





PREFACE.

Tue cruise of the Exploring Expedition afforded unusual opportunities for the study of
Coral Zoophytes. Nearly all the groups of islands west of the latitude of the New
Hebrides, both north and south of the cquator, were visited by vessels of the squadron;
and these Pacific wanderings were followed up by a rapid passage among the reefs of the
East Indies, The attention of the author was first directed to this subject in the Feejee
Group, the department during a previous summer having been in the hands of Mr. I, P.
Couthouy. The field for geological investigation there offercd, was limited, as we were
shut out from the interior of the islands by the character of the natives: at the same time,
coral reefs spread out an inviting field for observation, hundreds of square miles in extent.
The threc months, therefore, of our stay in that group were principally devoted to ex-
ploring the groves of the ocean, where flowers blcomed no less beautiful than those of
the forbidden lands, and rocks of coral growth afforded instruction of deep interest. The
specimens were obtained by wading over the reefs at low tide, with onc or more buckets
at hand to receive the gathered clumps: or, where too deep for this, by floating slowly
along in a canoe with two or threc natives, and, through the clear waters, pointing out
any desired coral to one of them, who would glide to the bottom, and soon veturn with
his hands loaded, lay down his treasurcs, and prepare for another descent.  When taken
out of its element, the coral ofien appears as if lifeless ; but placing it in a basin of sea-
water, the polyps after a while expand, and cover the branches like flowers. Four-fifths
of the observations in this department were made at the Feejee Group.

The number of species collected in the course of the cruise, exclusive of the Hydroidea
and the Bryozoa, amounts to two hundred and sixty-one, of which two hundred and three
are here described as new. The animals of seventy species were figured from the living
specimens : yet minute dissections were necessarily few where the time was so short, and
the novelties so numerous.

Investigations, with such advantages, were calculated to throw much light upon a
department less thoroughly understood than any other in the Animal Kingdom. The
minute Hydroidca, and some Caryophyllie and Aleyonaria are found in the European
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scas; and this part of the subject has been wrought out with great beauty and minuteness
by different investigators since the time of Trembley and Ellis. But the vast majority
of the larger coral zoophytes are in remote regions, and require a paticnt residence
upon the spot to study out their living forms. The voyages of Peron and Lesueur,
and Quoy and Gaymard, together with the journey of Ehrenberg to the Red Sea,
give nearly all hitherto known with regard to them. 1Tt is, thercfore, no presumption
on the part of the author to say that a large amount of new information was obtained,
nor a fact which might not have been anticipated, that such information has detected
numerous errors in the received systems or suggested changes of fundamental importance.
In making out the Report, it was found impossible, in many genera, to describe the
discovered species without giving new and more dcfinite characters to the old; and the
genera themselves sometimes required a modification of their limits, and changes in their
associations. In every part of the subject, a thorough revision seemed desirable ; for only
by such a course could the facts obtained be eclearly or satisfactorily set forth. The
Report, therefore, has necessarily become a Treatise on Zoophytes. Various collections
in our country have been consulted in the course of its preparation, among which arc
Pcale’s Museum, at Philadelphia; the Cabinet of the Academy of Natural Sciences, in
the same city ; and that of the Natural History Society at Boston: all were liberally
thrown open, and every convenience given to aid in the researches. 1t will appear, from
the results, that the plan adopted was the only onc that could have done justice to the
department of Zoophytes in the Expedition, and honour to the country which had con-
tributed so largely in her appropriations to the promotion of science. Out of the four
hundred and eighty-three species of zoophytes in the tribe Actinavia, (exclusive of the
Actinia,) which the Report contains, but two hundred and fifty-four, or littlc more than
half, are to be found in previous works. The asterisked names in the catalogues of
species, under each genus, show how large a proportion of the whole have been described
anew, from specimens examined by the author.

The Report is indebted to the Journal of Mr. J. P. Couthouy for drawings and descrip-
tions of a species of each of the genera, Fungia, Tubularia, and Renilla. Drawings and
notes of several of the Hydroidea have been contributed by Dr. C. Pickering.

The coloured figures of the Actinice, with two or three exceptions, are from the skilful
pencil of Mr. J. Drayton, by whom the descriptions of the species have been drawn up for
the volume, from the notes of Mr. J. P. Couthouy, and from his own observations,

In the preparation of the following pages, Lamarck’s Treatisc has been a book of con-
stant reference, together with the more recent works of Blainville and Ehrenberg. ‘The
Memoir by the latter in the Berlin Transactions for 1832, is espeeially valuable for its
original views on the nature and growth of coral zoophytes, and contains, besides, a large
contribution of new specics. The labours of Milne Edwards, both through his separate

Memoirs, and his Notes and Additions to the last edition of the Animawux sans Vertébres,
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) ZOOPHYTES.

our woods—the lichen and mushroom-—the clump of pinks—the twig
and spreading shrub—have all their counterpart among the produc-
tions of the sea. The ocean-grove is without verdure, yet there is

along with marine plants; and the last-mentioned anthor was thought to have removed
the only remaining doubt when he published to the world his discovery of the * fleurs du
corail,”—the coral flowers,—sinee shown to be eoral animals,® Peyssonel,? one of
the first investigators that ventured to eombat the prevalent opinion, was treated even
with derision by the seientifie men of the day; and the distinguished Reaumur gave a
laboured reply to his essay, setting down the vegetable nature of zoophytes as too well
ascertained to be made a subject of diseussion. This took plaee so late as 1727. The
subsequent diseoveries of Trembley, in 1741, who published elaborate deseriptions and
figures of eertain fresh-water polyps, with an accuraey of detail that has hardly been
exceeded, opened anew the dispute on this subjeet, and Jussien and Guettard undertook
investigations in order to settle the point at issue. The coasts of Franee were searched,
and several species of zoophytes found and figured. Reaumur was not slow to ehange
his ground, and, in an able memoir, he reviewed the investigations of Peyssonel and Jus-
sicu; and, with slight modifieations, advoeated their views. Yet, in general, philosophers
were still incredulous. Dr. Parsons, in 1752, took the palm from Peyssonel before the
Royal Society, and again it was believed, on grounds that were deemed satisfactory—
Dr. Parsons’s limited eoneeptions and not direct investigation—that corals were plants ;
for, says Dr. Parsons, ¢ It would seem to me mueh more difficult to eoneeive that so fine
an arrangement of parts, such masses as these bodies eonsist of, and such regular rami-
fieations in some, and such well-eontrived organs to serve for vegetation in others, should
be the operations of poor, helpless, jelly-like animals, rather than the work of more sure
vegetation, which carries on the growth of the tallest and largest trees with the same
natural ease and influence as the minutest plant.”

Ellis appeared soon after, and by his aeeurate fignres and deseriptions of eorals and
eoral animals, presented with philosophieal minuteness and precision, the scientifie world
were arrested in their judgment. The mineral theory of Boeeone® and Guuison, and the
erystallization theory of Baker,® were cheeked in their progress, and the vegetable theory
at the same time began to lose its popularity.

Linnzus, then the umpire in science, received the new opinions cautiously. IHe was
unvwilling to adopt at onee the views of Ellis, and finally satisfied himself, or his faney,
with the theory that zoophytes were intermediate in their nature between plants and ani-
mals, possessing the funetions of animal and vegetable life eombined. Exeepting the

2 Marsigli, Physique de la Mer, Amsterdam, 1725, Marsigli's first obscrvations were made in 1706,

b Peyssonel was anticipated only by Ferrante lmperato, who published a ¢ Historie Naturale,” at
Naples, in 1599.  Sce Blainville, Man. d'Act., p. 14,

¢ Peyssonel's Memoir covers 400 pages of manuscript, and was the result of a long series of observa-
tions in the West Indies. Tt was sent to the Royal Society in 1751, and an abstract of it was read,
which appeared in the Transactions, for 1753 (vol. x. of Abridgment). The Memoir is still extant in
the Library of the Muscum, at Paris, and a late noticc of it by M. Flourens may be found in the Annales
des Sciences Naturelles, ix. 334, 2d Ser., 1838.  Dr. J. Parsons’s reply to Peyssoncl followed soon after
the eommunication of his discoveries, in 1752,

4 P. Boccone, Museo di Flisicu, &c., Venice, 1694, 1 vol., 4to., with figures.

¢ Employment for the Microscope, pp. 218-220. London, 1753.
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full compensation in its perpetual bloom ; for each coral branch is
every where covered with its star-shaped animals, the ¢ coral-blos-
soms.”

Although the external resemblance to objects of the vegetable king-
dom is so striking, there is little similarity in actunal structure. Each
of these flower-animals has a mouth, and a cavity to receive and
digest food ; and the appendages that look like petals are organs fitted
either for securing their prey or for some other animal function. Some
species have actually been fed, and the process of digestion watched
by the naturalist.  They are not always invisible animalcules, as has
been the common impression; on the contrary, many of the most
common varieties are half an inch in diameter, while others are one,
two, or three inches, and still others are a foot to eighteen inches.
Neither have they ‘the consistence of jelly,” for the texture is usually
more like flesh, and the exterior is sometimes quite firm and even
leathery. :

2. The growth of coral has been considered one of the mysteries
in science, and so few years have elapsed since the facts were first
made known, that it remains to the many a mystery still. How the
tree of stone grows and spreads its branches—what its connexion with
the coral polyps which blossom over its surface, and whence the lime
that constitutes it, are points which have been but lately explained ;
and there is still room for additional and corrected information. In

earlier publications of Dr. Job Baster, of Zurichsee, in Zealand, exhibiting singular igno-
rance of the subject discussed, and inaccuracy in facts, the complete animality of corals
has been since admitted without opposition.”

The sponges have often been improperly classed with corals. There is still doubt as
to their animality. The latest investigations seem to establish their vegetable nature.

* A more extended history of this seience in our own language may be fonnd in Johnston’s British Zoo-
phytes, 8vo.,, Edinburgh, 1838; a work distingunished for its literary as well as scientific excellence:
also, in Frencl in Blainville’s Man. d’Actinologie, 1834.

b Of recent authors, Grant, Andonin, Milne Edwards, Bowerbank, Dujardin, and Laurent, consider
sponges as animal; while Link, Blomenbach, Owen, Hogg, and G, Jolinston, have inclined to place them
in the vegetable kingdom. See Grant, Edinb. Phil. Jour, xiii. xiv.; Dujardin, Ann. dcs Sci. Nat. x. 5,
2d scr. 1838, in which he endeavours to show, by minute microscopic rescareh, that they are compound
infusoria ; Laurcnt, on the Spengille, L'Institut, 1840, pp. 223, 231, 240, and the Microscop. Jour. i. 78,
who describes the reproductive organs of the supposed animals; Hogg, on the Spongilla, Linn, Trans.
xviii, 390, who sums up the results of his laboured investigations in the following language,—* They have
no tentacles, no cilia, no mouth, no esophagus, no stomach or gastrie sae, no gizzard, no alimentary
canal, no intcstine, no anus, no ovaria, no ova, no muscles or musenlar fibres, no ncrves or ganglia, no
irritability or powers of contraetion and dilatation, no palpitation, and no sensation whatever. Surely,
then, we cannot any longer esteem these natural substances to be individual animals, or even groups of
animals, in which not one organ, or a singlc function or property peculiar to an animal can be detected.”
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10 ZOOPHYTES.

treating of these subjects, we shall dwell with some minuteness on
the structure of coral animals—their habits and modes of growth and
developement ; and it will be our alm to give such simple explanations
as will be intelligible to the general reader, although it may require
the stating of some principles well known to those versed in science.

The mind should be disabused of the idea that all polyps form
coral. There are many species identical in general structure with
coral animals by which no coral is secreted. Among these, are the
Actini®,—common on some parts of our own coasts,—many of which
are richly coloured and occasionally measure several inches in diame-
ter, as is well shown by the drawings of Mr. Drayton on the first five
plates of the Atlas. Other species contain scattered granules of lime.
Thus there is a gradual passage up to the coral-making species, whose
secretions form a solid framework to the animal.

Another simple fact should be here understood. On examining
any piece of coral, the surface is.found to be covered either with pro-
minent cells, or concave depressions; hundreds, perhaps, to a single
branch. Each of these cells marks the position of a polyp, and
counting them we may ascertain the number of flower-animals that
together constructed the branch. But this compound structure is not
universal. Some coral-polyps are single animals, each a separate
individual like the soft Actinia; and this is apparent in the coral, for
it presents but a single cell or depression. From the solitary polyp,
there are all possible varieties among zoophytes, up to living masses,
in which hundreds of thousands are congregated, all the progeny of
a single germ. :

Coral is above called the framework of the polyp. It is not a col-
lection of cells in which polyps may conceal themselves, though so
stated till a recent date. On the contrary, the coral is generally con-
cealed within the polyp or polyps, and is literally an internal frame-
work, having many analogies to a skeleton.

With these few introductory explanations, we may enter upon the
subject before us—the Structure, Habits, Classification, and Descrip-
tion of Zoophytes.



CHAPTER II.

GENERAL STRUCTURE OF ZOOPHYTES.

3. THE term zoophyte is applied to the whole animal structure,
whether a single animal, or consisting of a large number of animals,
as in most corals; while the several individuals are called polyps.

In view of their general radiated structure,—the arrangement of
the tentacles around a disk as a centre, and a corresponding circular
structure within,*—these animals are placed in the Fourth grand
division of the Animal Kingdom—the Rapiata. The distinguishing
characteristics of the simple polyp, are as follows :

An inarticulate fleshy body, nearly cylindrical, having a circular or
elliptical summat called the disk, bordered by one or more series of ten-
tacles, and an opening or mouth at the centre of the disk ; internally, a
visceral cavity closed below, no distinct vascular system, an imperfect
nervous system or none, and no senses but those of taste and touch. The
body, and, in most instances, the tentacles also are expanded by means
of water, which is ejected on contraction.

Polyps are thus among the simplest of animals, being even less
complex in structure than the minuter Rotifers. A simple visceral
cavity, and a single opening to it placed at the centre above, with
traces of a radiated structure around it, are the only essential points;
for even the tentacles are sometimes wanting. They have no intes-
tine, no glands to aid in digestion, separate from the general walls of
the internal cavity,—no system of vessels in any part for circulation,
—an imperfect nervous system, if any,—no distinction of sex,—and no
senses but those of taste and touch, with the latter of which the former
may properly be included. Moreover they are mostly dependent on
the fluid in which they live for the means of expanding their tenta-

* Some of these animals are represented in figures 1, 6, and 12 beyond, and numerous
species are given in the Atlas.
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cles, and distending the body for the reception of food. A few have
powers of locomotion ; but they are commonly attached by their lower
surface or extremity to the rocks or some other support, where they
live on such chance-bits as are thrown in their way.

4. The internal cavity, which we here style the visceral cavity,
occupies the whole interior of the polyp. In some minute species
(Hydre) it is a mere tubular sac, so simple in its nature, that the
animal may be turned inside out, and still eat, digest, and perform all
the functions of life as before. In other species it is divided verti-
cally by thin fleshy lamelle growing from the sides, and the mouth
opens first into a cylindrical organ, called the stomach, and thence
into the general internal or visceral cavity. Within this cavity the
water is received, by which the polyp distends by injection its body
and tentacles; here also the animal fluids are aerated by air taken up ™
from the imbibed water; and in the walls of the same cavity, or the
fleshy lamell® when these exist, the germs or ovules are produced.
In the lowest grade of these animals, the Hydra, we have then the
simplest form of an internal cavity, so complex in many other animals ;
and in the fleshy lamelle possessing germinal functions, that pro-
ceed in the higher grades from its walls, we see represented the
system of glands and the viscera generally, which have an analogous
connexion, where present, with the walls of the internal cavity of the
body.

5. The mouth is a simple opening through the fleshy disk; and as
there are no organs for trituration, the process of digestion consists in
the unaided action of the gastric fluid, or what corresponds thereto in
these animals. The refuse is ejected through the mouth after diges-
tion, this being the only opening to the internal cavity. What may
be the separate functions of the stomach and visceral cavity in the
process of digestion is not definitely known; but it is probable that
the appropriation of the chyle to the nourishment of the polyp takes
place through the latter, and the lacunal passages or openings com-
municating with it.

6. The existence of nerves, or at least of something acting the part
of nervous matter, is necessary, in order that these animals should
possess the sense of touch ; but examinations hitherto have detected
no centre of nervous action and no distinct nervous cords.* The
sensibilities of polyps are feeble, and their movements slow.

* It has been stated that in the Actinia a nervous thread may be traced around the
mouth, which sends fibrils into the tentacles. This requires farther confirmation.
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7. Reproduction takes place both by means of ovules and duds.

The ovules form as above stated, and either pullulate from the sides
of the animal, or find exit through the mouth. Soon after ejection
(and sometimes before), each ovule produces a young polyp, which
swims free for a while, and then, with few exceptions, attaches itself
to some support, where, in very many species, it passes the rest of 1ts
existence.

The mode of dudding, bears some analogy with the budding of
leaves or flowers from a plant. In many instances, the bud first
appears as a slight swelling on the side of a polyp; after enlarging
for awhile, a new polyp is finally developed, with tentacles and visce-
ral cavity complete; this cavity is sometimes continuous with that
of the parent; at others, it becoines separated at base, and, at others,
still, the whole young polyp becomes entirely detached from the
parent. There is some variety in this mode of reproduction which
will be noticed when treating separately of the different orders of
zoophytes.

Buds open from different parts of polyps, either laterally from the
base, the sides above, just exterior to the tentacles, or from the disk.
Disk-buds, though similar to the others, in principle, are peculiar in the
changes they produce and the appearances presented. For since the
disk covers the top of the visceral cavity, the new bud which opens,
shares in this cavity with the parent, and the two become separate
only by gradual growth upward. It appears like a spontaneous sub-
division of a polyp, and is so in the result, though quite different from
the spontaneous fission of a monad (§§ 77-79).

Besides these modes of increase, polyps may be multiplied from
sections artificially made. Some species may be cut into a dozen or
more parts, and will make as many perfect polyps, each part possess-
ing within itself the power of reconstructing a complete animal. A
- wound on the side of some budding species (Hydras), instead of being
an injury, only opens the way for a cluster of new polyps which soon
after sprout from the spot.

There are thus the following different modes of reproduction :—

I. Ovirarous.—1. By ovules proceeding outward from the side of
the polyps, singly or in clusters.

2. By ovules formed from vertical lamell® in the visceral cavity,
and ejected through the mouth. The viviparous is but an accident
in the oviparous mode; the eggs within develope in the same

4



14 ZOOPHYTES,

manner as externally, and for like reasons, as the external waters have
free admission.

II. GEmmirarous.—1. By single buds, developing young, which
afterwards become free and independent animals.

2. By buds, which become developed and remain persistent,—and
these may be either lateral or terminal.

III. BY ARTIFICIAL SECTIONS.

This mode may depend on the same cause as the general distribu-
tion of the dudding function, and may be properly an analogous pro-
cess, — both depending on the imperfect character of the nervous
system, or 1ts absence.

These modes of reproduction, as they are presented by the diffe-
rent tribes of zoophytes, will be farther explained in the following
pages.

8. Compound Zoophytes. 1t has been stated that zoophytes are
either simple or compound, the simple being a solitary animal, with a
single mouth and its visceral cavity; the compound, a cluster, present-
ing as many mouths externally as there are polyps combined, and
within, as many visceral cavities. This compound structure proceeds
from the capability, above explained, of increasing by buds; for every
coral, however large and numerous the colony, commenced from a
single polyp. In some species the bud grows out as a distinct
branch from the side of the parent, and branch is thus added to
branch by successive buddings from the forming polyps. In other
cases, the young continues attached by one side to the parent, instead
of forming a prominent shoot, and only their upper extremities appear
separate. Large zoophytes are thus formed, consisting of myriads of
polyps united to one another by the tissues that surround the visceral
cavity of each.

The several polyps in a compound zoophyte eat and digest sepa-
rately, and generally carry on as individuals the processes of repro-
duction and aération; yet all aid in the growth of the common
mass, though each contributes more especially to its own nutriment
and the part immediately adjoining. Although their visceral cavi-
ties are distinct, there are numerous communications between those
of adjoining polyps, and the fluids may pass more or less freely
from one to the other. An injury to one part of a zoophyte is felt by
the polyps some distance around, but not always through the whole
mass. On pressing the tip of a branch of a large Alcyonium, in
the Feejees, there was an immediate contraction of every polyp
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through the whole zoophyte, although extending to a breadth of four
feet.

9. Secretion of the Corallhum.* Coral secretions take place either
from the interior tissues of the polyps, or from the foot or base, and in
a few species only, in the exterior cuticle. The corallum in the live
zoophyte is therefore in general wholly concealed within the polyps,
and is in no part external. ]

No peculiarities of structure, external or internal, have been ob-
served distinguishing the coral-secreting polyps from those which do
not secrete coral. Animals of both kinds belong to the same family,
and hence this peculiarity affords at the highest only a generic dis-
tinctiont (§ 109).

* Coral has been variously designated in both ancient and modern times. The terms
Corallium, Corallum, and Curalium, were all used by the ancients, and their deriva-
tions and use are discussed at length by Theophrastus in his work on plants, Book iv.
Kovpahiov is the ancient Greek form, as says Dionysius, ¢ waven yap Nfog egiv epudpov xou-
pahioio.”—The more recent Greeks, among whom are Dioscorides and Hesychius, wrote
the word xopadhsov.  Among the Latins, Ovid says, “ Sic et Curalium, quo primum con-
tigit auras tempore dureseit.” Avienus uses Corallum: ¢ Fulvo tamen invenire Corallo,
queerere vivendi commercica.” Among the derivations suggested, that of xopn, damsel,
and aXs, sea, appears the most probable.

The word Corallium has been in most general use; but as it is now the name of a
particular genus, it has of late been rejected for polypifer, polypary, and polypidom,
signifying polyp-bearer, or a hive or house of polyps. These terms are all objectionable,
for the reason that the polyps contain the coral, instead of the coral containing the
polyps. On this ground neither of them has been adopted here, but instead the old word
Corallum, which is sufficiently distinet from the name of the genus Corallium.

We have then the term Zoophyte for the whole polyp mass, whether simple or com-
pound, coral-making or not ; the term polyp for the individual animals ; and Corallum for
the framework or skeleton secreted by polyps. To express the fact that certain polyps
seerete a corallum, we use the expression coral-forming or coralligenous. The animals
of a coral zoophyte are coral-animals or coral-polyps.

t The definition of Zoophytes excludes the Flustroid tribe of polyps, called Bryozoa
by Ehrenberg.® The peculiarities of these animals were first pointed out by Milne
Edwards and Audouin,® who showed that in place of the simple digestive sac of the Ser-
tularidee, to which they had been thought allied, they have a regular stomach, and an
intestine which curves upon itself and terminates in the disk ; and besides, their arms or

2 Berlin Trans., 1832.—~The name Bryozoa is derived from Bpuer, moss, and &wey, animal. The other
zoophytes Ehrenberg ealls Anthozoa, meaning flower-animal,—execpting the Sertularide and the allied
species, which he subsequently named Dimorphea.

b Annales des Sei. Nat, xv. 1828,—Edwards and Andonin here point out the relations of these ani-
mals to the Aseidie.
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10. General Divisions of Zoophytes. Zoophytes constitute natu-
rally two distinct groups, differing in mode of reproduction and in
internal structure. The visceral cavity in some of them is, as de-
scribed, a simple tubular sac. In others, it is divided vertically by
fleshy lamelle, proceeding from the walls and forming a radiate series
around the cavity. Connected with these peculiarities, we observe
striking differences in the mode of ejecting the ovules. When there
are lamell® in the cavity, the ovules are formed by them, and appear
in clusters attached to the margin, from which they are finally de-
tached, and make their escape out of the mouth. But when there
are no lamell®, the ovules are produced in the walls of the visceral
cavity, and make their readiest escape outward through the sides of
the polyp, instead of the more indirect route, into the visceral cavity _
and out of the mouth. i

The following are the divisions based on the characters mentioned :*

OrDER HYDROIDEA.

Visceral cavity, a simple tubular sac; reproductive functions re-
siding only in the walls of the cavity; young or ovules pullulating
from the sides of the parent.

ORDER ACTINOIDEA.

Visceral cavity, divided vertically by fleshy lamelle, which possess
reproductive functions; ovules formed within the cavity from some of
the lamelle and ejected through the mouth.

The polyps of the order HyproipEA are mostly minute, and the
coralla, when any are formed, are either horny or membranous; they
are very delicate, and, when compound, usually consist of minute
caliclest (or little cups), arranged in series along a tubular axis.

tentacles are furnished with vibratile cilia. Excepting their calcareous secretions and
mode of budding, they are widely removed from true zoophytes. (See farther §§ 106-8.)

The definition also excludes sponges, as already intimated, which, excepting the most
general attribute of animal matter (if they are animals), possess nothing in common with
the polyp. No single character, except their forms, has ever been pointed out which
indicates a relationship.

* The names below have the following derivations :— Hydroidea is from the included
genus Hydra, and Actinoidea from the included genus Actinia. This last name (from
axsw, 7ay of the sun,) alludes to the radiated character of the animals.

1 The term calicle (from caliculus, a little cup,) is used for the prominences which con-
tain the cells in many corals ; and cell is restricted to the cavity itself. By cellule, as here-
after used, the minute pores of the corallum will be referred to.
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tentacles (fig. 6). In the greater part of the species, minute calicles,
or little cups, but indistinctly visible to the naked eye, are arranged in
one or more series along the branchlets, and the cluster is a neat imita-
tion of the most delicate plumes (fig. 2), trailing vines, or mossy tufts;
and, when alive, every calicle is the site of a polyp-flower. They
are occasionally but a few lines high; yet others, no less minute in
their cells and polyps, attain a length of several feet. Quite a variety
of species may be gathered along our sea-shores, upon sea-weeds,
shells, or the rocks of the coast; and Hydras are common among the
duck-weed in almost any stagnant waters.

12. The species are sometimes fleshy throughout, forming no cells
or corallum ; but, in general, the zoophytes have a very delicate cor-
neous or cartilaginous exterior, nearly or quite transparent, and the
same kind of horny membrane constitutes the calicle. In the Hy-
droidea, having sessile calicles along
@ the branches, faint jointlike divisions

may be distinguished in the stem, yet
without a moveable articulation. The
corallum is commonly considered the
hardened cuticle. But other observers,
among whom is Dr. Fleming, make it
an lnner tissue secretion; and, if so,
it corresponds to the coral secretions of
other zoophytes.

The calicle is usually an open cup, or
short tube, generally with a slight con-
striction or an imperfect cross partition
at base, partially separating it from
the stem below. They appear to the naked eye like mere points,
edging the branchlets (fig. 1); but, when enlarged, the cup-form is
brought out, as is shown in the annexed figures, 2, 3, 8a, and 4.
Though sometimes toothed, the edge of the calicles is generally
entire, as in figures 9, 10, 11, on a following page. Kach contains
the stomach and upper part of a polyp; and, when unexpanded, the
circlet of tentacles is here withdrawn and concealed. The calicles
are arranged on one or more sides of the branch, and are either oppo-
site or alternate, though generally the latter. '

13. The tentacles are mostly slender tubular organs, arranged, in
a single series, around a small disk containing the mouth, and the
mouth, or the centre of the disk, is sometimes quite prominent, as is

Sertularia,
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represented in figure 6. The circle of tentacles is commonly sym-
metrical, yet is sometimes oblique. In the Tubularia group, the
tentacles are often short and sluggish, and are in one or more series,
or irregularly scattered. The disk is prolonged into a high cone, asin
figure 1@, and is tipped with a row of oral tentacles immediately about
the mouth opening. The tentacles of the Tubularie and Campanu-
laride, are described as differing from those of the Sertularide and
Hydrz, in not being properly tubular organs.

The stems and branches of these zoophytes are tubu-
lar; and the stomachs of all the several polyps—which
are simple cavities directly beneath the mouth—com-
municate more or less freely with one another through
this common tubular axis, which ramifies from the
main stem into all the branchlets. Thus the polyps of
a cluster are united, not only by their external envelope,
but also through this internal communication. The
annexed figure exhibits this character in one of the
Campanularide from the Feejee Islands; and the same
is seen in the other compound Hydroidea.

The axis is described by some as pulpy or medullary. In the
author’s examinations of one of the Sertularide (fig. 9), a vibrating
motion of the contents of the tubular axis was distinctly observed,
and the pulp, which had a greenish tint, appeared to have been de-
rived in part at least from the digested food of the stomach. The
investigations of J. J. Lister,* since seen, confirm this opinion. The
pulpy fluid was found by this able observer to vibrate occasionally

Fig. 6.

* ). J. Lister, Philosophical Transactions, 1834, p. 369, with fine illustrations on
plates ix. and x. i

We quote the following from his very interesting observations. The current ¢ flowed
in one channel, alternately backwards and forwards, through the main stem and lateral
branches of a plume, and through the root, as far as the opacity admitted of its being
traced ; sometimes it was seen to continue into the cells. The stream was throughout in
one direction at one time ; it might be compared to the running of sand in an hour-glass,
and was sometimes so rapid in mid-tide that the particles were hardly distinguishable ;
but it became much slower when near the change. Sometimes it returned almost without
a pause; but at other times it was quiet for awhile, or the particles took a confused
whirling motion for a few seeonds ; the current afterwards appearing to set the stronger
for the suspension.” ¢ Five ebbs and five flows occupied fifteen minutes and a half; the
same average time being spent in the ebb as in the flow.” Lister states that the vibrating
meotion of the internal axial fluids were first ebserved by Cavolini, and are deseribed in
his Memorie per servire alla Storia de’ Polipi Marint, published at Naples, in 1785.

6
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into the stomach. It appears then that this is the means by which
the results of digestion, or the nutrient juices, are distributed through
the zoophyte; and that the sides of the visceral cavity have through-
out the power of appropriating these chyloid fluids, thus kept in cir-
culation. There appears to be no system of circulation independent
of this chyle distribution.

In certain filiform species (the Tubularie, fig. 1), Lister distin-
guished a similar motion in the pulpy fluids of the axis, except that,
instead of vibrating, it was circulatory, part of the fluids moving up
and part descending by a simultaneous action. They often passed
into the stomach, and were continuous in their motions with the
movements of this organ. It appears therefore that the tubular axis
of these species corresponds with the visceral cavity in the higher
zoophytes.

The visceral cavity in the Hydroidea differs widely from the same
in the Actinoidea, in the absence of vertical fleshy lamellz around
the sides. Rudiments of these lamelle appear however to have been
detected by Lister in a Tubularia. It is due to this simplicity of
structure that the Hydra will live and eat when turned inside out.

The food of these animals consists of minute animalcules or worms,
or whatever of animal life is sufficiently small to become their prey.
The prey is secured usually by means of the tentacles, which entwine
around it, or together enclose it, and convey it to the mouth.

14. Reproduction takes place either (1) by ovules proceeding out
from the sides of the polyps; (2) by lateral buds developing young,
which, on arriving at maturity, separate from the parent; (3) by
lateral buds which are persistent; (4) by artificial sections.

The ovules appear either single or in naked branched clusters; or,
clustered and enveloped within a common receptacle or ovarian
vesicle. The figure heading this chapter (18) represents a branched
cluster as they sometimes appear in the Tubulariz. Single ovules
also are presented by many species of this family : they characterize
moreover the Hydre.

The ovarian vesicles, in which a number of ovules are enclosed
under a common envelope, belong to the Sertularia and Campanu-
laria families. Some of these vesicles are represented in the following
figures, and others in figure 2, or enlarged in figure 5. They gra-
dually develope from the side of a branch, or at times from a creeping
root-like shoot, which grows outward, like the creeper of a plant,
sending up its buds and flowers at intervals (fig. 8). The ovules
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may be early distinguished within them, and are often arranged
along a central axis, each communicating, according to Lister, with
the common axis of the zoophyte.* My associate, Dr. Charles
Pickering, first pointed out to me, while at sea, in 1838, that a close
analogy subsists between the arrangement of the ovules in a vesicle
and a contracted branchlet of the
zoophyte.t The same subject
has been thoroughly investigated
by Professor E. IForbes, and the
fact of this arrangement fully
ascertained.f In consequence of
the communication with the axial
cavity of the zoophyte, the pulpy
chyloid fluid of the main stem
and branches is carried into the
vesicle and to each ovule, and the developement of the whole pro-
moted. On arriving at maturity, the ovules pass out in succession
from the sac, which, now empty, falls off. They are carried about
for awhile by means of their vibratile cilia, and then—perhaps in two
or three days—they affix themselves. KEach now grows and buds,
till shortly «“a whole grove of Corallines” is formed.

According to Van Beneden, the Campanularide, when first deve-
loped from the ovule, are like minute Meduse in shape, and have
eight eyes, which are lost as the animal attaches itself. In this state,
it has no vibratile cilia.j This same author has very minutely in-
vestigated the Tubularide, and finds in them the same mode of
developement, and eight eyes to the medusa-shaped young, at the base
of the tentacles. Dalyell seems to have observed similar facts. He
states that the ovules, which in this group are collected about the
bases of the tentacles, drop from their attachment for evolution below.
Slight prominences soon denote incipient tentacles; next the nascent
animal reversing itself, enjoys the faculty of progression by means of
the inverted tentacula, as on so many feet, apparently to select a site;
when again resuming the natural direction, with the extremities up-
wards, the lower surface fixes itself below and roots there for ever.||

Pig. 7.

Plumularia. Sertularia,

* J, J. Lister, Phil. Trans., 1834, pp. 365-388, pl. ix. and x.

t Figures 7 and 8 are by Dr. Pickering ; they were drawn from gulf-weed species, in
September of 1838, at the time the above-mentioned observation was made.

1 Proceedings of the British Association, for 1844,

§ Van Beneden, Mém, sur les Campanulaires, &c. Brussels, 1844,

Il Rep. Brit. Assoc., for 1834, p. 600. X
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The vesicle of ovules in the Sertularide may generally be traced
to a particular polyp, from which it is developed ; in other instances,
it so grows from the stem, that it seems rather to belong to the colony
than to any distinct animal in it. The connexion between the polyps
through the tubular cavity is such, that individuality cannot always
be distinguished.

15. The pullulation of young from the sides of a parent is the
usual mode of reproduction with the Hydra, though at certain seasons
simple ovules are produced. A minute protuberance first begins to
rise on the surface; it lengthens and becomes a rudimentary
branchlet, with a tubular axis connecting with the tubular cavity
of the parent; shortly one or more tentacles begin to appear at the
summit of the forming branchlet, and soon the number is completed,
and the young polyp is perfected. It remains for a while attached;
but when matured, the young leaves the parent to swim at large and
give birth to other young. They breed rapidly, and frequently new
shoots commence before the animal is detached from the parent; and
occasionally sprout on sprout is thus added, till a small compound
group is formed. These animals also bud out tentacles without pre-
vious tubercles, which finally become complete animals.

16. Very similar to the above, in general principle, is the formation
of persistent buds, by the successive production of which the branch-
ing zoophyte finally results. There is at first a protuberance in which
the chyloid fluids gain access, and either move by vibration, or have
a kind of circulation up along the sides and down the axis; after a
while the calicle forms, and the polyp extends its arms, and begins its
contributions to the body-coralline. The first polyp with which the
zoophyte commences thus gives out a bud, and this another; and so
a succession is formed, and the little stem is gradually lengthened ;
branchlets grow out, and the plume or miniature tree (fig. 2) is finally
completed. The whole may be the work of a few weeks, or months,
though they usually continue budding and growing for some years.
Before the zoophyte has reached its limits in size, the number of
polyps sometimes becomes immensely large. In a single specimen of
Plumularia (P. angulosa), collected by the author in the East Indies,
there are about twelve thousand polyps to each plumose branch ; and,
as the whole zoophyte, three feet long, bears these plumes, on an ave-
rage, every half inch, on opposite sides, the whole number of polyps is
not short of cight millions; all the offspring of a single germ, and
produced by successive buddings.
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But to understand better this process, we may refer to one or two
enlarged figures of species. Figures 3, 3a, 9, 10, and 11, represent the
principal varieties among the Sertularide. In figure 9, there is a
single range of calicles on the stem, the polyps of which are con-
nected with the tubular cavity within. The
polyp c is a bud 'from B, and B from a.
We perceive from the figure that the first
step here in the budding process, is a length-
ening upward of the tubular axis, from the
polyp below: after elongating to a certain
distance, the bud commences to form, and
finally, from the side of the ascending shoot,
the new polyp B starts out. The main
trunk continues elongating, and, after a
similar interval, another bud forms in like
manner. The same process is illustrated in
figures 3 and 10; the only difference con-
sists in the formation of two buds on oppo-
site sides of the axis, almost simultaneously.
Figure 3 represents the apex of a branch,
with the two buds, developed at the extremity of the tubular axis,
and, in figure 10, the tubular axis is elongated between the buds,
preparatory to a continuation of the budding process. Although
nearly opposite, the polyps often become alternate afterward, as is seen
in figure 3a, which represents a lower part of a branchlet. More-
over, the apparent jointing above, often becomes afterwards quite
indistinct. In figure 11, we have an example of a periodicity in the
budding process.

The formation of the young Hydra seems at first to be a very diffe-
rent process from the budding of a Sertularia, yet is closely analo-
gous: the only essential peculiarity consists in the young polyp’s
detaching itself and becoming free instead of being persistent. The
apparent discrepancies are owing to the absence of calicles or a coral-
lum, and the erect mode of growth in the parent, instead of oblique; in
the Hydra the buds form as lateral shoots from any part of the lateral
surface; while in the species above explained, with oblique polyps, the
upper part of one side of the visceral cavity gradually lengthens and
buds. Some little variety in the budding process is exhibited in other
groups among the Hydroidea; but the above will suffice to explain

7

Fig. 9. Fig. 10,
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the general principles. The subject of reproduction will be discussed
more at length under the Actinoidea.
~17. Reproduction by artificial sections may require a few words in
this place, as it is one of the most remarkable characters of polyps,
and is strikingly exhibited in the Hydra, as was long since shown by
Trembley in a series of investigations pursued with wonderful skill
and perseverance.* They were cut into halves, and soon each was a
perfect Hydra; one was divided into three parts, and in three or four
days in summer, the tail had produced a head, the head a tail, and
the middle part a head at one end and a tail at the other: and even
before completion they sometimes gave out buds. From forty parts
as many Hydras were soon formed. The body slit open soon reunites,
even if previously laid out flat like a membrane; and new tentacles in
a short time replace those that may be cut off. Two polyps may be
made to change heads, for one may be engrafted on the body of
another; and if the tail of a polyp is put into the mouth of another,
they unite—heads and tails. It might be somewhat puzzling to
decide the question of personal identity among such animals. Every
portion of the animal,—unless we except the tentacles, which failed
to reproduce a polyp in the hands of Trembley and Baker,—is capa-
ble of forming a perfect Hydra. And this is a consequence of the
fact that there is no general nervous centre, but each part contains a
complete system in itself. No distinet nerves have hitherto been dis-
tinguished.

18. Connected with the process of growth and reproduction, there
1s a corresponding process of dying often going on in the older
parts of a zoophyte: the polyps disappear, and the lower branches
often drop off, leaving the trunk in this part bare. These zoophytes
are thus dying and budding in different parts at the same time. In
the large species, the main stem or midrib of the zoophyte becomes
lifeless, or a mere support for the numerous lateral plumes or
branchlets.

Besides this mode of limiting the existence of these polyps, some
Hydroidea are said to be absorbed in their cells, and after a while to
reappear again; and this has been observed to take place at nearly
regular intervals. All the polyp cells of a living group have been
found, after a certain period, empty, or with only the remains of the

* A. Trembley, on Freshwater Polyps, 1 vol. 4to., Leyden, 1744 ; and Phil. Trans.,

vol. viii. of the Abridgment, 1742.—See also Baker’s Natural History of the Polype,
8vo. London, 1743.
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wasted polyps, the fluid of the trunk showing the only evidence of
vitality by its continued vibration. And in the course of a few days
other polyps have appeared in the vacated cells, with the same per-
fection of form and the same activity and life as their predecessors.
The polyp heads, as Dalyell states respecting a Tubularia, sometimes
seem to drop off like a deciduous flower, and again, after ten days or
more, are reproduced. Harvey observes, that after he had kept his
specimens two days, they began to look unhealthy; and on the third
“the heads were all thrown off, and lay on the bottom of the vessel.”
After another three days, changing the water in the mean time, the
polyps were entirely renewed, with no essential difference, except
absence of colour. The cold of winter is said sometimes to strip a
corallum of its polyps, which remains thus apparently dead till
spring, when it is warmed anew to life, and the polyp-flowers once
more appear.*

In conclusion, the Hydroidea are animals with no external organs
but tentacles and a mouth, and no internal, but a simple stomach
cavity and its prolongation below in the form of a tube or tubular
axis. Without any special glandular system, and but a single opening
to the alimentary cavity,—the food is digested by the gastric fluid of
the stomach, and the refuse matter ejected by the mouth. Without
a special absorbent or a circulating system or branchie,—the digested
material of the stomach passes downward into the tubular axis, where
it has a vibratory or cyclosis movement; and here it is farther elabo-
rated by the action of air from the admitted water, and becomes
absorbed and assimilated by the surface of the cavity, or of the tubular
organs, cavities, or pores, connected with it—these chyloid fluids
acting in place of a proper circulating fluid; aeration of the same
also takes place through the tentacles and the exterior surface of
the animal, which receive air from the waters about them. Without
ovarian glands, almost any part of the polyp possesses the reproductive
function, excepting the tentacles; and buds or ovules are formed,
and pass out directly from the sides of the animal. Without a distinct
nervous system, in addition to the above negative characters, every
part seems equally a centre of organic forces (unless we except the
tentacles), and consequently sections made almost indefinitely still
live and complete the entire polyp again.

* J. G. Dalyell, Edinb. New Phil. Journ. xvii. 411 ; Harvey, Proceed. Zool. Soc. No.
41, p. 55; Lister, Phil. Trans. 1834, 374, 376.






CHAPTER IV.
ORDER ACTINOIDEA.

19. THE minute zoophytes, hitherto considered, constitute, along
with corallines, the mosses of the coral landscape; while the Acti-
noidea are the larger plants and shrubs. Among the species of this
group, the solitary Actinias, from their size, form, and frequently bril-
liant colouring, may be called the Asters, Carnations, and Ane-
monies,* of the sub-marine garden. The Tubipores and Alcyonia
form literally its pink-beds. Here and there the scene is decorated
with clusters of tinted twigs or rushes, sometimes, fancifully shaped
into fans and coral network ; these are the Meliteas and Gorgonie.
The Madrepores are crowded around in turfy clumps and miniature
trees in bloom, or imitate spreading leaves and gracefully-shaped
vases filled with flowers; while Astreas build up, among the shrub-
bery, large domes, embellished with green and purple blossoms stud-
ding the surface like gems.

Words, however extravagant they may appear, convey no exagge-
rated impression ; for Fancy’s work could not be more strangely beau-
tiful. 'While wondering at the grandeur of the results proceeding from
means so small, the ocean-island reared by coral polyps, we are also
led to contemplate and adore the wisdom and goodness of Him who
createth, in mingling such beauty in all his works.

Among the animals which produce these varied results, we find
a great uniformity of structure, as already exhibited in the few gene-
ral remarks on the Actinoidea (§ 3). The common Actinia is a type
of a large class of them, and we may commence our observations on
the Actinoid polyps by a concise account of the structure and habits
of these animals. This will lead the way to a description of some

* Sea-anemone is the common name applied to the Actinia.
8
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related species, which are the types of other divisions of the order.
The compound structure, the mode of growtl, and the formation of
the corallum, in the several groups, will come next under consi-
deration.

I. GENERAL STRUCTURE OF THE ACTINOIDEA.

20. The polyps of the Actinoidea correspond well with the cha-
racter drawn on a preceding page. A circular disk, fringed with
tentacles, —in shape much like an Aster with its petals,—and
having a mouth at its centre, forms the upper part or extremity of
the polyp. The mouth opens through a nearly cylindrical stomach
into a large visceral cavity closed at bottom. The mouth receives
the food and also gives exit to what remains after digestion.

The Actinia.

21. The Actinia is commonly met with attached by its flat under
surface to rocks along the sea-shores. When unexpanded, it looks
like a rounded lump of animal matter, somewhat leathery in ap-
pearance, plastered on the rock; it shows nothing of the month,
and none of the fringing tentacles, these being concealed by the
involuted margin of the summit. As the animal expands, the central
opening at the top gradually widens,—the margin slowly rolls

Actinia,

back, and the tentacles it concealed now begin to show their tips.
As the expansion goes on, the tentacles continue to enlarge, and the
margin to spread outward, till finally the disk with the mouth at
centre, is laid open, and the tentacles, like petals, fringe it around.
Such is the general appearance of an Actinia, and such also are the
greater part of coral polyps, which are nothing but Actinias, possess-
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ing the single additional function of secreting a Corallum. The
preceding cut represents the closed and expanded condition of the
Actinia. Their various and gorgeous hues are finely exhibited in the
coloured engravings on plates 1 to 5.

Although these animals are usually attached at bottom, many
of them may detach themselves and float through the water to a new
resting-place ; or, they will slide along slowly over the rocks, by the
action of the base or foot; and some are said to turn over and walk
on the extremities of the tentacles, which affix themselves by a sucker-
like action. There is a small group of Actinie (Actinectz), which are
fitted expressly for an ocean life, by means of an air-cavity in the base,
containing a vesicular or spongy disk, made up of air-cells, to serve
as a float. The animal lies in the water with its base uppermost, and
mouth and tentacles below, and is thus carried about by the winds
and currents.

22. Structure.* 'The exterior of the Actinia is fleshy, or more or
less coriaceous in texture. Though frequently smooth, the lateral
surface is sometimes covered with minute warty prominences or
tubercles ; occasionally it is furnished with small cup-vesicles, which
adhere by suction like the cups of a cuttle-fish, and, by means of
them, the animal fixes about it sand and fragments of shells, or aids
itself in its progressive motions. ‘The tubercles are sometimes dis-
tinctly perforated, and Lesueur and others have seen the water, from
within the animal, spurted out through these perforations. Dr. C.
Pickering compares the ejections of one seen by him abroad, to a
shower from a watering-pot. Whether these perforations are gene-
ral in Actini® without vesicles, has not hitherto been determined.
Evidence of their existence, however, has been distinctly observed
in the A. marginata of the Boston Harbour, by Dr. Wyman, and
this species has not the slightest trace of tubercles; the skin is
fleshy and smooth. They were detected by direct observation with
the microscope, after having seen currents of water pass from them

* Dissections and deseriptions of Actinize have been made and published by Spix, Delle
Chiaje, Lesueur, Rathke, Teale, and Quatrefages. In the aecount here given, lhe faets
have been mostly verified by the author’s observations, or by the skilful disseetions of Dr.
Jeffries Wyman, of Boston. For views of the strueture of the spermatic cords, and
other interesting particulars respeeting the Actinia marginata (Lesueur), of the harbour
of Boston, he is indebted to Dr. Wyman’s mieroseopic researches, many of whieh were
made the past suinmer, during a short residence of the author in that eity ; and wherever
reference is made above to this species, the observations are those of Dr. Wyman.
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during the animal’s contraction. In a papillose species, from the
Peruvian coast, examined by the author after preservation in alcohol,
each papilla contained a dark oval cavity, which communicated with
the interior by a distinct duct opening in a minute puncture between
the fleshy lamelle of the visceral cavity.

As in other animals, a proper epidermis may be distinguished over
the exterior skin; and the colours, which are often brilliant and
various, are distributed in patches, according to Teale, below the
epidermis, and do not form a separate layer.* Different individuals
of the same species are often very unlike in their tints.

The only external organs in these animals are the mouth and
tentacles.

23. The mouth, as in the preceding order, is a simple opening
through the fleshy disk. It is usually oblong, and sometimes the inner
surface is raised into vertical folds or lobes. While the animal is
expanded, it remains open, and is usually much protruded, so as to
be quite prominent.

%4. The tentacles are slender organs, having generally a smooth
or simply granulous exterior, and terminating in a minute punc-
ture. ‘They are tubular, and are inflated by water injected into
them by the animal. The interior cavity opens into the visceral
cavity between the visceral lamelle, and it is through this cavity and
its compartments that the distending water reaches the tentacles. On
contraction, the water passes out again through the puncture at the
extremity of some or all of these organs. The tubular interior, as
observed by Dr. Wyman, in the A. marginata, is constricted near
the apex of the organ, and then undergoes a slight enlarge-
ment before it terminates in the apical puncture. In the upper

c,:\ portion, the tissues contain great numbers of microscopic

spicules of the form represented in figure 13. They are
pellucid, like the body of the spermatozoa, but are only one-third as
large.

The tentacles are seldom arranged in regular series, although
usually forming together a circle around the disk. On close exami-
nation, they are seen to differ in size and to be placed a little irregu-
larly ; and in some species they are scattered over the surface of the
disk nearly or quite to the mouth. They have some relation in

Fig.13.

* On the anatomy of the A. coriacea, by T. P. Teale, Trans. Leeds Phil. and Lit.
Soc., vol. i. I have seen only the abstract given in Johnston’s British Zoophytes.
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number to the intervals between the fleshy lamelle of the visceral
cavity, and often equal them; and when these lamell®, in the latter
case, increase in number, as they do with the growth of the animal,
the new interval has soon its new tentacle, with which it communi-
cates. '

The tentacles are commonly described as prehensile in their nature.
In some species, they are long and flexible, and are well adapted to
render ald in capturing the food of the polyp. They sometimes have
the power of stinging the hand, and when without this power, they
frequently stick closely to the fingers if handled; and when their
prey comes within reach, they close upon it, and force it into the
mouth, usually open for its victim. In many species, the tentacles
are quite short, or are reduced to mere tubercles ;* and it is, therefore,
probable that the passage of the imbibed water, contributing to the
aeration of the fluids within, is often their more important function:
in some instances they appear to subserve this purpose alone, being
well adapted by their texture both to act on the external waters and
upon the internal that may find passage through them.

The tentacle, as above described, is the most common variety.
There are others, both simple and branched, that are furnished with
suctorial vesicles, like the cup-suckers of the sides, which seem to aid
them in clinging as well as sometimes in their movements. There
are still others, which have a minutely divided or lobed surface, and
look as if covered with delicate embroidery, as shown on plate 5.
This peculiar structure seems intended to enlarge the surface of these
organs, and fit them more perfectly to aid in aeration. The circle
of them has much resemblance to the branchial rosettes of a Holo-
thuria. :

25. The stomach and wvisceral cavity occupy together the whole
interior of the animal. The stomach is nearly cylindrical, and
extends generally about three-fourths of the way to the base of the
expanded animal. It has often a plaited or striated inner surface, and
may be closed or opened by a muscular arrangement at bottom, where
it communicates with the visceral cavity. Under the microscope, the
surface in the A. marginata appeared smooth and covered with vibra-
tile cilia; it was also invested with small slightly-projecting points,
which become detached, on slight pressure, in the form of vesicles.

* This is the case in the Actiniz, plale 2, fig. 16, and plate 4, fig. 32; and in many
species of the genus Fungia, as shown on plales 18 and 19.

9
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Fig. 13 b, The coats of the stomach, in this species, contain the
y //} same minute spicules as the tentacles; and, in the general
\\439/ integuments of the body, they are still more abundant.

W The wvisceral cavity is divided vertically by numerous
lamelle attached to its walls, the larger of which are united by their
inner margin to the exterior of the stomach, and serve to fix it in
its place, and at the same time to vary its shape by their muscular
action. This structure is exhibited in the annexed cut of an ideal
transverse section through the centre of an Ac-
tinia. The central ring is a section of the sto-
mach, exterior to which the radiating lamelle are
shown of various sizes. All the lamell®, large
and small, extend along the under surface of the
disk to the stomach; but only certain lamelle
at intervals retain this width and continue con-
nected with the stomach to its lower extremity ;
the greater part narrow at once, and are of va-
rious widths, as in the figure annexed. Below the stomach, the
larger lamelle also are abruptly narrowed, so as to leave here an
open space or chamber ; the lamell® afterwards extend inward again
along the base of the polyp, and coalesce at centre, or are lost in the
general structure of the base. The cavity or visceral chamber below
the stomach is sometimes nearly bisected by the union of opposite
lamellz.

In the Actinia marginata, the lamelle, as seen through the skin,
have the arrangement in figure 15, two stouter lamell®
with a broader interval alternating with two thinner
lamell® and three narrower intervals. The same fact 1s

| indicated by the vertical linings on the Actinia, figure 22,

plate 3; and, from some facts hereafter to be stated, it will
be shown to be a very common arrangement in these animals. The
vertical markings of Actinie, as well as the radiations of the disk, are
all connected with the position of the fleshy lamelle within. The
above figure also shows that these lamelle are very numerous,—siz
or seven being included in a breadth of a quarter of an inch. They
are not as distant as in figure 14, which is drawn for general illustra-
tion, and is not strictly accurate. .

The number of lamelle in a certain breadth of interval is the same
in different individuals of the same species. As a polyp enlarges by
growth, new lamellz form between the others, in the widening inter-

Fig. 15.
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vals, and thus a degree of uniformity obtains between the young and
adult individuals, which is indicated in their coralla.

26. The process of digestion appears to be extremely simple. The
food is retained for a while in the stomach, and there acted upon by
the gastric juice supplied from its walls, after which the refuse matter
is ejected by the mouth. The farther change to chyle probably takes
place below in the visceral cavity, where a part of the nutrient fluid
is absorbed, while another portion is distributed for assimilation
throughout the various cavities, lacunes, or pores in the tissues of the
animal. Thus the processes of aeration and assimilation go on toge-
ther throughout the whole structure of the Actinia, and there is a
water-and-chyle circulation, nearly in the same manner as we have
described with regard to the Hydroidea. No proper circulating fluid
independent of this, and no branchiz, have been observed in these
animals. Whether there are any excrementary secretions attending
this assimilating process, as in other animals, has not been directly
proved. Yet it is probable that the tissues about the visceral cavity,
among their many functions, include the means of performing this
part in the economy of the animal; and the waters expelled, in
different ways, by the polyp, may carry off such secretions. It is
remarkable, that while the biliary glands are of unusual size in the
lower animals generally, in the Actiniz they are wanting; and this
is no doubt connected with the fact that these animals are bathed so
freely inside and out by the sea-water, which renders special organs
unnecessary. If the above supposition be true, it is not proper to
consider the mouth of a polyp as alone the only passage for the ex-
crements. It ejects the refuse indigestible matters from the stomach,
but enly in part the proper excrements of the animal.

The Actiniz receive almost any animal food that falls in their way.
Crabs, mollusecs, the smaller fish, and other marine animals, are their
common prey. They have been seen with a large bivalve in their
stomachs, from which the animal had been removed by their powerful
gastric solvents.

27. The function of reproduction belongs to the visceral lamelle
(§ 25), part of which are spermatic and part ovarian.

The spermatic lamelle are distingnished by being margined by
a white capillary cord. This cord is much convoluted, and is at-
tached to the lamelle by a thin and extensile membrane, which has
a mesentery-like appearance.* The quantity of these cords in an

* Similar to figures 35, 3¢, 3/, plate 30.
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Actinia is very large. When the animal is contracting, they are
often protruded in folds from the mouth, having come up from the
visceral chamber, through the stomach (plate 2, figs. 12, 15, 16); and
if the skin be fractured in any part, they escape in large bunches.
These cords are sometimes seen to pass out through the perforations
in the sides of the animal (§ 22), as was long since ascertained by
Dicquemare.* The same fact was observed in the species examined
by Dr. Wyman.

The white spermatic cords are semitransparent or nearly opaque,
and are furnished with vibratile cilia. On subjecting them to slight
pressure between plates of glass, slender filaments extrude, in length
a little exceeding half the diameter of the cord; and, with a high
magnifying power, a fragment of the cord thus under pressure pre-
sents the appearance in figure 16, exhibiting pellucid spicula, like

Fig.17.  Fig 18, Fig. 19.
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radii to the cord; the long filaments pertain to the spicula, and were
extruded by the pressure. Figure 16 is properly a flattened trans-
verse section; figure 17, a camera lucida sketch, by Dr. A. A.
Gould, represents their position, as they were somewhat deranged by
the pressure. These spiculiform organs, as observed by Dr. Wyman
under one of the best English microscopes, are of three kinds,
represented in figures 19 @, b, ¢. In @, the body is slightly curved
and transparent, but with a more pellucid medial line, and the fila-
ment is a simple naked thread, two or three times its length. In §,
the body is transparent, nearly as in @, but the filament is slightly en-
larged through the latter two-thirds of its length, and this enlarged
part is bristled, with the bristles reversed; the extremity moreover is
obtuse. In ¢, the body appears to be filled with granulous matter;
the filament is enlarged as in 4, but it is lengthened out to a very deli-
cately attenuated extremity ; and the enlarged part, which is half its
whole length, appeared spotted or chequered. These singular forms
were seen frequently in cords taken from many individuals. Besides
these organs, he detected minute oval points, with very short filaments,

* Phil. Trans. Abridg., xiii. 639, 1775.
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as represented in figure 18, which had spontaneous motions. They
were not frequently seen, and some doubt remained as to their origin.

The nature of these cords has long been a subject of speculation.
The most prevalent opinion has been that they were connected with
the process of digestion, and they have been called biliary vessels and
ceca. They have also been considered oviducts* and ovaries.t
Wagner first ascertained their spermatic character, and the general
structure of the filaments:f yet Dicquemare distinctly states their
resemblance to “spermatic vessels,” and says, that they probably
contain bulbs or buds, “which open in time, and, cleaving to the
bodies in which these threads are extended, produce small ane-
monies.”’§ Dr. Wyman has the honour of originality in his re-
searches, and the remarkable results throw some new light upon the
structure of these spermatic organs. There is still uncertainty with
regard to the functions of the parts observed. The forms represented
in figures 19 a, b, ¢, have nearly the ordinary appearance of sperma-
tozoa. But if the last-mentioned (figure 18) are the true spermatozoa,
of which there 1s much doubt, the others, he suggests, may possibly
be Spermatophora, as they have some resemblance (especially 4, c) to
the organs of this nature in the Cephalopoda, represented by Milne
Edwards: but he ventures no decided opinion without farther inves-
tigation.

These spermatic cords appear to undergo a periodical increase and
absorption, as is the case with the spermatic organs of most animals;
for, at times, their length is very much less than at others.

28. Between the spermatic lamelle are others of similar situation,
which are ovarian. Like the ¢« white cords,” the ovaries grow from
the margin, and form a series of clusters in two ranges, which fringe
the lamellw®, or, when large, fold back and lie in the spaces between
them. Figure 20 shows the double line of clusters, as they were seen
attached to the margin of an ovarian lamella in the Actinia marginata.

* Sharpey, Cyclop. Anat. and Physiol., i. 416.

1 Cuvicr’s Reg. Anim., iii. 290 ; Amer. Ed., iv. 388. Also, A. de Quatrefages, Sur
les Ldwardsies, Ann. des Sci. Nat., xviii. (1842) 65. The spermatic cords and sperma-
tozoa arc well figured.

t Wagner, Sur la Generation, Ann. des Sciences Nat., viii. (1837) 282, and Wige-
mann’s Archives, ii, 215 (1835). Also, Milne Edwards, Ann. des Sci. Nal., xiii. (1840)
196, on the Structure and Sexual Organs of the Dendrophyllia.

§ Phil. Trans. Abridg., xiii., 639, 1775.
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This margin is very thin, and in folds, mesentery-like, similar to that
supporting a spermatic cord. The ovules are en-
veloped in an extension of it, and a narrow projec-
tion of the same may be observed at the line of
junction between the two series of clusters. Figure
21 represents part of a transverse section enlarged,
of the Actinia florida (p. 131), from near the base
of the animal, examined after contraction in alcohol;
the dotted portion represents the position of the ova-
rian clusters, which lie between the lamell®, al-
though distinctly attached to the margin. The
adjoining ovaries of different lamelle appear, in some instances, to
coalesce.

The ejection of the ovules appears to take place by the mouth.
The extremity of the tentacles,* and supposed openings near the base
of the same, have been stated to give them exit. But the existence of
these openings is not proved ; and the punctures at the extremities of
the tentacles are certainly too small for that purpose, in the majority
of species, if not in all. The visceral cavity in which they are
formed, communicates freely with the exterior waters through the
stomach, affording them a direct and open passage. The mouth is
made the place of exit by Spix;t and Dalyell also asserts that, ac-
cording to his frequent observations, they are ¢ produced by the
mouth.” Both ovules and living young, in the course of his inves-
tigations, were often disgorged by the parent in numbers along with
the half-digested food.

As the tubular interior of the tentacles communicates freely with
the interseptal spaces of the visceral cavity, it is no anomaly that
ovules should be found within the tentacles, as stated by the last-men-
tioned observer. By amputation, he frequently obtained them from
these organs; and one ovule thus procured, became a mature animal,
began to “breed in fourteen months, and survived nearly five years.”{

Fig. 20.

* Delle Chiaje, Bull. des Sciences Nat., xvii. 471. See farther on this subjeet, in
Johnston’s Zoophytes, from whom this citation is made, p. 201.

1 Carus Comp. Anat. Trans., ii. 308, pl. 1, figure 10,

1 Dalyell states, that ¢ fourtcen animated beings” were produced al once by an Aectinia
equina, or mesembryanthemum, in his possession. Six were young with lentacles, and
eight, ovules undeveloped. ¢ All were sufficiently vivacious, sometimes moving, some-

times reposing.” In eight days the vibratile cilia disappeared from the ovules, and they
became stationary ; in eleven days incipient tentacles were distinguished in one ; and in
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The developement of young from the ovules before their ejection,
has been for a long time asserted, and Dalyell and others have shown
that it is of common occurrence. The ovules being bathed by the
sea-water, which gains access to the visceral cavity, there is little
occasion for the doubt with which the statement has been by many
received. The ovules have a white milky appearance, and are of
various sizes in the same cluster. They hLave usually a globular
form, but are often a little oblong or of irregular shapes. Wagner
has shown that they have the characters of true eggs. On leaving
the parent, they are said to move about by means of the vibratile cilia
with which they are provided. After a short time the young Actinia
appears, and generally fixes itself shortly after to some object at hand.
When first produced, the tentacles are scarcely apparent; a single
series gradually developes, and afterwards they go ou increasing as
the animal grows, and do not attain thetr full number until it is a
perfect adult.

29. The Actinie have the same power of reproduction from arti-
ficial sections as the Hydra. Portions cut or torn off are soon resup-
plied, and the parts separated develope what is needed to become
perfect animals. The process of budding has been observed only in
the coral-making species.

The Zoanthide.

30. The dissections, by which this division of the Actinoidea is
here illustrated, were made on a living specimen of the Palythoa casia,
at the Feejee Islands, representations of which are given on plate 30.
This species grows in rounded attached masses, of the size of the fist,
whicli consist of a large number of united polyps. When unexpanded,
the mass has externally a grayish leathery appearance, with small

nineteen days eight or nine could be enumerated in another, which now ¢ affixed itself as
a young Actinia by the base.” (Jameson’s Journal, xxi., 1836, p. 89.) “In the course
of six years, a specimen preserved by the author produced above two hundred and seventy-
six young, some pale, like mere specks, with only eight lentacula, others florid, and with
twenty, They are frequently disgorged along with the half-digested food, thirty-eight
appearing thus at a single litter. An embryo extracted artificially from the amputated
tip of a tentaculum, began to breed in fourteen montlis, and survived nearly five years.
Monstrosities by excess are not uncommon among the young : one produced naturally
consisted of two perfect bodies and their parts, sustained by a single base, exhibited em-
bryos in the tentacula at ten months, bred in twelve, and lived above five years, While
one body was gorged with food, the other remained ravenous.” (Dalyell, in 4th Rep.
Brit. Assac., 1834, p. 599.)
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openings scattered over it, each of which is the centre of a slightly-
raised prominence. On expanding, these openings enlarge, the mar-
gin of each rolls back, and finally the whole inass, before seeming
lifeless, is covered with radiated disks, half an inch broad, having a
lilac centre, and bordered with a fringe of short tentacles. These are
the flower-animals—the polyps—of the Palythoa. They are repre-
sented of the natural size in figure 3. Some of the polyps on the
right are yet closed, while others are partly, and others wholly, ex-
panded. An enlarged view of the expanded polyp is shown 1n figure
3 a, exhibiting the circular disk—the fringe of short tumid tentacles,
in two series, one directed more upward than the other—and, upon
the disk, elevated greenish lines, extending, like radii, from each ten-
tacle to the convex centre in which the mouth is situated. The tex-
ture of the general mass of the zoophyte is pecular, in consisting of
coral sand agglutinated by animal matter ; particles of various colours
are here mingled,—white, red, and black. The sand, as it falls upon
the growing zoophyte, is enclosed by the slimy secretions of the sur-
face, and 1s finally introduced into its texture; and thus firmness is
secured by calcareous graunules from a foreign source. This is im-
perfectly represented in the figures 35 and 3 c.

31. The tentacles are naked—that is, without papille—as in the
Actinim, and each has a minute punctnre at apex. These organs are
tubular, and they communicate internally with the visceral cavity
through a duct concealed under the radiated lines of the disk. The
mode of expansion by injection with water is the same as in the
animals above described. The mouth is without appendages of any
kind—a simple opening through the fleshy disk.

32. The wvisceral cavity is cylindrical, and extends down below the
disk, into the polyp-mass, to its base. Its form and size, as com-
pared with the expanded animal, is shown in figure 3. The mouth
opens into this cavity, through an oblong stomach, which is about
one-fifth the length of the cavity, and 1s connected with its walls by a
series of radiating fleshy lamell®, as in the Actinia. There 1s also
another series of smaller lamellee intermediate between these. The
stomach has a vertically striated or plaited structure within, and
closes at hottom at the will of the animal. Figure 8 is a vertical
section of the unexpanded polyp, through the mouth (opposite &)
and stomach (&' to ¢'), and the general visceral cavity; and figure
3d 1s a transverse section, cutting across the wsophagus a little
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obliquely, and showing the radiating visceral lamelle, which connect
it with the sides of the visceral cavity. In figure 35, only two oppo-
site lamellee are in view, while in figure 3¢, which is an oblique
section, crossing the cavity delow the stomach, the edges of several
of the intersected lamelle are exposed. In the last-mentioned figure,
the stomach is seen'to terminate in a kind of disk, which is the mus-
cular arrangement for closing its lower extremity. The oblique
position of this disk is unnatural, and resulted from the section of
part of the lamellee and their consequent unequal contraction; the
animal is drawn just as it was presented in the dissection. In 35, the
upper extremity shows the tentacles as they are concealed in the con-
tracted animal. It thus appears that the visceral cavity is divided by
the lamell® into a series of compartments, as in the Actinia. A
second series of narrower lamelle lies between the larger, as is shown
in figure 3d. These narrower lamelle, however, are prolonged on the
under side of the disk to the stomach, so that in making the section
here referred to, the upper portion removed, presented below twice
as many radiating compartments as were seen in the part figured.
There is hence a close analogy with the Actinia, although the ani-
mals differ so strikingly in the relative sizes of the stomach and
visceral cavity. This resemblance is seen farther in the position of
the spermatic cords.

33. Spermatic cords border the larger lamell®, and extend from
below the stomach nearly to the bottom of the visceral cavity. They
are convoluted throughout their length, as is shown in figures 3, 3c,
and 3f. It is remarkable, that in one of the specimens, the convolu-
tions are very few, and the cord stops far short of the bottom. This
fact may be accounted for on the principle that they are periodically
developed. *

Spermatozoa were not observed in these cords, yet it is altogether
probable that on farther examination they will be detected, as in the
Actinia. Vibratile cilia were distinct on the cords, but were not seen
on the lamelle to which they were attached.

The specimens examined coutained no ovules. From analogy, we
should expect that in the proper season they would be found in
clusters, attached to the intermediate series of narrow lamelle.

34. Besides the spermatic cords, there is attached to the edge of
each larger lamella, immediately below the stomach, a pair of flat

* The season when these observations were made was the month of August, 1840,
11
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branchia-like organs. In figure 3, they are seen in profile in their
natural position (¢’ to @), and in the vertical view in 3d, one appears
either side of each lamella; this is shown still more distinct in
figure 3e. These organs are enlarged in figure 3f. They are
transparent, and are transversely divided into narrow compartments,
each about 35 of an inch in breadth. The margin is crenated, corre-
sponding with the compartments. Iach compartment, as is more
distinctly exhibited in figure 3¢, is traversed along its middle by a
distinct vessel, which terminates in a small process on the margin.
Vibratile cilia were apparent on these organs, as is represented in
figure 3¢, and they were observed to continue in motion for an hour
after separation from the animal. These cilia were about zdss of an
inch in length.

The two organs of each pair were united to a common duct,
which, in the specimen examined, had a bluish colour, as shown in
figure 3f; and by this duct they were attached to the margin of the
lamella—one being situated either side—and thus their surfaces were
free to be bathed by the water with which the animal distends itself.

35. The structure of these organs is such that we can hardly doubt
their branchial nature: yet no circulating fluid was detected within
them. Lesueur, who observed them in his excellent dissections of
West India species, calls them arcuated organs, and supposes them to
« perform the functions of the liver.”*

The modes of nutrition in the Zoanthide, are the same as in the
Actinia.

The Tubipora.

36. The structure of the Tubipora has been illustrated by Quoy
and Gaymard, in the voyages of the Uranie and Astrolabe. The dis-
sections made by the author confirm in general their observations, yet
differ in some points of interest.

The Tubipora is a cylindrical animal, expanding above a star of
eight tentacles. The animals are often of a lilac or rose tint, and
grow in large clusters; and, as they appear beneath the water about
the reefs, they are as perfect beds of pinks as those of our gardens.
Figure 1, on plate 59, represents some of these polyps of the natural
size; and figures 1g and 2, two individuals of the same genus enlarged.
The eight tentacles are fringed on either side by small papille, each
of which has a minute puncture at apex. Both the papille and the

* Jour. Acad. Nat. Sci., Philad., i. 183, 184, 185, and plate viii., fig’s. 1, 5, 9.
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tentacles are tubular, and expansion takes place, as in the species,
before described, by means of water, received from without, and
injected into these organs and other parts of the animal. The
Tubipore secretes a calcareous tube, or corallum, which is stiff and
firm below ; but near the extremity it is still flexible, and the animal
contracts by drawing its head and tentacles into the tube, like turn-
ing in the end of the finger of a glove. Figure 15 represents one of
the contracted animals, with the tube laid open by a longitudinal sec-
tion, showing the interior structure. The pear-shaped part above con-
tains the withdrawn and contracted tentacles; and the dark spots, near
the bottom of the same, are the openings into four of the tentacles, by
which water enters from the visceral cavity, when the animal expands
itself.

37. The visceral cavity is long, tubular, and contains eight fleshy
lamellee. These lamelle aid, by their muscles, both in the contraction
and expansion of the polyp, in a manner which will be understood
without explanation, by a glance at figure 1. 'The stomach is cylin-
drical and very short compared with the whole length of the visceral
cavity; and, as in the preceding species described, it is connected with
the sides of the cavity by the visceral lamelle.

Six of these lamelle were spermatic, being bordered below by the
white convoluted cord, while the other two gave origin to large
clusters of milk-white ovules, which occupied nearly the whole dia-
meter of the cavity. These ovules were of various sizes, and sphe-
rical in shape, or nearly so. Figure 14 shows their position in the
tube, and 1c the appearance in profile of one of the lamelle with the
attached ovules.

Some observers have found all the lamellee bordered with the white
filament, and others describe them as all bearing clusters of ovules.
In these instances, it would seem that the sexes were distinct, in one
case the animal being male, and in the other female. The subject
requires farther investigation.

In the characters of the Tubipore we have the characters of the
Alcyonaria generally, a large tribe of zoophytes. The eight fringed
tentacles, and the eight visceral lamelle attaching the stomach to the
sides of the cavity, and extending below to the bottom of a tubular
visceral cavity, distinguish them at once from other Actinoid polyps.
The ovules in some species have been seen to escape by the mouth,
and this therefore appears to be the general mode in all the Acti-
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noidea.* 'We have nothing to add on the processes of digestion and
circulation in these animals, in addition to what has been already
presented, in our remarks on the Actinia and Palythoa. Nothing
like branchize were observed in the Tubipore examined.

General characteristics of the animals above described.

38. The species described in the preceding pages, have been
selected from the most widely-separated groups among the Acti-
noidea, and are types of important divisions. The points of agree-
ment constitute the characteristics of this order, and may be here
enumerated.

1. The Actinoid polyp contains a large cul-de-sac visceral cavity,
divided radiately into compartments by fleshy lamelle, and a stomach
suspended in it beneath the centre of the disk. Several lamelle
are united by their inner margins to the stomach, and aid, by their
muscular action, in the expansion of the stomach and the expansion
and contraction of the whole animal.

2. The stomach communicates below with the visceral cavity,
through an opening which may be closed by muscles. Its walls are
muscular, and the organ admits of great dilatation, or may be con-
tracted, at the will of the animal, to a slender tube.

3. Digestion takes place in the stomach; and thence, after exclud-
ing the refuse matter by the mouth, the results of digestion pass into
the visceral cavity, to be aerated and elaborated through the air in
both the external and the admitted waters, at the same time that these
fluids are distributed, by an imperfect circulation, throughout the
animal, and assimilated wherever needed for changes in progress. It
is probable that excretions take place through the sides of the polyp,
and by the waters which the animal ejects elsewhere on contraction.

4. Reproductive functions reside in the visceral lamelle, part of
which are spermatic and part ovarian. All of these lamelle are thus
genital, excepting probably the upper portions of the larger lamelle,
which are attached to the stomach, and in this part are muscular.
The testes or spermatic organs have the form of white convoluted
cords, and are attached to the margin of the lamelle. The ovarian

* This has been observed in certain species of the tribe, by Professor Grant and Milne
Edwards,—For an interesting account of the developement of the ova, see a paper by Dr.
Grant, in Jameson's Edinburgh New Philosophical Journal, vol. i. p. 152; and also on
the general structure and reproduction of the Aleyonida, a memoir by Milne Edwards, in
the Annales des Sei. Nat., 2d ser., iv. (1835), p. 321.
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clusters are attached in a corresponding manner to the margin of the
ovarian lamellee. The ovules, thongh sometimes retained in the cavity
till they are developed, generally pass out before, and, in either case,
escape takes place through the stomach and mouth.

The similarity between these animals and the Hydroidea is hence
very close. The localisation of the genital functions in distinct organs
appears to be the character upon which their principal differences
depend. The relation of the visceral cavity of these animals to the
tubular axis of the Sertularia is obvious. Though extremely short in
the Actinia, we find it several times longer than the stomach in the
Zoanthid#, and still longer, and taking the form of a slender tube, in
the Tubiporz and Alcyonia.

Subdivision of the Actinoidea.

39. The facts considered lead to a natural subdivision of the group
Actinoidea. In the Actinia and Palythoa the tentacles are numerous
and naked, and have a puncture at apex, while, in the Tubipora
and allied species, these organs are but eight in number, and are
fringed with papill®, each with its minute puncture, and none at the
extremity of the tentacle. The Actinoidea are hence naturally subdi-
vided into the two following groups:

I. Actinaris.— Tentacles, (with few exceptions,) naked or not papil-
lose, siz, twelve, or more in number. 'This division includes the Actinias,
Madrepores, Astreas, &c. (The cells in the coral-making species are
more or less perfectly radiate within.)

II. Arcyonaria.  Tentacles fringed with papille, eight in number.
This division includes the Tubipores, Gorgonias, Alcyonia, &c.
(The cells of the coral-making species are never radiate or striate
within. )*

* The fact that in a compound Alcyonium the tubular visceral cavities of the several
polyps branch from one another, with a free intercommunication, has been considered as
widely separating the Alcyonaria from the Actinaria. In the Tubipora among the former,
however, this connexion is not more perfect than in the Zoanthide, and the same is true
of the young state of the polyp-bud in many species. The seriate polyps in a Meandrina
have even a more open communication, and in some of the compound Fungidz adjacent
polyps have scarcely any thing but a mouth that can be said to be private property. The
peculiar character of this connexion between polyps in certain Alcyonaria merits notice,
but not the importance which has been attached to it.

12
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We glance at some of the principal varieties of structure in each of
these divisions.

I. Actinaria. 40. In one of the divisions of this gronp—the Anti-
pathacea—the polyps have but six tentacles.* In the tentacles and
the general appearance and habit of the polyp, they resemble the
Madrepores, but no dissection has yet been made of them.

41. The polyps of the Madreporacea, another division of the Acti-
naria, are distinguished by twelve tentacles in a single series.t There
is among them but little variety of structure. In a few species the
alternate tentacles are of unequal size, and it is probable that the vis-
ceral lamelle have the same inequality : and in some Madrepores one
of the tentacles is elongated and more flexible than the others:f again,
all are sometimes obsolete.

The character of the cells formed by Madrepores show that in
many of them two opposite interlamellar spaces in the visceral cavity
are generally broader than the others, as in the Actini®, and usually
these two are very unequal.

The only fleshy species known, which has the twelve tentacles of
the Madrepores, is the Actinia clavus of Quoy and Gaymard,j found
by them entangled in the tentacles of a Medusa, off the coast of New
Holland. By their dissections, the stomach and visceral lamelle are
shown to have nearly the characters of those in the Palythoa, except
that the lamelle are equal and are twelve in number, corresponding
to the tentacles. The appearance of this Actinia expanded is very
similar to that of a madrepore polyp.

The most marked variation from the usual character of the Ma-
dreporacea is found in the Porites family. In these the visceral
cavity does not extend to the base of the animal, as in the other species
of the group, and the visceral lamellz cannot be traced through the
tissues of this portion. This structure is indicated by the porous coral
secretions formed by this part of the polyp. In external characters
these polyps present few peculiarities. A few allied species (Gonio-
porz) appear to have more than twelve tentacles, though all are in a
single series, as in others of the Madreporacea.

42. The polyps of the Caryophyllia and Astrea tribes have more
than twelve tentacles, and they are in two or more series or scattered.

* Plate 56, figures 1 and 2. 1 Plate 381, figure 1. I Plate 83, figure 1.

§ Voyage de P’Astrolabe, iv. 150, pl. 10, figs. 6 to 11. It is yet doubtful whether
this species was actually an adult with its full number of tentacles. Several individuals
were seen, which were about three-fourths of an inch long when expanded.
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Here belong the Actinie and the Zoanthidw, and a large part of coral
animals. The Zoanthide are closely related to one division of the
coral-making Caryophyllacea—the family Gemmiporidee. They
spread a wide disk, with a somewhat convex centre, and some-
times the margin of the disk, bearing the fringe of tentacles, becomes
much reflexed by e;'cpansion, curving downward towards the base of
the polyp, so as to appear like a cap over the extremity. The tenta-
cles are short, and correspond each to a radiate line on the disk ; and
in some species I have found one of these rays to have a different
colour and size from the others, evincing some peculiarity of function
in the tentacle, corresponding, apparently, to the long finger-tentacle
in some madrepores. The Gemmipores* resemble these in general
form and in their fringe of short tentacles, but the disk is not striated.
In another division of the Caryophyllia tribe—the Caryophyllide—
the tentacles are much like those of the common Actinia; and in ex-
ternal form we distinguish no important peculiarity, except that the
disk containing the mouth becomes more prominent, when the animal
is fully expanded,t sometimes having nearly the shape of an oblong
inverted cone.

The polyps of the Astrza tribe of zoophytes have numerous unequal
tentacles, and a flat or simply convex disk. The distinction between
the Astraza and Caryophyllia tribes depends on a different mode of
budding, as is pointed out in a following chapter. The visceral
lamelle in the Astraas appear to retain their identity through the
side tissues or walls of the polyp, and, in compound species, these
lamellee may be traced by their secretions through the intermediate
spaces between adjoining polyps. These characters are strongly
marked in the coralla of the different animals, although not so appa-
rent, as far as I have examined, in the recent Actinice (8% 48 and 76,
fig. 34).

43. The only variation from the Actinia type which we here notice
is presented by the Fungie and other allied zoophytes. The Fungie}
are the largest of known polyps, some species attaining a diameter of
eighteen inches. The form of the animal, instead of being cylin-
drical, as in the Actinia, is that of a large disk, an inch or two thick,
circular or elliptical in outline, and either flat or convex above. A
large oblong mouth occupies the centre, and from the mouth narrow
ridges radiate, with regular intervals, to the circumference—a few

* See plate 30, figure 4. 1 Plate 27, figure 1. I See plates 18 and 19.
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commencing immediately at the mouth, and others rising to fill up
the spaces between them as these diverge. Although so unlike the
type in external shape, yet the actual structure is closely similar, for
the Fungia is nothing but an Actinia spread out laterally into a broad
flat disk. The inequality in the lamelle is much greater, though of
the same character, and the tentacles are more widely scattered, so as
to lose all appearance of being in series. The connexion between the
formation of a tentacle and a new lamella within the animal, is finely
exemplified in the Fungia; for each tentacle rises where a new ridge
reaches the surface, and their formation is constantly going on as
the animal enlarges and new ridges rise. This may be seen by
reference to the figures of Fungie on plates 18 and 19, where
the small prominent tubercles scattered over the surface are the
tentacles.*

The close relation of the Fungia to the common Actinia is thus
evident; yet in the actual form of the visceral cavity they are quite
unlike. Instead of a cylindrical space, divided into shallow compart-
ments by erect fleshy lamell®, we have here long horizontal compart-
ments, commencing at the mouth, and as they enlarge outward, con-
stantly subdividing by the growth of new lamelle : these lamell®, for
a while before rising to the disk, range along the bottom of the cavity.
Unlike the Astreas, the Fungi® never cover the contracted tentacles
by the involution over them of the margin or surface from which they
rise;; there is actually no margin to the disk in these animals: more-
over, in compound species, the visceral lamelle of adjoining polyps
are continuous from one to the other, and it is probable that the sub-
divisions of the visceral cavity are also directly continuous, so that in
these compound Fungi® we appear to have a community of visceral
cavities, as in the Hydroidea, differing from the latter, however, in
having the communications by lateral or interseptal spaces, instead
of by the lower extremity of the cavity. In the Astrmas, the same
communication in effect takes place, though less perfect, through the
open pores or lacunes, which pass laterally from one polyp to another.
The Fungie afford the nearest approach, among zoophytes, to the
Acalephe.

There is often in a Fungia, a line running from one or more sides
of the oblong mouth to the circumference, along which some of the

* On account of the small size of these organs, it has been denied that they are tenta-
cles. Yet, whether so called or not, they correspond to the tentacles of the Actini®; and
in some species of Actinia they are as short and scattered (see plate 4, figure 32).
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lamellee meet at a small angle and coalesce. This proceeds from
a slight distortion of the circular animal, and is most common jn
species which have the lamelle undulated, by which irregularity
they are often brought into contact. When the Fungia retains a
perfectly circular form, this union of lamell® is seldom observed.
It is not unusual for the lamell® in an Actinia to grow together by
their edges when in contact.

b. The number of tentacles in this group, or the number of lamelle,
is very commonly a multiple of six. In one division of the Astreas
(the Orbicell®), we find the numbers 18, 24, 36, 48 ; in other species
of the genus, the mode of indefinite increase and subdivision, pre-
vents our ascertaining how nearly they correspond. The Oculine,
Dendrophyllize, and Caryophyllizz conform generally to the same
series, and so also the Madrepores and Antipathi, which contain
twelve and six tentacles respectively.

In many instances, however, four is a submultiple, and this is
shown by the lobed margin of the Lucernari®, and the divisions in
the mouth of some Actini®. That this should often be the fact is
apparent from figure 15, § 25, in which one larger and three smaller
intervals alternate; and it appears that generally when a multiple of
siz, the numbers are also multiples of four.

While, therefore, the Alcyonaria have eight equal lamelle, the
Actinaria may have siz or twelve equal lamelle, or a number of un-
equal lamelle, exceceding twelve, which is a multiple of four or six.
The mouth and margin of some Actini is five lobed ; but these may
still conform to this principle. In the Antipathi, there are six equal
tentacles; in the Madreporacea, twelve tentacles, with six alternate,
often distinctly larger than the others: and the calcareous lamell® of
the cells, in other species, are usually either alternately large and
small, or one large alternates with three smaller, or one with five
smaller.

There is, moreover, in the Actinaria, a relation between the size of a
polyp and the number of its internal lamelle. In many Astraas,
there are fourteen or fifteen—large and small—to a breadth of a
quarter of an inch; and, where the number has the above relation,
18, 24, 36, 48, there is nearly the same relation in the diameter of the
cells of the corallum. This relation admits of considerable variation,
which is sometimes seen to be dependent on a part of the lamelle
being obsolescent. The Astrea hyades and A. pleiades both have
twenty-four lamelle to the cells; but in the former, which has the

13
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larger cells, they are nearly equal; while in the latter, half are obso-
lescent. In the Merulinas, there are seven or eight larger lamellw to
a fourth of an inch, with three or four intermediate nearly obsolete,
making in all ten or eleven in this breadth. The same is generally
true of the Euphyllie and Meandrinz. In the Musse, much larger
species, there are seven or eight to a fourth of an inch, as in the
Actinia marginata (§ 25), and half of these are quite small or obso-
lescent. It appears, therefore, that the number varies, in different
species, from seven to fifteen. The last number is seldom exceeded,
yet instances of this are found in some Meandrinas and many of the
attached Fungide.

II. Arcyonaria. 44. The simple polyps, among the Alcyonaria,
have a great similarity throughout. The number of tentacles being
fixed, there is not room for the same diversity of form as in the Acti-
naria. The principal varieties in external appearance proceed from
variations in the length and position of the papille. These appen-
dages to the tentacles are sometimes quite long, and give a graceful
delicacy to the flower, scarcely exceeded in the vegetable kingdom.*
Usually, they form a short fringe in two or three series on either side
of the rays, as shown in the Tubipora, already described.t In one
of the species of this genus (T.syringa), they are so evenly laid
together that the fringe seems to be wanting. In one of the Xenine,
found at the Feejee Islands,f the papillee are minute wart-like pro-
minences, scattered over the surface of the ray. Each little promi-
nence has the minute puncture at apex, which is characteristic of the
Alcyonia group.

II. SECRETION OF THE CORALLUM IN THE ACTINOIDEA.

45. The corallum has been described as in general an internal
secretion, formed within the polyp, and not a covering enclosing the
same, as in the Mollusca.j 'We may examine more particularly the
mode of its secretion and its relations to the animal.

There appear to be two kinds of coral secretions among the Acti-
noidea :—

1. Secretions formed within the animal which are mostly calcareous.

* See plate 59, figure 8. 1 See plate 59, figures 1, 2. 1 Sce plate 57, figure 2. :

§ This character of these secretions was first pointed out by Ehrenberg, in his Memoir
on the Corals of the Red Sea, in the Transactions of the Berlin Academy, for 1832,
Since then, they have becn more fully explained by Milne Edwards, in the Annales des
Sciences Naturelles, for 1838, x., 2d series, 321.
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2. Secretions, from the foot or base of the polyp, which are either
calcareous or horny, or of an intermediate nature, and rarely siliceous.

The former may be called tissue-secretions, the latter foot-secretions.

46. Tissue-secretions. 'These secretions take place from the tissues
of the sides and the base of the polyp. In a few species—the coral-
ligenous Alcyonaria—even the skin often adds to these secretions by
depositions of lime in its texture; but in the other Actinoidea, the
exterior of the polyp remains soft and fleshy, so that every portion of
the Corallum, even to each spine and lamella, is entirely concealed
within the polyp, as completely as the skull of an animal beneath
its fleshy covering. All corals are more or less cellular, and through
these cellules the animal tissues extend, forming, together with the
exterior, a complete animal structure, corresponding closely with the
coral structure. Even the most solid plates of the latter are more or
less penetrated by fibres of animal tissue.* By comparing the
radiated cell of a coral,t with the radiated visceral cavity of the
Actinia or Palythoa, as described in §§ 25 and 32, the relations of the
two will be as apparent as they can be made by any explanations.
The radiated calcareous plates of the one alternate with the radiated
visceral lamelle of the other.

These secretions do not take place from all parts of a polyp.
The disk, the stomach, and the upper portions generally of the ani-
mal, remain fleshy, as well as the interior of the visceral cavity, in
order that the polyp may be free to expand or contract, and perform
the various functions essential to life. 'The tentacles, however, may
secrete lime, and not unfrequently the calcareous lamell® of a cell
project by this means into these organs; and, in the same way, some
corals are covered throughout with short spines.

The corallum has a close correspondence, therefore, to an internal
" skeleton. It is not a collection of cells containing polyps, like the
cells of a bee-hive, but is contained itself wholly within the polyps.

* This has been shown by Hatehett, and also by Milne Edwards and Bowerbank,
and may be easily verified by dropping a piece of compact eoral into a dilute acid. These
tissues may be distinctly seen on examining with a high magnifying power, thin frag.
ments polished down, till they admit the passage of light. A minutely reticulated struc-
ture may be distinguished, though mueh irregular; and it appears probable that the
tissues consist in part of the animal eellules within which the lime was secreted. The
results of some microscopic examinations by the author upon different species of corals,
will be given in the Appendix to this volume.

1 See plates 10, 11, 12, and others ; also, figure 34, § 76.

N,
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The existence of surface-cells on a corallum, is due simply to this,—
that the upper and interior parts of the animal do not secrete lime.
In some species, these secretions are confined to the basal portions of
the polyp below the visceral cavity, as in many Porites, and conse-
quently.these zoophytes have no cells to the corallum. The terms
polypary, polypidom, given to coral, are, therefore, in every respect,
inapplicable.

Where cells occur, there is some appearance of a retreat into them
by the contracting polyp. DBut it is only the upper part or disk of
the animal that is thus withdrawn; and this happens only because the
projecting part of the animal, on contraction, will necessarily collapse
upon the solid part below, and into a cavity, if there be one. Figure
la, on plate 6, represents one of the contracted coral-polyps, and
some parts of figure 1, on plate 7, represent others. There is here
no retreat into a cell : indeed, from the external appearance, even the
existence of coral within would hardly be suspected, so closely do
the separate polyps resemble some of the Actini®. In a Fungia,
there is no cell whatever, but the small cavity at the centre below
the mouth, and contraction produces no change in the appearance of
the animal, except that the tentacles collapse and are not seen ; the
mouth falls a little, and the fleshy exterior, owing to the expulsion of
the inflating water, lies somewhat more closely upon the coral plates
beneath.*

The calcareous secretions begin to form in the young animal
after the last metamorphosis, which takes place when the animal
leaves its free swimming state and attaches itself to some support.
The rays of the cell in this state indicate the number of visceral
lamelle, and generally of the tentacles; and as these increase in number,
so also do the calcareous lamellze. It has been stated that in the
growing Actinia new visceral lamellee are developed to fill up the
enlarging intervals, and at such a rate that there is always the
same number in a certain interval. The same is true of the calcareous
lamell® ; there is a remarkable degree of similarity between the cell
of a young and adult polyp; it is very rare that the lamelle in the
former are more crowded than in the latter, and generally, when quite
young, they appear more open.

* Where the polyps have most perfectly the appearance of withdrawing into a cell, as
in the Sertularias, it is still no more the case than that a turtle retreats into its shell when
it draws in its head.
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The secretion of a calcareous lamella or plate takes place between
two visceral lamell®, but whether from the surfaces of these fleshy
lamellz, or from a prolongation inward of the membrane forming
the walls of the visceral cavity, has not been ascertained. The secre-
tion does not always commence at the central plane of the plate, but
often either side of it’; for they are sometimes hollow within. In some
species the spines of the surface are tubular, as in the Echinopora
reflexa. We have observed, with regard to the visceral lamelle, ex-
hibited in figure 15, § 25, that a large compartment alternates with
three narrower; and also that the large calcareous lamelle in the Den-
drophylliz and many other species, alternate with three smaller: it
appears therefore that the larger rays of a cell are formed between a
pair of large visceral lamell®, and the smaller in the narrower spaces
which are intermediate.

The calcareous secretions forming these corals are often deposited at
successive intervals or as layers in the zoophyte. In a Madrepora the
surface between the cells becomes covered with minute points by the
continued secretions, and then a layer forms, connected with the pre-
ceding by these points or columns. The interior usually becomes,
afterwards, nearly solid by additional secretions. This variety of
structure may be observed also in the Dendrophyllizz; and even
the compact species, in which there are no traces of cellules, will
often show evidence of having been deposited in layers. I have seen
it brought out with singular distinctness in a specimen half fossilized,
the layers easily peeling off from one another. In many corals, how-
ever, we fail to detect this deposition in layers. This is the case in
the Astrea tribe. The Pocillopore, and some allied corals, have
transverse plates crossing the cells internally, which are intermitted
secretions from the lower part of the polyp; but noappearance of layers
has been detected in the spaces between the cells. The Favosites
and many Cyathophyllide are examples of similar interrupted secre-
tions across the cells.

47. Our explanations thus far, apply more especially to the Act:-
naria. 'The Alcyonaria secrete no rays within the cells, nor even
striate the inner surface of the same, while rays or striating lamell®
belong to the cells of all the Actinaria. Moreover, in the Alcyonia
group, the secretions, instead of forming layers, constitute dissemi-
nated granules or spicule, some of which are represented in figure 22,

"and there is every gradation, from the purely fleshy species to those
which are quite firm, from the secreted calcareous grains. 'These
14
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secretions are nearly or quite absent immediately about each polyp-
pore, in order that these parts may be flexible to admit of the animal’s
Fig. 22. contracting and expanding itself;

' elsewhere they are more or less

abundant, according to the species.

7
A
In the genus Tubipora, the spe-
O cies form a thin calcareous tube
O/\O{\O for each polyp, smooth within, as

well as without, yet perforated by
minute pores.

48. Among the Actinaria, the principle, that the calcareous and
fleshy lamellez have a general correspondence in number, leads
to important distinctions in the coralla. Madrepores, on this prin-
ciple, can never have over twelve rays to their cells, and the number
is usually from six to twelve; while the Caryophyllia and Astrea
tribes have an indefinite number. The two tribes just mentioned are
distinguished in their coralla by another character depending on the
structure of the animals, as explained in § 42. The lamelle of the
stars in an Astrea, and the allied corals, extend through the intersti-
tial spaces between the cells, striating lamellately the surface; while
in the recent species of the Caryophyllia group (and also the Madre-
pores), these spaces are smooth, granulous, or irregularly porous,
instead of lamello-striate. Besides, in the former, the calcareous -
lamellee are united by numerous transverse dissepiments, which,
when oblique, as in plate 11, figure 4c¢ (showing a vertical section of
an Astr@a), they cause the star in a transverse section to be divided
into numerous cellules (fig. 4d); but, if horizontal, or nearly so, as in
plate 10, figure 2¢, they do not show their edges in a transverse view,
and the star appears simple. In the recent Caryophyllide, there are
seldom any cross dissepiments, and in the few cases in which they
are observed, they are distant, being separated by longer intervals
than the breadth of a lamella.

49. Foot-secretions. The foot-secretions appear to be entirely inde-
pendent of the tissne-secretions. The former are often horny, when
the latter are calcareous, and when they occur together they consti-
tute separable layers, one enveloping the other. .

The united polyps of a branch have their mouths opening outward
on every side, while the bases are directed inward towards a common
central or axial line. The simultaneous secretions of the bases, there- '
fore, must necessarily produce a solid axis to the branch.
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Thus is produced the horny stem of the sea-fan (Gorgonia), which
was long considered of vegetable origin. The polyps, which, in these
corals, form a coating around the horny axis, often secrete, within their
tissues, lime enough to give considerable firmness to the coating,
making it a crust to the axis: yet in some species this crust, when
dry, so readily peels off, that the specimens in cabinets are often the
mere black branching axis of a Gorgonia. The coating of polyps, in
other species, remains entirely fleshy, and in these, the axis is always
stripped -of the polyp-exterior, after drying and washing: the Anti-
pathes are examples of this, in which the axis is corneous—and the red
or noble coral of the Mediterranean (Corallium), an example, with a
calcareous axis.

The texture of these secretions in Gorgoni®, was long since well
illustrated by Ellis; and plates ii. and ix., of his posthumous work, con-
tain illustrations of some of the principal varieties. Sometimes they
are solid throughout, with but slight indications of a concentric struc-
ture. In other species, the interior is less firm, and appears like a
pith to the stem,—a peculiarity easily accounted for by the fact that
this portion is the production of the young or apical polyps alone
(8§ 70, 74). Occasionally, they consist of an aggregate of short fibres,
placed longitudinally, and compacted more or less firmly together.

From a general survey of the facts, it is evident that these secre-
tions are epidermic: moreover, they appear to be generally elaborated
in short fibres, successively applied to one another, and form thus
successive layers, which may occasionally be distinguished. They
have a relation in origin, use, and composition, to the fibrous Jyssus,
secreted by the foot of certain molluscs, and are formed like the
epidermic appendages generally (nails, &c.) of the higher animals.

The common Actinia is said to attach itself at base by means of a
glutinous secretion, which may be analogous to those of the Gor-
goni®, although differing in not admitting of accumulation. It seems
probable, as was suggested to me by my valued associate, Dr. C.
Pickering, that the Velella and Porpita are closely allied to the
Actinie; and the structurc of the tentacles and mouth seems to con-
firm this opinion. If this be true, the cartilaginous shield, with the
thin process called the sail, corresponds to the foot-secretions here
described. The animal floats with the tentacles downward, and the

sail raised to the wind, by which it is wafted over the surface of the
~ocean. The air-disk in the base of the Actinectw, acting as a float
for the animal, is apparently similar in origin to the disk of the
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Porpita and Velella, though different in its cellular texture. Ex-
cluding these doubtful instances, foot-secretions are confined to the
group Alcyonaria, and the single genus Antipathes among the
Actinaria.

50. Chemical Constitution of Coral Secretions. We find as early
as in Marsigli, the results of some experimentings on corals, in the
rude chemical methods of the day; but the first examinations of any
value, are those by Charles Hatchett, in the Philosophical Trans-
actions; for 1800 ;% and these give us at the present time the
most definite information hitherto published with regard to these
secretions.

Mr. Hatchett found the stony corals, as far as he examined them,
to consist of carbonate of lime, with some fibrous membranes or ¢“loose
gelatinous substance,” which, in certain species (Dendrophyllia ramea,
Myriozoon truncatum), retained, in some degree, the form of the
coral after its digestion in nitric acid. In a Nullipora, (now classed
with the vegetable kingdom,) he found, besides carbonic acid, a small
proportion of phosphoric acid, together with a substance retaining
the form of the nullipore, “of which a strong white opaque mem-
brane formed the external part, and a transparent gelatinous sub-
stance the interior.”

His observations were most extensive with the Alcyonia tribe.
The horny axis of the Gorgonide afforded him generally a large pro-
portion of cartilage, with some phosphate and carbonate of lime. In
the Gorgonia ceratophyta, and flabellum, the proportion of phosphate
was large, and, in one species, the composition was very near that of
stag-horn. 'While in others, the G. umbraculum, verrucosa, &c., he
found no phosphate. The cortex in these zoophytes consists largely
of animal membrane, with much carbonate of lime, and, in some
instances, a trace of phosphate. The tubes of a Tubipora afforded a
like constitution without phosphoric acid, and the Corallium, the same,
with a small portion of phosphate. The red colour of these species
was destroyed by the acid, but that of a Melitea was precipitated in
nitric acid as a fine red powder.

Mr. Hatchett concludes, from his investigations, that corals, bone,
and horn, have an analogous constitution differing only in the propor-
tion of the ossifying ingredients.

Mr. J. E. Gray has shown that the interior of some Gorgonide

* Philosophical Transactions abridged, vol. xviii., pp. 706, 725.
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consists of siliceous spicul®, and has founded upon this character
his genus Hyalonema.*

51. Mr. B. Silliman, Jr., has been engaged in a series of analyses
for this work, the detailed results of which will be given in the
Appendix. We merely state here, that he has found in most of
the calcareous corhls examined, a small per-centage of magnesia,
alumina, iron, silica, phosphoric acid, and fluorine, besides the car-
bonate of lime, which constitutes, after separating the animal matter,
from ninety-seven to ninety-nine per cent. The horny stem of the
Gorgonia setosa afforded him a considerable proportion of alumina,
besides phosphoric acid, some carbonate of lime, and ninety-three per
cent. of animal matter.

We have a sufficient source for the elements of these ingredients
in the food of the polyps united with the waters of the ocean.
Through their animal functions, such changes and recompositions
take place, in the material thus received, as are required for the coral
secretions.

1I1. RerropucTiON BY BUuDs—THE COMPOUND STRUCTURE.

52. In the preceding pages, on the Actinoidea, we have considered
merely the simple polyp, in which reproduction takes place only by
ovules, produced from the internal lamell®, and escaping by the
mouth of the parent-animal. These polyps, in very many species,
increase also by buds, and thus, from the single parent, perhaps but a
fraction of an inch in size, zoophytes may spread their branches to a
height of many feet. As we find the origin of the various forms of
corals, in this power of developing buds, connected with some pecu-
liarities in the animals themselves and their mode of growth, this
subject is one of prominent interest. 'We may first consider simply the
process of budding, and afterwards point out the different modes by
which the budding process gives rise to the forms of zoophytes.

1. Tue Process or Bubping. 53. Buds proceed from different
parts of a parent-polyp: those from the sides are called lateral or
inferior buds; and those from the upper extremity, either just exte-
rior to the tentacles, or from the disk, are terminal or superior buds.

The nature of the process is, in general, very similar to that de-
seribed under the Hydroidea (§§ 15, 16). In lateral budding, a small
protuberance appears on the side of the parent, into which the visce-

* Proceedings of the Zoological Society of London, 1835, p. 62.
15
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ral cavity of the same is usually prolonged: developement goes on,
and shortly a mouth and a circlet of tentacles appear at the extre-
mity. In some cases, the visceral cavity of the young continues
afterward to open into that of the parent; yet, generally, the com-
munication gradually closes as the young grows, leaving usually an
imperfect cellular connexion.

In other instances, especially when the buds appear outside of the
disks (a variety of terminal budding), there is not at any time a con-
nexion with the visceral cavity of the parent, except through the
intermediate lateral pores or lacunal spaces.

In disk-budding, a new mouth opens in the disk, without any pre-
vious external indication of the changes in progress; and, as the disk
1s situated over the visceral cavity, the new polyp for awhile, at least,
shares with the parent in this cavity : in many instances, the two
animals subsequently become separate by a process of growth, here-
after to be described (9§ 77, 79). There is no satisfactory evidence,
as yet, that the budding polyp divides the stomach of the parent as
well as the visceral cavity.

The budding process goes on without any necessary connexion
with coral secretions. These secretions, however, are usually in
progress at the same time within.

The buds, both inferior and superior, in many instances, become
nearly adult polyps, before they give out other buds. Very fre-
quently, however, a budding shoot continues lengthening uninter-
ruptedly, like the creeper of a plant, and gives out buds at intervals.
These shoots are called stolons or creepers by Ehrenberg, who first
laid down the distinction among zoophytes. DBroad plates of polyps,
and the margins of many massive species, increase in this manner, by
a gradual extension outward, and an accompanying production of buds.

54. Milne Edwards has shown, that the lateral buds in an Alcy-
onium are developed from one of the visceral lamelle—the same
parts that produce ovules. He found that the new visceral cavity,
where it opened into that of the parent, intersected a lamella, and
that this bisected lamella was deflected into the cavity of the young
polyp. It would hence seem, as Edwards suggests, that the bud is
the developement of a germ or germinating cellule laterally through
the sides of an animal, instead of its maturing within and escaping
through the mouth. This indeed should be inferred from the nature
of germination. The general result is the same, whether a cellule
developes an ovule, or a bud ; for it is an animal with like powers and
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structure in the two cases. The germinating power required is,
therefore, similar, and might be expected to belong to the same
reproductive organs. It hence appears, that while the margins of
the ovarian lamell® develope ovules, the inner portions often develope
buds. Milne Edwards farther states, that the side of a visceral
cavity which gives out buds, does not produce ovules within. The
formation and growth of the bud absorbs, for the time, the general
reproductive powers of that part of the parent-polyp.

The disk-buds, like the lateral, probably proceed from one of the
same lamell®, and they differ from the latter principally in the posi-
tion of the budding-point, which is immediately below the disk,
instead of from an inferior lateral origin.

2. INFLUENCE oF THE PosITioN AND CHARACTER OF THE BuDs, AND
MobpE or GrowTH, oN THE REsuLTiNG ForMs oF ZoopuYTEs. In the
exposition of this interesting subject, it is important in the first place
that some idea be given of the various forms which zoophytes assume.
We shall next consider how far modes of growth influence these forms,
and then to what extent they depend upon the additional function of
gemmation, and proceed from the positions, character, or periodicity
of buds.

A. Forms oF AcTINOID ZOOPHYTES.

55. Many of the various shapes which these zoophytes assume,
are familiarly known. Madrepore shrubs and trees, and the sea-fan
and other Gorgonie, from the West and East Indies, are common
in collections. The hemispheres of brain-coral (Meandrina), and
also of star-coral (Astrza), are often met with. It is very generally
supposed, that these are by far the most frequent, if not the only
shapes presented ; but, on the contrary, the varieties ‘are extremely
numerous, as we have already intimated. Some species grow up in
the form of large leaves rolled around one another like an open cab-
bage, and cabbage-coral would be no inapt designation for such
species. Another foliated kind consists of leaves more crisped and
of more delicate texture, irregularly clustered ;—l/ettuce-coral would
be a significant name. Kach leaf has a surface covered with polyp-
flowers, and was formed by the growth and secretion of these polyps.
Clustered leaves of the acanthus and oak, are at once called to mind
by other species; a sprouting asparagus-bed by others. The mush-
room is here imitated in very many of its fantastic shapes, and other
fungi, with mosses and lichens, add to the variety.

The vases of flowers, to which allusion is made on a preceding
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page, are common about the reefs of the Pacific. They stand on a
cylindrical base, which is enveloped in flowers when alive, and
consist of a network of branches and branchlets, spreading grace-
fully from a centre, covered above with crowded sprigs of tinted
polyps. The vases in the collections of the Expedition, at Washing-
ton, will bear out this description, although but the lifeless coral.

The domes of Astreas are of perfect symmetry, and often grow to
a diameter of ten or twelve feet without a blemish. The ruder
hillocks of Porites are sometimes twenty feet across. Besides these,
we might describe columns, Hercules’ clubs, and various strange
shapes which are like nothing but themselves.

56. Each one of these compound zoophytes commenced from a
single polyp; bud followed bud, and so the germ grew up into the
coral tree or dome. Calculating the number of polyps that are
united in a single Astrea dome, twelve feet in diameter,—each cover-
ing a square half inch,—we find it exceeding one hundred thousand ;
and in a Porites, of the same dimensions, in which the animals are
under a line in breadth, the number exceeds five and a half millions;
there are here, consequently, five and a half millions of mouths and
stomachs to a single zoophyte, contributing together to the growth of
the mass, by eating, and growing, and budding, and connected with
one another by their lateral tissues and an imperfect cellular or lacunal
communication. There is hence every variety, as to number, among
compound zoophytes, down to the simple polyp, which never buds at
all, and has, for its corallum, a simple calicle ;—it may be a tiny
goblet, with a stellate cell, as in the Cyathina—a cylindrical cup, as
in some Dendrophyllias—or a radiated disk, as in the Fungias and
Cyeclolites.

57. To give a more complete survey of the subject, the following
varieties of form are here enumerated.

1. A simple cylindrical or turbinate calicle : Cyathinz, some Caryo-
phyllizz and Cyathophylla.

2. A simple radiated disk : Fungie, Cyclolites.

3. A conical cap, or inverted basin or cup: Polyphylli®, Zoopili,
Halomitre, some Fungie.

4. An upright basin or cup on a short pedicel : some Pavonie and
Manoporz.

5. Solid hemispherical domes : many Astree and Meandrina.
These are sometimes nearly or quite globular. In some Cyatho-
phyllide, these masses consist of separable columns.
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6. Rude hillocks, gibbous or nodular masses : many Porites, Alveo-
por®, and some Astree, Meandrine, Gemmipore, and Manoporze.

7. Plates incrusting dead corals, in some species, sending up rude
branchings: many Manoporz, Millepore, Agariciz.

8. Simple and branched columns and club-shaped masses: many
Porites, Gonioporze. ' .

9. Clustered leaves or folia, which may be erect, as in some Mille-
pore, Pavonie, and Kchinopore; or, spreading from a base, and
rolled round one another, as in certain Gemmiporz, Manoporz, Echi-
nopor; or, clustered into convex or hemispherical clumps by up-
ward and horizontal growth from a centre, as in many Meruline,
Pavonie, Tridacophylliz.

10. Clumps of clustered branches from a common base; a mode of
growth described as cespitose, and often producing very regular hemi-
spherical zoophytes, as in many Musse, Euphylliz, Caulastr®za, Caryo-
phyllie, Porites, and Madrepore. In many species of the last two
genera, the branches often grow together by coalescence.

11. A horizontal network of branches spreading outward and bear-
ing erect branchlets: many Madrepores.

12. A horizontal plate produced by a complete coalescence of hori-
zontal branches, and bearing above short finger-like branchlets: many
Madrepores.

13. The spreading tree, a mode of growth styled arborescent:
many Madreporz, Dendrophylliz, Gorgonide, and Antipathes.

14. The slender twig, either clustered or simple, straight or twisted :
many Gorgonide and Antipathes.

15. Fan-shape, or with the branches spreading in a single plane, a
form styled flabellate : many Gorgonie.

16. Reticulate; produced by a coalescence of branches and branch-
lets into a kind of network : some fan-shaped Gorgoni® and the Aulo-
pora; also, less perfectly in some horizontally-growing Madreporz.

17. Pinnate, where the branchlets proceed regularly from opposite
sides of the branches: some Gorgonid® and Antipathes.

18. Clumps of clustered parallel tubes, united or not at intervals
by transverse plates or processes: Tubipore, Cornularie, Syringo-
porz.

19. Similar to the last, but the tubes embedded below in a loose
calcareous mass : Anthophylla.

These varieties of form are illustrated in the accompanying Atlas.

16
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B. Mopes oF GROWTH.

58. There are several ways in which the mode of growth affects
the forms of zoophytes, depending on the two following considera-
tions :—1. The mode of connexion between the bud and parent;
2. The mode of growth of the parent and its budding polyps.

a. 59. The union between the bud and the parent may be simply
basal : the young starts out from the sides of the parent and forms
finally a prominent branch. Such is the case with the species here

Fig. 24.

i, "4,‘(* Stk 3

Anthophyllum cespitosum,
Caryophyllia arbuscula.

figured. In figure 24, the branches thus formed are all distinct; but
in figure 23, representing an Anthophyllum, the polyps are united
below in a common base, which gradually increases, as the whole
grows upward, and surrounds the lower part of the cells.

60. In other instances, the bud and parent have a lateral connexion
nearly or quite to their summits, as is illustrated in the Astreas,
Porites, and the massive corals generally. When this connexion
extends to the very summit, the polyps appear embedded throughout:
but otherwise they are more or less prominent above the general sur-
face; and when the prominent part of a polyp secretes lime, the
corallum is covered with calicles, as in the Madrepore, Dendro-
phylliz, Oculine, Gemmipor®, and some Astree.* But if no cal-
careous secretions take place in this part, as in the Porites and
Goniopor (§ 46), the cells are immersed, as in the case of immersed
polyps. The Goniopora, and many Porites, when alive and expanded,
have the polyps standing prominent over the whole surface of the

* See the figures 27, 28, 29, 31, and 34, as well as those of these genera in the Atlas.
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zoophyte, arising from the fact that the coral secretions take place
only from the lower parts of the polyps.

It is hence apparent, that by this single difference in growth, the
same mode of budding may produce either massive forms—globular
or ramose—or a branched zoophyte, in which each branchlet is the
growth of a separate polyp. The former mode of growth produces
what may be styled aggregate zoophytes, as is exemplified in figure 23,
and in the various genera just referred to. The latter gives rise to
segregate zoophytes, the polyps being separate from one another,
excepting a basal connexion. The coralla, in the latter case, may be
described as calicularly branched. This subject will be farther illus-
trated when treating of the modes of budding.

b. 61. Germ-polyps differ essentially in their mode of increase,—a
process intimately connected with that of budding. The adult ani-
mal, commencing a zoophyte, sometimes seems to raise itself on the
coral it secretes, and, although but a fraction of an inch in height
itself, gives rise to stems many times its own length. This is the case
with the species represented in figure 24, in which only the tips of
the branches, for a line or less, are alive. The part below dies as
growth proceeds above, and so growth and death go on at equal pace till
the small polyp is finally supported upon a long pedicel of dead coral.
This is styled an acrogenous* mode of increase. In the example
referred to, and many others among coral zoophytes, there is no con-
nexion whatever between the several polyps of the group, except for
a short time after a bud first starts, the process of growth causing
after awhile a complete separation between each bud and its parent.

Other species are incapable of this indefinite upward growth ;
and these consequently scarcely exceed their adult size in height,
above the point from which they start into existence. Yet many
of these give origin to large zoophytes. Instead of increasing upward,
they extend themselves laterally, or widen by growth and budding.
This result may be connected both with lateral and terminal budding,
as shown in figures 27 and 33.

62. The singular process of dying below, while upward increase
goes on, is illustrated by nearly the whole class of coral zoophytes,
and may receive here some farther illustration.

An Astrea dome, twelve feet in diameter, although solid coral
through its interior, is alive for only half or three-fourths of an inch

* From axpov, top, and yswaw, to increase.
b b
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from the surface; so that the live portion, could it be separated,
would form a thin hollow hemisphere. The depth to which life
extends, may, in general, be estimated from the diameter of one of
the polyps; for in the Actinie, as well as the Astreeas and Caryo-
phyllie, the depth (or height) often exceeds but little the diameter,
and very seldom, in any species, three diameters. ]

Even the branching Madrepores are usually lifeless along the axis
of the branches; and in the Porites, whether forming a branch half
an inch in diameter, or a glomerate mass of twenty feet, the polyps
do not extend within, beyond two lines. The interior is dead coral,
the former animal tissues of which have dried up.

The branching or columnar coral zoophytes are not only dead
along the axis, but they become throughout dead at bottom, after
attaining a certain height. The addition of an inch at apex is death
to an inch below. Some Goniopores, which grow in columns, two
feet or more in height, have a head of live polyps—a capital to the
column—of only two or three inches.

Upon this principle of growing and dying, depends the vast power
and geological influence of the coral polyp. But a few lines in
height themselves, they would otherwise be limited in their coral-
making to as many inches at the most, and what is now styled the
coral-garden, would be but a bed of mosses or incrusting lichens.
Like the sphagnous moss of a peat-swamp, coral zoophytes continue
growing at top, with none the less luxuriance, though supported on
several feet of lifeless trunk. Death follows on ¢ @quo pulsat pede”
up the stem of a zoophyte *regumque turres.”

The nature of this dying process seems to be simply this: that
circulation loses its activity below, as growth proceeds above, and,
consequently, the parts dry up in the pores of the corallum. In the
Astreas, this takes place continuously, at the same rate as increase
above, and produces a gradual change of the animal. In some Cya-
thophyllide, the same process goes on interruptedly, as explained
by Ehrenberg. The tissues of the polyp disappear at intervals from
the sides, leaving a row of unoccupied cellules; and the animal
afterwards goes on to increase from its contracted size, without refill-
ing the cellules, which are, therefore, left vacant, though usually
closed above at the time of the retraction. Thus the surface of the
zoophyte becomes covered with encircling ridges, and the corallum
appears to consist of a series of inverted cones inserted one in the
other. There is a gradual transition from species, in which these
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interrupting ridges are prominent and large, to others, where the
surface is smooth. Some traces of them are seen in the recent Mussa
and Euphyllie.*

The transverse dissepiments secreted across the cells of the Pocil-
lopor®, Favosites, and many Cyathophyllide (§ 46), appear to be
connected, as suggested by Ehrenberg, with this process of dying or
removal below. The base of the polyp, or, at least, the central part
of it, is withdrawn at intervals, and after each withdrawal, a new plate
1s secreted by the base of the animal.

It is obvious from the preceding, that the polyp, which is the germ
of a compound zoophyte, loses its identity, and cannot be said, in any
proper sense, to have the long life which is attributed to the full-
grown zoophyte itself; or else, we might have, among the huge
Astreas of the Red Sea, polyps that were cotemporaries with the
builders of the pyramids.

C. CoALESCENCE oF BRANCHES.

63. The forms of zoophytes are farther modified by the frequent
coalescence or growing together of branches. A clump is sometimes
so united in this way, that only the branchlets at the extremities
are entirely free; and occasionally a branching corallum finally be-
comes mnearly solid, a few holes intersecting or riddling the mass,
being the only indications within that it was a ramose species.
When the species ramifies in a plane, the coalescing branchlets some-
times produce a complete network, as in the sea-fan (Gorgonia
flabellum) of the West Indies. The vase Madrepores are other
examples of the same. This coalescence is so complete in some of
the horizontally growing Madrepores (M. palmata and flabellum),
that they form broad solid plates or folia, with perhaps an inch or so
of the coalesced branches, free at the margin of the plate.

In foliaceous zoophytes, the same coalescence may take place. In
certain species, the folia curve around until the edges meet and
grow together, and produce a chimney or tubular form, as in the
Echinopora reflexa. Again, a plate folds upon itself, and the parts
unite, back to back, so that a species, which usually has polyps only
on one surface,—unifacial,—may change its character and resemble
bifacial species, in which polyps open on both sides.

A broken piece of live coral, placed against another of the same
species, will soon grow to it and continue its existence as if unin-

* See plate 6, figure 3b.
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jured. Or, if fixed upon a piece of dead coral-rock, where it will not
be disturbed, it attaches itself, in a short time, at base, to the rock,
and becomes the germ of a future clump or tree.

D. O~ TuE MoDES oF BUDDING AND THEIR CONNEXION WITH THE
MobEs oF GrROWTH.

64. In the preceding pages it has been explained, that budding-
polyps may have either an acrogenous or a prolate mode of increase,
or that the two modes may be combined ; and also that buds may be
either lateral or terminal—in other words, inferior or superior ;—and,
farther, that the new polyps may be united to the parent at base only,
or segregately ; or they may be united by their lateral tissues also,—
that is, aggregately.

The distinction of inferior and superior buds, is of fundamental im-
portance, and may receive separate consideration. The latter charac-
terize the Astrza tribe of zoophytes, and the former, all other species.

I. InreriOR OR LaTERAL BUDDING.

1. Lateral budding, without acrogenous growth, in the polyps.

65. When the bud proceeds from the base of the polyp, and in
lines, the form represented in the following figures* may result. In
the Aulopora, of which figure 25 represents the corallum of a recent

i B
Bt i/
Aulopora filiformis.

species, the polyp sends out a root-like tubular fibre from its base,
which, after creeping along over the supporting rock to a certain
distance, sends up a bud,—a young polyp,—which becomes, after

* See tab. 1, figures 1 and 2, of the Natural History of Zoophytes, by Ellis and
Solander, from which the above figure of the Zoanthus Ellisii is taken.

The Aulopora encrusts dead coral. The corallum is a delicate red tube, with small
round cells at intervals, from which the polyps expanded themselves when alive.
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awhile, an adult, and continues the mode of propagation, until lines
of polyps are formed; and these coalesce at intervals, and form a
network. The creeping-shoot, in many species, continues growing
indefinitely, and sending up buds at intervals, as in fig. 26.

It is plain, that if the buds passing out from the different sides of
the base of each polyp should all coalesce by lateral extension, we
should have an incrusting plate instead of a simple thread network.
And, moreover, when these animals coalesce also by their sides above,
as often takes place, the plate would have a thickness equal to the
height of a polyp. These different varieties are all well illustrated
among the Zoanthide, and the last is exemplified in the Palythoa,
described 1n § 30.

66. The same process is also illustrated in the following figure of a
Gemmipora, in which the budding is lateral from near the base of
the polyps. The buds open at the margin of the growing plate, and
each young animal may be traced within to the preceding, as is
indicated by the lines of the cells on the broken edge forming the

Fig. 27.

front of the figure. Other instances are found in the genus Mano-
pora. Such forms have been called ezplanate or foliaceous.

67. Very different forms result when the buds
are not confined to a single side of the parent, as
in the Gemmipora, just described. In the Ocu-
lin®, they pass out obliquely from different sides;
each one gives out a bud, and that another, and so
on successively, somewhat like the budding of the
Sertularide (§ 16); and the zoophyte, proceeding
from the process, is an erect or ascending stem, as ¢
in the annexed figures of the coralla of two species
of this genus. Each bud is for a time at the apex, >
but it gradually becomes lateral and then gives off o et
another bud from its upper side. Thus bud follows bud, and the
stem slowly lengthens. 1In these corals there is often a distinct spiral
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arrangement of the polyps around the branch, especially apparent at
the apex. The spire, in some species, goes around by the right, and,
in others, by the left; and a single circuit of the spire appears to
contain five polyps, though with some irregularity. In figure 31,
this mode of arrangement is seen in an end view of a branch enlarged.
The calicles are numbered, to show their relative positions, com-
mencing with the apical as number 1. At the same time that the
figures exhibit the spiral order, they also indicate the fact stated, that
there is some irregularity in this arrangement.

2. Lateral budding, with acrogenous growth, in the polyps.

68. When polyps have the upward mode of growth, different forms
result; according as the budding power is general throughout the zoo-
phyte, or belongs only to a limited number of polyps,—the older
individuals losing the power by age.

69. Unlimated symmetrical budding. 1If each polyp, as soon as pro-
duced, buds like the parent, and retains this power indefinitely, or
without limit, the zoophyte will necessarily take on globular or
hemispherical forms; for increase, in such a case, takes place equally
in every direction. There are certain species among the massive
Porites, in which these forms thus result. Yet, owing to a slight
irregularity, or the more rapid developement of buds in some parts
than others, these zoophytes have generally a form irregularly glome-
rate, rather than symmetrically globular.

Globular or hemispherical forms are produced in the same manner
among the segregate, as the massive or aggregate zoophytes. The
Columnari® are examples of species consisting of adnate prisms. In
the Tubipores, the polyps form, by their secretions, parallel tubes,
which, as they grow and give out buds from their sides, necessarily
diverge a little, and a convex or hemispherical form is the result.
The tubes are united at intervals by transverse plates, which are
formed at the budding process, as is apparent from the fact that the
buds proceed from these plates; and the internal cavity may be
traced into them, though very much reduced in size. The process of
budding is similar to that of the Aulopora, except that the polyps
have an acrogenous growth, and bud periodically as they grow up-
ward; and, moreover, the buds, at the time they are given out,
coalesce laterally into a plate, like the Xeni#, instead of forming a
network : after this coalescence, they lengthen upward between the
other polyps, and thus add new tubes to this “organ-pipe” coral-
zoophyte.
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The Caryophyllie* afford still other examples of segregate zoo-
phytes, with convex forms, arising from the budding function being
received equally and retained indefinitely by each polyp. The mul-
tiplication of lateral buds causes the ascending stems to diverge,
and the clump becomes rounded above. Yet the outer portions of the
clump, owing perhaps to their receiving first the waters around, often
extend a little the most rapidly, and the form becomes thus flattened
convex, rather than regularly hemispherical. The spaces between
the branches are quite uniform in the same species, as well as the
length of interval between successive buds from the same branch.

70. A budding cluster. But when with an acrogenous mode of
growth, the polyps, after a certain age, lose the function of budding,
the zoophyte, commencing as a small hemisphere, lengthens upward
into a cylinder, whose diameter is determined by the breadth of the
budding cluster. 'This cluster constitutes the extremity of the stem
or branch, and, as it is constantly forming new buds, the older polyps
of the cluster, at the same rate, are turned out, and joined to the
lateral non-budding polyps of the branch. By this process, the branch
continues to elongate. 'The Porites, Sideroporz, and Pocillopore,
afford examples.

Stems produced from a budding cluster have generally rounded or
flattened summits. Exceptions to this are found in some Seriato-
pore. In these species, the budding cluster is quite small, contain-
ing but six or eight polyps; the three or four alternate push out buds
nearly simultaneously at the very apex, and then the others, another
set beyond these, each set constituting successively the apex, which
1s consequently pointed. In some Gorgonie, also, in which the
budding cluster is very small, the stems are pointed.

71. Budding from an apical or parent-polyp. Instead of a budding
cluster, the Madrepores and Dendrophylliz have a single dudding or
parent-polyp at the apex of each branch, from the sides.of which the
lateral buds are given out.

This is shown in the following figure of a Dendrophyllia. The
terminal polyp is the parent from which all the polyps of the branch
have proceeded.

Each branch of a Madrepora, in the same manner, has its parent-
polyp. In these genera, the branches have a conical or tapering
extremity, while in those which grow and bud from a cluster,

* The Cladocorz of Ehrenberg.
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the branches have no one polyp at apex more prominent than the
others. In the Madrepores, a spiral arrangement of the polyps may
sometimes be distinguished, resulting from some
regularity in the developement of buds, in turn,
from the different sides of a parent-polyp.

72. A periodicity in the budding process is
well illustrated in the jointed corals of the Gor-
gonia family. 'The Meliteas form footz and
tissue secretions, like the true Gorgoniw ; but,
instead of having the former as an axis, within
the others, the two appear to constitute alter-
nating joints. This may be accounted for by
y, supposing the budding to be periodical at the
% apex of the branch, the new buds adding to the
extremity, first, their foot-secretions, and then
their tissue-secretions. )

73. It is obvious that the form and position of
the growing stems must also depend on the sym-
metrical or unsymmetrical production of buds.
The stem will be cylindrical when the buds are
equal and open alike in every direction. If they

. form only in two opposite directions, in a single
Denduephyltiy, series, we have a zoophyte with two-edged
branches, as in some Pterogorgie.* Or if the buds opening in two
directions spread sidewise, instead of forming a simple vertical series,
the zoophyte produced is an erect plate, with polyps opening on the
opposite surfaces, as in some Milleporz.

When the budding is unsymmetrical, the zoophytes formed are
oblique or horizontal. The buds, having an oblique tendency, may
pass off at a different angle on opposite sides, or elongate more rapidly
on one side than the other, or they may be confined to one side alone.

Cylindrical stems, in consequence of this oblique or unsymmetrical
mode of budding, become horizontal, as in many Madrepores; the
buds open equally in every direction, but elongate most rapidly on
one side of the branch in a horizontal direction. By this mode of
increase, the vase Madrepores are produced,t some of which are several
feet in diameter. '

A few remarks may be added upon the mode of branching in these

* The Gorgonia anceps and other species with seriate polyps. 1 See plates 32 and 33.
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corals, before we proceed to consider the peculiarities of growth con-
nected with ferminal budding.

74. There are two modes of branching :—1. By a simple furcation
of the extremity of a branch; and, 2. By the sprouting of a branch
from the side of a stem or branch.

a. Branching by' furcation. Furcation of the summits occurs in
species which grow by means of a parent-cluster of polyps. It gene-
rally proceeds from the accumulation of buds, and the consequent
enlargement of the extremity. The budding of polyps in the midst
of a budding cluster causes a slight divergence between them, in-
asmuch as the budding goes on more rapidly than the elongation of
the branch. The extremity consequently enlarges a little, and,
beginning in this way to exceed the normal breadth of the budding-
cluster, furcation commences. The central polyps at the apex lose
their budding powers after attaining a certain age, and, as the cluster
is thus divided, each part goes on lengthening independently. This
effect may be due to the fact that the zoophyte is able to sustain
only a budding cluster of a certain size; a variation in the amount
of nutriment or other causes affecting the vitality of a species,
appear, however, to vary this size, and many irregularities in the
same specimen may be traced apparently to this cause (§} 84, 85).
It is not possible generally to detect a periodicity in the deve-
lopement of buds causing the furcation. Yet it is apparent in
some Instances in which the stem retains its cylindrical form for a
considerable length, and then rather abruptly enlarges and subdi-
vides. In all instances, there is much uniformity in the frequency of
furcation, or the length of a branch before the process begins. The
forms resulting from this mode of branching are crowded cespitose
clumps, and have rarely the arborescent shapes, common where
branching takes place by lateral shoots.

When the polyps of a parent-cluster rapidly elongate, the cluster
does not enlarge at apex, and such species, therefore, cannot branch
by furcation. The Gorgonie afford illustrations of this.

Other examples of furcation are connected with terminal budding.

b. Branching by lateral shoots. In species which branch by lateral
shoots, the process of branching depends generally upon the capa-
bility of certain polyps, below the summit, to become, after a
certain time, budding polyps. The growing stem of a Madre-
pore would retain unchanged its simple cylindrical form, were it not
possible that some of the polyps below should develope gemmating
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functions. This actually takes place.

ZOOPHYTES.

A polyp from those of the

lateral surface commences to enlarge, and then to bud and lengthen,
till finally a branch is formed, the new budding polyp being the

parent-polyp of the branch.

¢. This change occurs at certain intervals upon the branch, though

Fig. 32.

with considerable irregu-
larity, depending on expo-
sure, position, food, and
other circumstances. The
uniformity is, however, so
general that a particular
mode of branching is cha-
racteristic of each species,
and isreadily distinguished.
In some Madrepores, the
branches are distant and
long, and often between the
large branches, are others,
short and rudimentary, at
nearly regular intervals.
The gemmating powers of
the apical polyp in these
smaller branchlets are soon
exhausted, and only at con-
siderable distances can one
of them continue to bud
and become one of the
larger branches. The late-
ral polyps sometimes as-
sume budding functions
very early, and then the
branchlets are numerous,
and crowded.

d. In certain species, the
gemmating polyps are de-
veloped only on a particu-
lar side of a branch. In
the horizontally growing

Madrepores,* the new budding polyps on the main branches are con-
* See plates 32, 33, and 34.
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fined to the side .which faces obliquely outward and downward ; and
it is by this means that the horizontal growth is carried on.

e. Again, the budding polyps are sometimes confined to two oppo-
site sides of a branch, and pinnate forms result—that is, branches,
with two opposite rows of branchlets, as shown in figure 32, repre-
senting part of a branch of the Gorgonia setosa. In this species,
there are one or two rows of minute polyps on one side of a branch,
and one on the other ; the branch elongates by a succession of buds,
the new buds opening at the very apex. Branchlets—or pinnules,
as they are called—bud from both sides, and from either of the
rows, on the side which has two, but from only one at a time.
There is usually an interval of five or six polyps on each side be-
tween the pinnules, and owing to this they are mostly about one-third
of an inch apart. The buds are sometimes alternately from the two
rows, but often continue in one for some distance, and then change to
the other, or alternate again. Owing to this want of perfect uni-
formity, and sometimes a spiral twist in the stem, the pinnules are
somewhat irregular, or a little zigzag in position. The pinnules
elongate by apical budding to a certain length, without any increase
in diameter ; but they sometimes give out lateral pinnules below, and
thus commence to become branches. In the change of a pinnule to
a branch, one or two from among the lower polyps begin to bud: the
growing pinnule goes on elongating, and shortly, on the other side of
the same, another polyp, or pair of polyps, buds, and originates a second
branchlet; and then, when lengthened at apex a little farther, another
starts on the opposite side, each new budding-point being at a nearly
uniform distance from the apex. In this manner, the lengthening
pinnule becomes a pinnate branch.

J- The positions of branches, as well as their size, are strikingly
alike in different specimens of the same species. The angle which
the polyps make with the axis of the stem, is the angle with which
the new branch begins. This angle varies little in the same species ;
it is sometimes quite small, and the branchlets are then nearly erect
and crowded together; but sixty degrees is the more common angle,
and in some instances it is ninety degrees, or the branch is even
reversed a little. 'The branches, when spreading, usually curve
upward as they elongate themselves, and sometimes become vertical,
an effect which appears to proceed in part from the influence of light;
that is, the propensity of the polyp to grow upward towards the light.
The horizontal Madrepores (plates 32, 33) follow the same principle,
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and every new branchlet, though at first nearly horizontal, scon be-
comes erect. The Madrepora prostrata, plate 83, figure 1, is a good
example of this process, as well as the other corals of the same plate,
and all the vase Madrepores. Were it not that the new budding-polyps
were developed on the outer side of the branches, the zoophyte would
at once lose its horizontal position. The branchlets in these species,
after becoming erect, are symmetrical in their mode of growth. The
formation of parent-polyps, on the outer side of the main branches, is
favoured by the more perfect exposure to the fresh ocean waters than
is enjoyed in any other part of the zoophyte. -

This mode of branching produces generally arborescent forms, and
is mostly confined to species budding from a parent-polyp. Yet the
Gorgoni®, Seriatopore, and Porites, afford examples of the same
result, from parent-clusters. The wart-like prominences over the
surface of a Pocillopora, may be produced by an analogous process.
As the budding-cluster of the apex enlarges by growth, and the older
polyps join those of the lateral surface, small clusters of two or
three in each, at nearly regular intervals, retain the budding power,
until these prominences have a certain length, usually not exceeding
two lines.

Budding of a branch.

75. Besides the budding of a single polyp, there are some species
which form a group at a single budding process. This fact is pointed
out by Milne Edwards, in his description of an Alecyonium.* A knob
or protuberance swells out from the surface, which, on dissection, is
found to be penetrated by tubes branching and subdividing towards
the surface, and all proceeding from a common trunk, or a collection
of trunks, which branch from one or more, as the case may be, of the
old polyps. The young polyps were distinguishable at the extremi-
ties of the tubes before they made their appearance externally ; and
finally a cluster of animals was developed, and a new branch added
to the zoophyte. This process appears to be confined to this division
of the Actinoidea.

II. Svrerior or TerMiNaL Bupbine.

76. While in lateral budding, increase, in the prolate growth of a
zoophyte, takes place from the extension of the lower part of the
polyps, in terminal budding it proceeds from the extension of the
summits. This process of widening in the budding-polyps may be
confined to the parts exterior to the disk and visceral cavity below, or

* Ann. des Sci. Nat., 2d Ser., iv. (1835.)
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the disk and cavity may continuously enlarge; in the latter case, the
buds open in the disks, the process of budding being the cause of
their enlargement.

b. The following figure of a foliaceous Echinopora illustrates the
process where the growth is a simple marginal prolongation not ex-
tending to the disks.

Echinopora.

By the prolate mode of growth, the polyps gradually extend out-
ward, and new buds open, from time to time, a short distance from
the edge, and have no connexion at base with the preceding polyps.
The corals of these species have the upper surface striated, indicating
the presence of visceral lamelle within the extending part, from
which buds may proceed. The contrast between this and the Gem-
mipora (§ 66), in each of the above particulars, is made apparent by
a simple comparison of the figures; for in the latter, the buds, besides
opening at the very margin, may be traced within to a preceding
polyp, from which each is a lateral shoot: and, moreover, the surface
is'not striated.

¢. The above Echinopora, and other foliaceous corals among the
Astreide, are examples of prolate growth without the acrogenous.
But the massive Astreas are produced by the united action of these
two modes of growth, and their hemispherical
forms result from the perfect regularity and
symmetry in the process of budding.

d. Several species of Astrzas afford examples
of the mode of gemmation, illustrated in the <@
Echinopora, among which is the Astrea argus. %
While the margin of the hemisphere is extend-
ing by the multiplication of buds, precisely
similar to that above, the whole surface is also gra- 0
dually enlarging by a widening of the intervals S aige,
between the polyp-disks. But this widening is kept within limits by
the appearance of new buds in these intervals when they begin to exceed
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a certain breadth. In the annexed figure, a small cell between four
polyps belonged to a young polyp, which was one of these new buds.
The young continue enlarging, till the adult size is attained, and then
the intervals going on to increase, other buds open. The elevated
lines, which striate radiately the spaces between the cells or stars,
indicate what we have before stated, that the visceral lamelle are
prolonged beyond the visceral cavity, through the interstitial spaces
between adjoining polyps; and it is possible that the new bud pro-
ceeds from one of these lamelle, though appearing at the middle of
the interstitial space.

77. When the prolate growth is attended by a widening of the
disks, the buds, as stated, open in the widening disk. In the Mean-
drine zoophytes (plate 8, fig. 1, and plate 14), bud follows bud, and
the widening continues, until the disk, instead of being circular, as in
the Astrea argus, or in the germ-polyp with which the Meandrina
commenced, has at last a long linear form, often very flexuous, and
contains a large number of polyp mouths; and, bereath, as many °
polyp stomachs, all communicating apparently with the same vis-
ceral cavity, or connected with one another by a system of large
interlamellar spaces. In the Meruline, we have foliaceous corals
illustrating well this mode of growth ; and they are the analogues, in
this division of the Astrzide, of the Echinopores, among the pre-
ceding. The lines of polyp mouths continue extending outward,
separated by narrow lamellate ridges, and the new buds open near
the margin of the folium, on the surface of the extending disks
(plate 15). :

b. The length of these meandering disks, and their flexuous furca-
tions, seem sometimes to be indefinite. Yet in other species they
have their limits. After elongating for a while, a ridge forms across,
and a subdivision is produced. The proper Astreeas, with prolate
disks, differ from the Meandrinas in this subdivision taking place
after the opening of each new mouth in the disk, in consequence of
which, the form may become a little oblong, but is soon restored to
a circular shape again. This is illustrated in the following figures,
which show the progress of external changes.

The simple disk becomes oblong (fig. 36), and a new mouth opens. A
subdivision commences (fig. 37) as growth goes on, and finally the
disk entirely subdivides (fig. 38), and each part is surrounded by its own
circle of tentacles. This division appears to commence whenever the
number of lamelle—which is constantly increasing—has reached the
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limits that belongs to the adult animals. In the corallum, it may
be seen to begin by the union of two opposite calcareous lamelle,
and the gradual formation of other lamellw, each side of the united
pair, in completion of the circle in each cell.

Fig. 35. Fig. 36.
o e o
’,,\'é Sond g

This process resembles somewhat the spontaneous fission of the
monad, and is compared to it by Ehrenberg. From the illustrations
given, it appears to be altogether analogous to budding exterior
to the disks, and differs only in the position of the point from
which budding commences. This subdivision, though sometimes
apparently central, yet often separates only a small portion of the
parent; and, instead of being a fission of an individual, it results by
a slow divergent growth of the parent and bud. In the Meandrinz,
Meruline, and others, the disk-buds open successively in long series,
without any proper subdivision of the polyps. Moreover, the Astrea
stellulata, A. stelligera, and A. intersepta, bud exterior to the disks, and
sometimes also within the disks. The Meruline occasionally exhibit
a few cells very similar to those of the Kchinoporw, thus bringing
together these two divisions in the Astrea family.

¢. In the Monticulari®, the elongating lines of disks are united by
cross-lines, so that the whole surface appears like a single reticulate
disk, with numerous polyp-mouths distributed over it, and having
small scattered conical prominences, around which the tentacles are
clustered. These species are thus closely related to the Meandrine,
and the prominences are the remains of the ridges (plate 13, fig. 13).

78. Relation of the Fungide to the Astreide. In the Astreide, the
lamelle of the cells, which striate the interstices in massive species,
are generally interrupted half-way between adjoining cells, as in fig.
34: in other words, each polyp has its limits distinctly marked in the
corallum. But in the Fungide, which are closely allied species,
there are no cells, and the lamelle are continuous from centre to
centre. We are aided in understanding the relation of the two
families, by observing that in some Meandrine species, there are
along the bottom of the trench, one to three narrow lamelle, running
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uminterruptedly from one polyp-centre to another. If the polyp-disks,
therefore, should be coalescent in a plane in all directions, instead of
in simple meandering lines, there would be no proper interstices
between the polyps, and no cells, and the lamelle would be con-
tinuous in every direction, from one centre to another. It hence
appears, that the peculiarities of the Fungide consist in the absence
of all interstices between the stars, and a uniform continuation of a
single compound disk-surface over the whole. The process of budding,
therefore, although seemingly like that of the Echinoporz, is actually
identical with that of the Meruline, in which buds open in the extend-
ing disks. The compound free Fungide, the Agaricie, the Pavone,
are equally good examples of the characters here explained. In the
Polyphyllie, the union of adjacent polyps is so close, that there is
not even a separate series of tentacles to each polyp-mouth, and this
character separates these species from the allied Herpetolithi.

79. Modes of branching. In species of Astreid®, which form cali-
cularly-branched coralla, the disks widen and subdivision takes place
as in the Astrea above explained, except that the subdivision con-
tinues in progress until the two polyps are
distinct at base, and each forms a separate
branch. The annexed figure represents the
/M whole process. On one branch, two polyp-
mouths already exist in the enlarged disk,
and at the extremity of the other, furcation
has commenced ; the furcation seen below,
is an example of the subdivision completed.
The difference between separation by this
divergent growth, and the spontaneous fission
of a monad, is obvious. The Musse, Eu-
phyllize, Caulastre®, grow, and bud, and
branch, in this manner; and the process goes
on so regularly that the zoophytes are usually
perfect hemispheres; the size of the branches,
their length before furcation, and the intervals
between them, being very uniform in the same
species. '

This mode of branching by furcation is analogous in many respects
to that which proceeds from the growth of a budding-cluster.

b. Branches also form by a successive accumulation of buds, nearly
as in the Oculine. The foliaceous species result from prolate growth,
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new series of polyps developing successively near the margin: the
same foliaceous corals often form elongating processes or stems. One
or more polyps at a point in a folium begin to bud and grow prolately
upward; and bud follows bud, until the protuberance becomes a branch.
This may be seen in some foliaceous Merulin®,* and the ramose
species are other examples of the same.

¢. These ramose species branch, either by furcation or by lateral
shoots. The latter process does not differ from that just described.
In the former, the polyps at apex commence simultaneously two or
more lines of buds, which lengthen out in the cumulate manner
elucidated. This same principle is illustrated in many Meandrine
corals. The lines of polyps, as above stated, result from a succes-
sion of buds in a single series. These lines frequently furcate or
give out lateral branches; the polyp, at the extremity of a line, by
originating side-buds, each commencing a separate series, produces
thus the furcation. The margin of almost any Meandrina, or of the
folium of a Merulina, affords examples of this. The process is con-
nected with the increasing breadth of the margin, like the marginal
growth and budding of an Astra.

In the foliate corals, the folia are constantly subdividing or be-
coming lobed, on the principle explained in the latter part of § 74 a.t

80. Relation of the Astreide to the recent Caryophylhde. The
distinction in the mode of budding, and the prominent peculiarities
of their coralla, as laid down (§ 48), seem to draw a wide line of
division between the Astreide and Caryophyllide. Yet, as in other
departments of nature, there are in fact no such lines; gradual transi-
tions, much to the annoyance of the systematist, link the whole
together. By observing the transitions, we may distinguish more
definitely where the distinctions actually lie. The Astreas, which
commence this transition, instead of budding from near the centre of
the parent, or its summit disk, give out buds exterior to the same, as
in the A. argus. The polyps differ commonly from those of other
Astreas, in being more prominent above the general surface, and the
aggregated individuals are not coalescent so nearly to their summits.
The interstices are lamello-striate as before, though hardly as promi-
nently so. Following down the transition, we find certain species
(A. microphthalma and A. ocellina) in which the polyps stand their
diameter in height above the general surface. The union of the

* Plate 15, figure 1. T See the remarks under the genus Pavonia.



80 ZOOPHYTES.

polyps in these is much less near the summits than in the A. argus;
and budding, therefore, from the extending margin, approaches infe-
rior budding in position and in character. Moreover, the stri of the
surface, which are prominent lamellee in the dichastic Astreas (in
which the lateral union is most complete), become almost obsolete in
these species ; and they have, therefore, very nearly the characters of
the Oculine among the Caryophyllidee. 'The Echinopores are other
examples of prominent polyps, and obsolescent strizz to the coralla.
The transition is thus so gradual that scarcely a line of demarcation
can be laid down: and, in the A. ocellina, although the buds open
near the extending margin on the upper surface, as in the Astreas
and Echinopore, the cell has generally a porous connexion internally
with a preceding one.

Yet, in separating the A. argus and allied species from the Astreas,
and placing them with the Caryophyllizz and Gemmiporz, as proposed
by Ehrenberg, we should overlook the prominent affinities of the ani-
mals themselves as well as of their coralla; and even also the true
relations indicated by the mode of budding.

In view of the above, it appears that the Caryophyllide ought to
have prominent polyps, which is almost invariably the case; this is
shown by their prominent calicles, exceptin certain species (Astroites),
in which only the dases of the polyps secrete lime.

81. Among the Cyathophyllide, there is exemplified a mode of
terminal budding, which should properly be classed with lateral
budding, as it is not connected with a prolate growth of the upper
part of the polyp, and the buds proceed actually from the lower part
of the animal, although opening upward. It is illustrated in the
following outline figures, made as long ago as 1749, by Fougt.*

Fig. 41,

Although old, they illustrate sufficiently well the mode of budding to
which we refer. In figure 40, each succeeding polyp seems to come
from the centre or mouth of the one below, the parent yielding its

* Linn. Ameen. Acad., i., tab. i.
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existence at the developement of the young, which thus starts from it.
In figure 33, three polyps proceed together from the centre of the
parent; and, in 34, the new polyps sprout just exterior to the centre.

Nothing in the history of corals seems more remarkable than this
strange mode of reproduction. Yet the fact, that the Tubulari® and
some Sertularide, drop their flowers, and renew them at intervals, as
explained in § 18, appears to be quite analogous. In these Cyathophyl-
lidw, the parent, at the budding period, appears to lose its tentacles
and disk, as in the Tubulari®, which may disappear by the with-
drawal of nutriment, needed for the new developements in progress;
life remains only about the centre, and from this part, the germ rises
and the young is produced, the parent surrendering its existence at the
birth of its successor, or soon afterward. In the second of the above
figures, three young proceed from the ashes of the parent, instead of one.
The third figure shows that many germs may exist and grow out from
different parts of the summit in the same course of changes. This
process is closely related to the interrupted mode of increase ex-
plained in § 62.

82. From the preceding discussions, we perceive that glomerate,
foliaceous, and ramose forms may occur under each mode of budding
and growth. Yet glomerate zoophytes are most common among the
Astreacea, and here alone they assume hemispherical or globular
shapes of perfect symmetry; branching and foliaceous species are
few in number in this tribe, and are distinguished by having the
buds open a little below the apex, as well as by their lamello-striate
surface. The Madreporacea and Caryophyllacea present occasional
glomerate forms, usually of rude shape ; but generally they are ramose,
and often foliaceous. The branches are not lamello-striate, and the
buds open at the extreme apex or margin. The Alcyonaria may pro-
duce branching coralla through their foot-secretions, and occasional
segregate forms, like the Tubipores; but none are yet known which
are properly massive.

Both massive, foliate, and ramose species often belong to the same
genus, and in some instances, as before stated, a coral is thin foliaceous
in one part, and glomerate in another, or covered with rudimentary
branches.

In conclusion, the principal distinctions, as to modes of growth
among zoophytes, are as follows :

1. Acrogenous, when polyps grow upward indefinitely, death taking
place at a corresponding rate below; and the reverse, non-acrogenous.
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2. Aggregate, when the polyps of a compound zoophyte are umted
to one another by their sides.

3. Segregate, when the buds are separate from the parent, except
at base, each forming a distinct shoot or branch.

Aggregate corals are covered with calicles when the polyps secrete
lime to their summits, but are united to one another laterally only by
the lower part of the body.

In aggregate zoophytes, without acrogenous growth in the polyps,
when () budding takes place in a single extending plane, more or less
oblique, explanate forms are produced, as in the Gemmipora and
Echinopora, the former by ¢nferior, the latter by superior budding ;
(6) when budding takes place upward, in an ascending cumulate
series, more or less cylindrical stems are formed, as in the Oculing,
branching KEchinopores, and also the branch-like processes on the
Merulinz. vl

In aggregate zoophytes, with acrogenous growth in the polyps, when
(¢) budding is not limited to certain polyps, nor lost by age, glomerate
forms are produced, often regularly hemispherical or globular;—(d)
when the polyps, after a certain age, lose the function of budding, and
consequently this budding power is limited to a number of the younger
polyps,—a budding-cluster,—ascending stems are formed, as in the
cumulate process;—(¢) when the function of budding is limited to a
particular polyp (parent-polyp), similar ascending stems are formed.

Branching takes place by furcation (f), through the gradual accu-
mulation of buds from a parent-cluster, which widens the cluster
beyond its normal limits ;—or (g), through a periodical developement
of buds in a parent-cluster at apex, widening in the same manner the
extremity, and, for the same reason, leading to a subdivision ;—or (A),
where there is no proper parent-cluster, as is exemplified in the
camulate process, by a periodical budding at apex, each bud giving
origin to a separate branch. The two last, are but varieties of the
same process, and the first is closely allied to the second.

Branching takes place by lateral shoots (z), when a polyp on the
side of a branch receives budding functions and becomes a parent-
polyp ;—or (%), when a cluster of polyps, on the side of a branch or
stem, become gemmatmg :

In segregate species, without acrogenous growth, when (/) the
buds proceed as shoots from the base of the polyps, the zoophyte
forms single lines of individuals, which, by coalescence, often become
reticulated, as in the Aulopora;—or, with acrogemous growth (m),
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the polyp forms an ascending stem, either cylindrical or turbinate.
Branching takes place (n) either by lateral shoots, as in the Caryo-
phyllie, or (o) by subdivision or furcation at apex, as in the Musse,
Euphylliee, &ec.; and the coralla of these species are, in both in-
stances, styled caliculato-ramose. 'When (p) the branches are laterally
in contact, as in the Columnarie, or are united transversely at inter-
vals, as in the Tubipores, fasciculate forms result.

83. We thus perceive the principal steps by which corals take on
their specific forms, and see reason for the fact that these forms are con-
stant in the same species. The many varied shapes of zoophytes,—the
tree, the shrub, the clustered leaves, globes and hemispheres, clubs,
twigs, and coral network,—require for their explanation only the few
principles here adduced. The germ-polyp, growing upward and
budding as it grows, gives rise to the various branching and nodular
zoophytes, while by growth laterally, the ezplanate or oblique foliated
species originate.” In the upward mode of growth, when all the
polyps bud equally, globes and hemispheres are produced ; but if the
gemmating power is retained only by the recent polyps, the zoophyte
lengthens into stems and cylinders. When, in this last process,
budding takes place symmetrically, the zoophyte is erect; if unsym-
metrical, it is oblique or horizontal ; and the zoophyte, when erect, is
cylindrical or a flattened plate, according as buds form alike on all
sides of a centre, or open in two opposite directions. In some acro-
genous species, there is a terminal polyp,—parent-polyp,—from which
the buds proceed; in others, a terminal cluster of polyps. The former,
ramify by lateral shoots, common polyps changing to parent-polyps,
and thus becoming the germs of branches, which take their direction
from the position of the budding-polyp; the latfer, branch generally
by furcation at summit, the size of the terminal cluster determining
the diameter of the branch, and indirectly occasioning the furcation. |

In other species still, each polyp gives out its single polyp in suc-
cession, and the continued accumulation produces the rising stem,
which ramifies either by the processes just mentioned, or from buds
at apex, forming periodically and becoming the germs of branches.

There is much to surprise and interest us in tracing out the simple
causes of results so remarkable. The small polyp, incapable even of
extending its arms without a drop of water to inject them, is enabled,
by means of a simple secretion 'in its texture, in connexion with the
process of budding, to rise from the rock and spread wide its branches,
or erect, with solid masonry, the coral domes, in defiance of the waves
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that break over them. The microscopic germ of a Gorgonia developes
a polyp barely visible to the naked eye, which has the power of pro-
ducing a secretion from its base. The polyp buds, and finally the
growing shrub is covered with branches and branchlets, many a
mere thread in thickness, which stand and wave unhurt in the
agitated waters. The same secretions fix it to its support, and so
strongly, that even the rock comes away before the zoophyte will
break from its attachment. Tens of thousands of polyps cover the
branches, like so many flowers, spreading their tinted petals in the
genial sunshine, and quiet seas, but withdrawing when the clouds
betoken a storm.

¢« Excelsior” is the grave motto of the zoophyte. Ever upward,
they continue growing and elongating, although death is at work
below, with as rapid progress. A beautiful provision protects the
branching coral-tree—often the work of ages—from being destroyed
by the dissolving waters, when exposed, on the death and removal of
the polyps. Certain minute incrusting corals—the Bryozoa and Ser-
tularide, together with Nullipores—make the surface their resting-
place, as soon as it is laid bare, and go on spreading and covering the
dead trunk, and so prevent the wearing action of the sea. The
Madrepore may thus continue to enlarge beyond its adult size; the
Caryophyllia may multiply almost endlessly its cylindrical branch-
ings, although the living animal but tips the extremities of each; for
protection is given at once, when needed, and the polyps die, only to
leave the surface to other forms of life, more varied and no less strange.

Finally, the coral becomes subservient to a still higher purpose
than the support of polyps and nullipores. The debris, produced
by the waves over a reef, settles into the many crevices among the
dead trunks, and fills up the intervals, often large, between the scat-
tered coral-patches; and, by this combined action of living growth
and detritus accumulations, a solid rocky basement is formed, and
kept in constant increase. In this way the coral-reef gradually nears
the surface, and finally becomes the foundation of one of the fairest of

¢« The sea-girt isles,
That, like to rich and various gems, inlay
The unadorned bosom of the deep,”

the coral polyps now yielding place to the flowers and groves of the
land, which fulfil their end in promoting the comfort and happiness
of man.



CHAPTER V.

THEORY OF ZOOPHYTIC GROWTH AND REPRODUCTION,
AND OF ORGANIC DEVELOPEMENT IN GENERAL.

In the preceding pages, we have dwelt upon the structure of the
simple polyp, and traced out the principal steps in its germinating
and gemmating processes, to the production of the various compound
forms of life, which this class of animals presents. We propose to
inquire into some of the relations which the several individuals in a
compound mass, sustain to one another, and to illustrate the structure
of these animals, and the nature of the organic forces within them.

The process of budding opens to us an illustration of the laws or
principles of growth and reproduction, in actual and visible progress,
and requires, therefore, our first consideration in these investigations;
and since vegetation affords us parallel facts, there will be occasion
in these discussions, to recur often, and at length, to the vegetable
kingdom, and not so much to exhibit merely the relations of plants
to zoophytes, as to elucidate, by means of the facts which both pre-
sent, the general laws of organic developement. -

84. The reader has already perceived the relation between the posi-
tion of buds and the form of the zoophyte, and that in connexion with
the mode of growth, they determine its character even to the size and
direction of each branch, and the number and length of the branch-
ings. The facts have shown, moreover, that there is a simple law
governing the formation of buds, and a system in their developement.
In the Madrepores, which bud from a parent-polyp,—the apical one
of each branch,—new branchlets form at certain intervals; of the
hundreds of polyps, on the lateral surface of the branches, only here
and there one at nearly regular intervals, becomes capable of budding,
and so gives origin to a branchlet : and of the budding-polyps, which
are thus developed, the most of their branchlets are often short;
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gemmation soon ceasing, except in certain shoots, at still longer inter-
vals, which continue growing and lengthen out into large branches.
This principle admits of some irregularity, arising from an unequal
amount of nourishment, or a difference of exposure, but in general
there is a remarkable uniformity. And it is due to this fact, that
species have their specific characters displayed in their modes of
branching; that some species spread widely, with long even branches,
and others, with numerous crowded ramifications; and, moreover, the
individuals of a species are alike in their general forms.

This principle determines the distance of a lateral polyp from the
apex of a branch, before it can commence to bud, as well as the dis-
tance separating branches. The Gorgonia setosa, the subject of our
illustrations, in § 74, is a beautiful exemplification of this subject, and
well merits farther remark. In this species, the lateral polyps rarely
bud and form branchlets nearer than six to nine inches from the
apex,—eight inches is the average distance,—and, as there are about
eighty polyps on the lateral surface to an inch in length, it follows,
that generally more than six hundred polyps are situated above the
first branchlet. And, moreover, as the branchlets are about a third
of an inch apart on each side, polyps enough are added, by budding,
to lengthen the apex correspondingly before another side-polyp buds,
and another branchlet starts.

What is here indicated, but that the process of budding exerts an
inductive influence for some distance from the centre of action,—that
there is a concentration of nutriment and of forces required, measured
by the interval between the budding centres? In the Gorgonia, just
alluded to, some hundreds of polyps are thus, in one sense, tributary to
the budding polyps at the extremity ; for, until the budding apex has
grown beyond to a certain distance, one of the side-polyps, though
ready to bud, cannot summon gemmating force enough to develope
buds; but when the former is so far removed, that the required
nutriment and vital force are supplied, then the excess, which goes
on increasing, concentrates upon one of the side-polyps below. The
lateral polyp, which becomes a new centre of gemmation, is a
certain distance above the preceding branchlet, owing to the fact,
that this branchlet exerts its influence for a short distance around
itself, though already considerably elongated. The same principle is
illustrated even in the irregularities or apparent exceptions. When
side branches form low on the stem, the intervals are often much
larger than above stated, owing to the less amount of nutriment
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which these half-covered polyps receive; while at the extremity, in
the purer waters, with a large supply of nutriment and more active
vitality, the intervals are short.

This principle is not limited to zoophytes: there is evidence that
it prevails throughout the animal kingdom ; and most decidedly and
beautifully is it exlibited in the vegetable kingdom.

85. In the vegetable kingdom, we have, in general, compound
individuals, analogous to those among zoophytes. The plant com-
mences with a single bud—a simple individual rises from the ground,
the germ of the tree which is in time developed. This parent-
individual enlarges and lengthens, and, after a while, buds shoot out
from its sides, which become new lateral individuals. Some of these
lateral buds, as the stem lengthens, begin themselves to bud and
form branchlets, and, at still longer intervals, now and then one con-
tinues budding and growing, till a large branch is formed. There is
thus a perfect parallelism with the mode of growth in the zoophyte ;
the same law, with regard to #nterval, holds, and the same general
principle with reference to a gemmating influence. 'The terminal bud
is analogous to the apical polyp, and the lateral buds to the lateral
polyps; moreover, the branchlets and branches are formed by the
continued gemmation of certain of the lateral buds, the particular
bud, which becomes a parent-individual, depending, in each case, on
its distance from other parent-individuals; for, only within such
certain distances, is sufficient vital force and nutriment concentrated
on any centre or budding point.*

The distinction in plants of budding and ova-bearing individuals,
should be here remembered, as it leads us to still closer analogies
between plants and zoophytes. The former produce leaves, and
lengthen out the extremity of the branch, as the summit polyp of the
growing Madrepore or Oculina. The latter take the form of a flower,
and develope ovules or seeds.

It is altogether probable that buds alone proceed from the bud-
ding polyps at the extremity of a branch in zoophytes. It is defi-
nitely stated, by Milne Edwards, with regard to an Alcyonium
() 54), that the side of a” polyp, which gave out buds, produced no
ovules; and, as all sides of an apical or parent-polyp in a Madrepore

* The other modes of branching among zoophytes are illustrated among plants ; but
it is sufficient for our present purpose to refer partieularly to the above. Braneching, by
periodical budding at apex (§ 82, %), is exemplified in some species, and the same prin-
ciple, depending on intervals, holds, as has been explained.
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bud alike, though successively, there are certainly strong reasons for
admitting the above supposition. In the Sertularia tribe of zoophytes,
the analogy is perfect; for, it is well known that buds and ovules are
never simultaneously produced by an individual polyp. Budding
lengthens the branches, and vesicles of ovules proceed like a cluster
of flowers from the side of some polyp on the branch, that long
before had ceased to bud.

86. We may glance here at a few interesting relations between the
structure of a_flower and of an Actinia, which, although not essential
to the subject before us, may suggest some deductions in illustration
of each. The flower or plant individual, has, in general, its radiate
series of sepals and petals,—one or both,—for the elaboration of the
parts within: so has the polyp its star or coronet of tentacles, which
often contribute to the aeration of the nutrient fluids. The flower
contains, in other internal series, stamens and pistils (spermatic and
ovarian organs), concentric with the sepals and petals: the Actinoid
polyp includes within, corresponding series of organs around the
centre, part of which are ovarian, and part spermatic, and these organs
have some relation in number to the number of tentacles. The
clusters of ovules, which form from the ovarian lamell®, have, there-
fore a very similar situation in the polyp to the ovules or seeds of a
common flower; the circular series of ovarian lamelle corresponding
to the circular series of carpels or the placenta within, and the ovules
they form to the seed produced within the carpels. The coincidences
are as near as are consistent with the different modes of nutrition in
the two kingdoms of nature, and they may be received as sufficient
evidence, if such were needed, that the flower is a simple plant-
individual.

Between the budding individuals in plants and the budding Acti-
noid polyp, there seems to be a less perfect resemblance; for the
budding polyps in these zoophytes are similar to the oviparous polyps
in external form and in the number and character of their tentacles.
Yet, as it has been shown by physiologists, that the green leaves of
the leaf-bud and the petals of the flower, are nearly identical organs
in origin and structure,—the latter being only a variety of the former,
—the discrepancy is more apparent than real. The parts of a
flower, though seemingly in circles, have a spiral arrangement, as
well as the leaves of the leaf-bud ; and the difference in general form
arises from the fact that the leaf-spire is long drawn out, owing to the
continued and rapid elongation of the bud, while in the flower, the
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spires are extremely short, great concentration being required for the
new developements which are to take place. The spiral arrange-
ment, observed in the vegetable kingdom, has not been detected in
the tentacles of an Actinia. Yet as this arrangement is due merely
to developements taking place successively from the different sides or
reproductive points of an individual, in regular order, it is altogether
probable that something similar to it may yet be made out. Repro-
duction is an exhausting process, and on this account it does not take
place twice successively from the same side.*

In the developement of polyps in the Oculina, a spiral arrangement
is apparent (§ 67); but, as the number of budding points in these
polyps is twenty-four, and only five in very many plants, as great a
regularity cannot be expected in the former as in the latter; for the
intervals between the budding points are so small, that slight causes,
especlally a freer exposure to the external waters from being less
crowded by the polyps in one part than another, will affect the posi-
tion of the point from which the next bud proceeds.t

* Since this work was put to press, the author has found that Agassiz describes the
plates of the Echini, as developed in a spiral order. See Agassiz on the Echinoderinata.

1 From the above analogies, it would seem that the gemmating individuals in plants,
as well as the oviparous, consist of several leaves combined, and, therefore, that we can-
not properly speak of each leaf as a complete individual in itself. Yet the conclusions
we would deduce, follow equally well whichever view be adopted. A few other analdyies
between the plant and zoophyte may be noticed here, on account of their bearing upon
the point just discussed.

The developement of flowers exhausts the energies of a plant, sometimes so far as
to lead to immediate decline and death. There is a species of palm, which flowers, and
soon after dies.® The Century Plant is another remarkable example.®> Have we not an
analogous fact in the strange mode of reproduction in certain Cyathophyllide, represented
in the figures, to § 81?7 The parent, in this case, surrenders its existence soon after the
developement of a young bud, which, when completed, actually stands upon the dead
remains of its progenitor, preparing to make the same self-sacrifice. A still more per-
fect analogy to this process is found in the growth of the Colchicum and some allied
plants, in which the root of one year dies as it developes the bud of the next. And the
general process of growing and dying, in corresponding progress (§ 62), has frequent
illustrations in the vegetable kingdom ; for instances of which, we may refer to the
Botanical Text-book, by Dr. A. Gray,® or other Treatises on Vegetable Physiology. In

* The Corypha or Talipot tree. Gray’s Botanical Text-book, 2d edit.,, New York, 1845, p. 165.

b Tbid., p. 168. ¢

¢ See Botanical Text-book, p. 63, § 86. * The Solomon’s Scal and Diphylleia offer simple illustrations.
They make an annual growth by the developement of a bud, which, rising into the air, forms the flower-
ing stalk of the season; this falls away in autumn, leaving a broad sear, and meanwhile a new bud is

23
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87. We pursue the subject by looking more minutely into the
elements engaged in the process of budding, to ascertain how the
principles drawn from the visible bud or polyp bear upon the internal
structure of the same. Plants afford us examples that illustrate the
facts in both kingdoms of nature. Growth, in its simplest condition
in plants, takes place by the budding of minute cellules, each in suc-
cession from a preceding; and although vascular tissue and woody
fibre are added to the higher species, to give strength, yet, in all

the interrupted surface of other Cyathophyllidee (§ 62), a similar effect appears to be
indicated, but dependent probably upon the developement of ovules rather than buds,
(and the preceding case may possibly be the same), the narrowing of the polyp being
consequent, as Ehrenberg suggests, on reproduction. This exhaustion is a well-known
fact in the animal kingdom ; the peculiarity in the case in question, is only in the mode
of exhibiting it, and the extent to which it is carried. There is an analogy in the polyps
of certain zoophytes, dropping off and reappearing at intervals (§ 18), to the fall of the
flowers and leaves of a plant. Moreover, some species (Sertularidee) lose, from age,
their lower branches like vegetation, the trunk or stem, as in the vegetable kingdom, still
remaining alive. Buds often spring from a wound in a plant in greater numbers than
elsewhere ; and the Hydra affords an example of the same fact among polyps.

The growth of palms has some resemblance to increase, among zoophytes, from a
terminal cluster; while budding from a parent-polyp, and the consequent lateral branch-
ing, produces forms more like those of our common trees. In the former, the buds pro-
ceed from the summit alone, and produce a lengthening cylinder, whose size depends on
the size of the cluster ; and, as the polyps lose the power of budding, they are turned
out from the summit cluster to join those of the lateral surface, just like the bases of the
falling leaves in the palm. This mode of increase, is still more like that in the Lyco-
podium ; for, in this genus, there is no internal growth, as there is in the palms: it is
simply acrogenous, like the elongating coral stem.

The explanate corals appear to be represented in the inerusting or foliaceous lichen,
and the massive hemispheres and globes in the globular Cacti; and not only in external
form, but in actual constitution, for the Cactus consists of an aggregation of plant-indi-
viduals, as the Astreea is composed of individual polyps united.

Farther, we state that the modes of reproduction are as varied in the zoophyte as in
the plant. As we may obtain a perfect plant from a section, which includes, with a
leaf, its budding axil, so we may cut up a polyp, and, almost to the same extent, form
perfect individuals from sections: and, as the leaf will sometimes grow without the axil,
so in the rare instance of the Hydra, the tentacle alone is said to develope a complete
individual.

Moreover, the mode of aeration, in many species, by the general surface, instead of
by special organs, affords another striking analogy to the vegetable kingdom.

produced at apex, to form the stalk of tho next season, and so on. 1In this manner, the rhizoma slowly
moves onward, from year to year, the scars marking the annual growth, and the more ancient portions
gradually decaying, as new parts are formed at the other extremity.”
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instances, the budding leaf-bud or flower proceeds from some one or
more of these cellules, which develope new powers of secretion
within themselves. These gemmating cellules go on developing
new cellules in lines, which frequently subdivide, until, in connexion
with the other attending conditions of growth, the bud forms and
developes, and the branch commences.

88. The principal steps in the process, are exemplified in the
annexed figures. Figure 43, is a branch of
the natural size, of one of the coralline Alge,
taken from a clump, an inch and a half
high, and three or four inches through.*
The lower part is covered with minute dots
about 1iz of an inch in diameter, which are
magnified in figure 44. Figure 45 represents
one of the longitudinal vessels of the inte-
rior, magnified one hundred and fifty diame-
ters, consisting of oblong cellules, a &, & c.
These cellules are r37—137 of an inch long.
From the summit of one (at 3), a cellule pro-
ceeds laterally, which gives out two smaller
cellules, and these two others, and so on,and
the last connect with the sporules (not here
figured), which constitute the surface dots
alluded to: about five hundred sporules
being clustered in a single one of these dots.
These sporules are each about z3ss of an inch long. Thus we trace
out the beginning of the germinant process in the first cell which
takes its outward course, and follow the progress of developement, till
prepared to form sporules at the extremity.

With reference to the germinant process, in this case, it should be
remarked first, that it is not apparent within a third to half an inch
from the extremity of a branch, for sporules are formed only below
this distance: above this, the necessary nutriment is drawn off by
the growing summits, the younger parts of the coralline; as in
the zoophyte, germination does not take place, except where the parts
are beyond the influence of the reproductive force at the budding
apex. As the alga lengthens above, the sporidia form below succes-
sively, at nearly equal distances, in analogy with the branching of
zoophytes.

Fig. 45.

* | have illustrated this point from dissections of a species of Liagora (L. rubriceps, D.),
obtained in the Feejees.
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89. In the process of germination, above illustrated, a cellule forms
laterally from the apex of a longitudinal cellule (3, figure 45). This
new germ-cellule enlarges, until that reproductive agency, whose
over-accumulation started its existence, has attained its maximum
in the new cellule; and, going on to accumulate from the vital
action within, new cellules bud out from that now formed: and so
cellules bud from one another, two from each preceding, till they are
prepared to form the sporules at the extremity. The cellules decrease
in size; and if the view just expressed is correct,—that the same
amount of force causes the successive buddings,—the process in the
formation of sporules consists, in part, in the successive condensation
of the germinating material of the future sporule, until it is collected
into a space not zly the size of the ordinary cellules in the plant,
and a gradual concentration of its germinant powers. The final
cellule at last gives rise to one or more sporules : apparently the mere
result of continued budding, and a farther elaboration and concen-
tration of the germinating product. Some facts, however, seem to’
show that the consummating change may consist in the union of a
final cellule, with some other which is antheridial in its nature ; and
after this union, the sporules bud out from the combined cellule, or
form by mere spontaneous fission of the same.*

I have dwelt upon this example, not because there is any novelty
in this developement of successive cellules, but from its affording so
simple and apposite an illustration of the germinant process. The same,
in the opinion of the best physiologists, is the general mode of deve-
lopement in other plants, except that anthers intervene to afford
material to aid in the final elaborations. And in animals, the process
of growth by cellules, and the modes of developement, are quite
analogous.

90. The germinating process may be illustrated by a few more
comparisons between plants aud zoophytes. The Aulopora has been
described (§ 65) as sending out slender creeping shoots at base,
which, after reaching to a certain length, develope a polyp, from

* The character of the sporules and their position, as observed, are shown on the last
plate of the Atlas: figure 1a, the Liagora rubriceps natural size ; &, a branch magnified
with the sporidia below ; ¢, sporidia magnified one hundred and fifty diameters; d, part
of transverse section of stem, showing the internal cellules cut across and partly disar-
ranged; e, ¢/, longitudinal cellules magnified one hundred and fifty diameters ; f, longi-
tudinal cellules, with the lateral branch of cellules, and the sporules at apex ; g, one of
the sporules magnified four hundred diameters,
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which, when adult, similar shoots proceed. Compare this with the
strawberry and its creeper, which, in like manner, after growing
to a certain length, developes a bud of leaves,—the plant-individual,
—again to send out other creepers, and form, at intervals, other
leaves. Here we see that the bud acquires a certain length before
it 1s finally perfected; the line of cellules, with which the forming
bud begun, was gradually acquiring the requisite elaborations, and
concentration within, to develope the new individual. And after
the distance is reached, the process is still gradual in both cases.
The polyp rises first as a small protuberance, which gradually
lengthens into its tubular cylindrical base, and finally the polyp-
flower is formed at apex. Very similar, as is well known, is the fact
with the strawberry.*

91. The production of a branch in zoophytes, at a single budding
process (§ 70), is another of those singular facts, which appear to find
their analogies rather among vegetables than animals; and we see it
exhibited on a large scale in the thyrse of lilac blossoms. The
general principles of the process are shown in the figures of the
Alga, on page 91. The budding cellules, from & to m, if viewed
as separated from the coralline, form together a similarly ramose
branch: and if, instead of each cellule, there were elongated series,
and the whole, with accompanying tissues and fibres, formed a
prominent ramose branch, instead of being embedded, as in the
coralline, we should have a clump of flowers like the lilac blossom:
or, if still partly embedded, the cluster would resemble that of the
Alcyonium. This subdivision of the flower stems in the lilac,
takes place at nearly regular intervals, and these intervals decrease
towards the flowers, as in the cellules of the Alga. The process
appears to be similar, except, that instead of one cellule, we have a
series of them before subdivision, precisely as we have a series in the

* There is little doubt that were the cases equally well brought out to view in all the
steps, we should find as much reason to say that the ovarian lamelle® of the polyp are
altered tentacles, as that the seed-vessels and petals of a flower are altered leaves. The
same kind of cellules, under different circumstances, originate both. Excessive nourish-
ment is known to cause the production of leaf-buds in place of flowers, and also to make
a petal from a stamen ; and for the reason, as has been explained, that the latter, in each
instance, differs from the other only in requiring, for the production of its few peculiar cha-
racters, a slower and more quiet and concentrated action of the forces at work, while the
former may result from a less delicate process of vital chemistry. Only under circumstances
in the utmost degree favourable, will certain chemical compositions take place, and here,
in like manner,—for the difference is in the resulting combinations,—the forces must be
nicely balanced and not of too rapid application.

24
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Aulopora and strawberry-creepers, before the final developement of
the complete individual. This budding of cellules, moreover, is
closely analogous to the budding of polyps and branches in the
zoophyte.

92. The ovarian vesicles, which pullulate from the sides of a
branching Sertularia (§ 14), contain the ovules arranged on the same
general plan as the polyps of a branch formed by the process of
budding, though much contracted. They communicate internally
with an axis, branching from the trunk of the zoophyte, just as the
several polyps of a branchlet communicate internally with its tubular
axis. There is the same condition of things in this case as in the
last-mentioned,—the same process of branch developement:—and all
cases of the production of numerous ova in animals, appear to be
analogous. The fact, that the kind of ramification is similar to that
of the zoophyte, as a whole, is not peculiar; for the same is true of
the lilac thyrse : and generally among plants, the mode of branching
in the flower clump, is but a miniature representation of that which
characterizes the whole plant.*

* Professor E. Forbes has drawn a comparison between the vesicle of a Sertnlaria
and a flower, in which he compares each ovule of the vesicle to the carpels or parts gene-
rally of the flower-bud (§ 14). The analogy, as exhibited by this distinguished physio-
logist, is highly interesting, and was the resnlt of much minute research. But, while
admitting the correctness of the analogy, in a certain light, we may doubt if the compa-
rison gives us a correct idea of the actual nature of these vesicles, In the Actinia, with
its circle of tentacles, and its inner series of ovaries and spermatic organs, we appear
to have the true analogue of the flower, as perfect as can be presented by animal life.
And in the vesicle of the Sertularia, we see the analogue simply of one of the clusters
of ovules in an Actinia. These clusters project into the interior cavity in the Actinia,
as the animal has ovarian lamelle there, but become external in the Sertularia ; in other
respects, the cases are wholly identical. It is, therefore, more in accordance with the
devclopements in other zoophytes, to consider the vesicle as the analogue of a cluster of
flower-buds ; and we may, with much justice, compare it to the branching clump of
flowers proceeding from a single budding-point,—the axil of a single leaf. Professor
Forbes’s comparison holds only on the ground of the general analogy which subsists
between all reproductions ; the same principle presiding over the origin of a flower, or
a leaf; or the cellules that give origin to the leaf. The cluster of seed attached to a pla-
centa, of ovules to an ovarian lamella, the external vesicle of a Sertularia, and a eomnpound
flower-bud, are therefore proper analogues.

The observations afford exemplifications of the fact, that each ovale is connected in
origin with the production of a certain part of the general ovarian envelope ; and this is
as true of the internal elusters of an Actinia, as the external of a Sertularia. In the
latter, the fact becomes apparent, through the horny secretions of the exterior, which
conform to certain principles, exhibited in the production of a calicle, :
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It is a just conclusion, therefore, that while the polyp, by its form,
and its mode and direction of growth, and mode of budding, determines
the general form of the zoophyte ; or, the bud, that of the plant,—the
cellule, by its form, mode, and direction of growth and mode of repro-
duction, determines the general form of both flower-bud and polyp,
plant and zoophyte:!

93. The analogy between plants and zoophytes is, therefore, not
one calculated to embarass us by suggesting false affinities. On the
contrary, the two orders afford interesting and important illustrations
of the organic processes in each. We may say farther, that the
modes of developement throughout the animal kingdom are here
elucidated, and, also, with no less truth, that the principles which
flow from these facts, bear upon all the elaborations in organic beings.

The tentacles of an Actinia, as also the lamellz, which correspond,
are often but eight or ten in number in the young when first deve-
loped; but afterwards, as the Actinia grows, and the interval between
two lamellee increases beyond the normal breadth (for the species), a
new lamella begins to form; and so other lamelle, in succession,
appear. Here the same law depending on breadth of interval holds,
as in the developement of branches on a tree or a zoophyte. As these
intervals widen by growth, there is unappropriated nutriment and
vital force, and these acting upon the cellules intermediate commence
the formation of a lamella. So, also, this principle, which deter-
mines the scattered character of the leaves on a tree, or of processes
or branchlets over a coral branch, determines the closer or more
scattered distribution of the hairs on a leaf or an animal. A cer-
tain space around the reproductive point, is tributary to each hair,
and the size of this space is determined by the distance to which
the reproductive centre can exert an influence. This space is
measured by the intervals between adjacent hairs. DBut let this
interval enlarge, by the growth of the part, beyond this amount, and
immediately there is an excess of force and nutriment, which com-
mences the formation of a new hair. We might add illustrations,
but this will suffice. Reproduction proceeds on the same principles,
whether a hair or an animal is the result. The same is admitted
with respect to the developement of germinating functions in ani-
mals ; for it is a recognised fact, that while the growth of the body is
in progress, the vital forces and nutrition are dispersed in every
direction ; but, on reaching the limits of growth,—that is, the limit
in radiate extent, to which the peculiar structure of the animal is
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able to carry on the reproductive processes of growth,—the vital
forces and nutriment become directed within, and the new function
of germination is developed. The whole animal and vegetable king-
doms contain throughout illustrations of this principle.

94. We have thus prepared the way for the following law, which
holds equally, whether the germ-celiule be that of an organ of an
animal or plant, or that from which a living being itself proceeds :—
The developement of a germ, from a cellule or cluster of cellules, requires
the concentration of a specific amount of vital force, and a certain tri-
butary space where this force exists ; proper nutrition being afforded,
reproduction necessarily takes place; and, when existing reproductive
centres cannot appropriate all the reproductive force and nutriment, new
reproductions commence.*

* The existence of vital force as a cause has been of late doubted, and its supposed
effects attributed to mere chemical forces. This is not the place for a display of argu-
ment upon this subjeet : neither does the point seem to require it. The single fact, often
urged, that inorganic matter takes on angular forms, and organic rounded, seems to decide
the question. The perfeet individual in the former, has plain faces of fixed angular
dimensions, and proceeds from attractions in straight lines, having fixed mathematical
relations,  Solidification is in fact only the union of particles by these axes, which are
assnmed generally at the time the change of condition eommences. Crystallization and
solidification are, therefore, one and the same process ; for the particles of a solid are
always possessed of this crystalline attraction, althongh they may constitute together an
amorphous mass. Even those so-called organic snbstances, whieh the chemist claims to
have made, still show the same powers of erystallization on becoming solid.

But in the tissues of plants and animals, there are no planes or solid angles, exeept
such as may resnlt from pressure. Where, indeed, is there the slightest analogy to a
crystal in an oblong cellule filled with flaids? And in the budding of cellules from one
another, and the formation of linear series, what resemblance to a solid filament of
crystals? Crystals or crystalline masses are secreted by organic life ; but these proceed
from, and never take the place of, living cellules. There must, therefore, be some eon-
trolling influence, which prevents the particles from uniting into erystal shapes, and
moulds them into growing cellules,—some power which makes the curving outline as
charaeteristic of the organic kingdom, as straight lines and fixed angles of the crystal
kingdom. This power or influenee is called vitality. By it, the constituent molecules
of a germ are themselves controlled, and are enabled also to bring other molecules into
the same living state.

The functions of a germ, however, are not simply its vitality ; chemical attractions are
a principal sonrce of the varions compositions and decompositions in progress ; and all
those eauses that influence ehemical eombinations, such as light, heat, and electrieity,
and the various laws under which sueh eombinations take place, are here in action.
Chemical inertia plays an important part in continuing processes which have been begun.
It is possible that some compounds are formed, which chemistry, withont vitality, would
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95. The applications of the law laid down, seem to extend even to
determining the number of germs which may proceed from different
animals, and afford some data for ascertaining the amount of germi-
nant force in each. 'We observe that the centres of reproduction are
more numerous as the nervous system is smaller or less concentrated.
The production of hair from the epidermis illustrates this fact; but a
small portion of force and nutrition is brought to bear upon any one
point, and these points are often exceedingly near, although varying
according to the amount of vital force and nutrition. In the lowest
animals, consisting of cellular tissue mostly, a concentrated nervous

not effeet, and this is generally admitted ; and, if so, vitality must be considered one of
the causes influencing chemical combinations.

But it may be a question whether this vital influence admits of accumulation in an
organized structure, as electricity, for example, may be accumulated under certain cir-
cumstances, in a properly constructed machine :—whether we may speak of vital force,
as in the casc supposed, of electrical force ;—and whether the former, by accumulation,
effects changes in a manner corresponding to what the latter is known to do. Although
analogy is & dangerous basis for argument, yet we may venture an affirmative reply to
the above queries. In animals, nerves convey and serve to concentrate the vital force, and
the levers of the organic structure are thus, through the muscles, put in action. In late
investigations by Matteucci, the force of electricity, applied as a moving power to the
muscles of limbs, has been calculated ; and why not, in like manner, estimate the force
of vitality ? The same distinguished investigator has ascertained, by direct experiment,
that no electric currents circulate along the nervous cords of living animals."  Admitting
that this accumulation of vital force is possible, we may understand why certain chemical
combinations take place only in more advanced states of an organic structure, when its
organization is more complete. Its concentration may be required for other purposes
than muscular action, and, if any where, would be especially so in the function of
reproduction, ;

In the discussions in this chapter, the principle here urged, with regard to vital force,
has been assumed, as seemingly most consonant with the various operations to be
explained ; it has appeared more satisfactory, than to refer the developements or changes
simply to the abundance or absence of proper nutriment, as is done by many physiclo-
gists. If the latter proves still to be a true and complete statement of the case in living
beings, or if the force in action is some other known power, the principles adduced in
the preceding and following pages will no less stand, although some modification may be
required of the mode of expressing them. The whole subject is beset with difficulties,
and it certainly becomes onc venturing upon it to move with caution. This chapter will
hardly be perused by a reader more ready to doubt the views presented, than the author,
when its first lines were written. The results have gradually forced themselves upon his
mind from the developement of the various facts, which the study of the structure and
growth of zoophytes gradually opened to view.

* See Electrical Magazine, 1845, 490, 495, 497.
25



98 ZOOPHYTES.

system cannot exist, but if muscular fibre be added, the nervous may
receive its different degrees of developement.

There is abundant reason, therefore, in their constitution, for the
larger number of ovules in the inferior animals; for, from their
nature, they can concentrate only a small amount of reproductive
force on any centre; and, as the cellular tissue produces myriads of
hairs, so animals of this composition may produce immense numbers
of small ovules. Add muscular and nervous tissue, and the animal
system may concentrate a much larger amount of force and nutriment,
proceeding from a wider sphere of action.

As the species among the inferior grades diminish in size, there is
also a consequent decrease—the general constitution being the same
—in the number of germs they produce; and, in the simple monad,
we appear to have a single isolated sphere of reproduction, producing
its single germ: the texture is mostly cellular tissue, and the size
must be just that required to give vital force enough for a single
germ; for when this animal enlarges, by nutriment received, so as to
exceed its normal size, there is a tendency at once to form two
centres; and, as enlargement goes on, subdivision actually takes
place, and two animals are formed of the one. The enlarged size
produces more vital force than can belong to a single animal so con-
stituted.* In larger animals, of similar constitution with the monad,
the number of ovules produced is very large, for the reason, that the
animal can concentrate on any single cellule only a small amount of
vital force, and, as there i1s a large amount present, the germs must
be numerous. As we ascend in the scale of being, the number of
young diminishes.

In the higher species, where a large nervous system is to result
from the germinant cellule, the force required is greater than when
this cellule is the germ of an inferior species, with an imperfect
nervous system. The physical structure of the animal must there-
fore be larger to produce the vital power needed for the elaborations
that originate "the germinant cellule of an animal of the higher
grades. Size is, therefore, an important element in the system of
organic life.

96. Although the question is complicated by many circumstances

* The relation between the number of germs and size is still farther illustrated by the

visceral lamelle in different species of Astrweas, as exhibited in the elosing paragraph
of § 43 b,
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in action influencing the amount of vital force produced by the indi-
vidual aud its concentrating energies, which cannot be estimated,
yet there is reason to conclude, that, for the production of a single
germ, there is required a determinate amount of force, characteristic
of each species, which is equivalent to that which the animal can
bring to bear upon a single germinant cellule. This amount being
fixed, may be one element at the basis of species, of specific characters
and specific distinctions. It aids in producing the elaborated cel-
lule or cellules, which, with the envelopes (constituting thus an ovum
or ovule), give origin to the young individual. It is possible that
some mode of designating this force may yet be ascertained.

97. In view of these considerations, we are led to conclude that the
law of developement laid down, determines not only the intervals
between the polyps, branchlets, and branches of zoophytes, or the
leaves and ramifications of trees, but presides over the whole animal
and vegetable economy, limiting the number of reproductive centres,
and the extent of their sphere of influence, equally in the formation
of ordinary cellules, or the production of germs or individual animals.

It appears farther that a cellule—the germ of a species—has cer-
tain powers distinct from, though perhaps connected with, their
powers of secretion; and these are different for different species.
They are—1. A specific budding force, which fixes the size and fre-
quency of buds, each cellule enlarging, till this force has reached its
maximum, and then budding from the excess afterwards accumu-
lating. 2. A specific number of budding points, which determines the
number and relative position of the cellules that may bud from a pre-
ceding cellule. 3. A specific budding angle, which fixes the angular
divergence that a budding cellule may make with a preceding. These
powers are wholly independent of any thing like catalysis, or any
known chemical forces, and there is no reason to believe that any but
creative energy can change them.

98. From the facts brought forward, it is obvious that although
zoophytes are so much like plants in their forms and Howers that we
might almost fancy them to have been modelled after the trees and
shrubbery of the land; although as simple in their system of aeration,
and similar in the position of their reproductive organs, and in the
character of the budding process; yet the two classes of objects have
nothing essential in common, except in those points, which depend
upon the general principles of organic life, and in which all animals
are equally allied to plants. The nature of their tissues and their






CHAPTER VI.

GENERAL REMARKS ON THE GEOGRAPHICAL
DISTRIBUTION OF ZOOPHYTES.

99. Hear, light, pressure, and means of subsistence, influence
more or less the distribution of all animals; and to these causes
should be added, for water species, the nature or condition of the
water, whether fresh or marine, pure or impure, still or agitated.
Next to the character of the water, heat is the most prominent limit-
ing agent for marine animals, especially as regards latitudinal extent,
while light and hydraulic pressure have much influence in determining
their limits in depth.

Although these causes fix bounds to species and families, they do
not necessarily confine tribes of species to as small limits. This is
sometimes the case, and is nearly so with a large group of zoophytes;
yet other tribes and orders include species whose united range com-
prises all the zones, from the equator to the polar ices, and every
depth, to the lowest affording traces of life which man has explored.

Order Hydroidea.

100. The Hydroidea are met with in all seas and at great depths,
as well as at the surface. The tropics, and the cold waters of the
frigid zone, have their peculiar species, and a few are found in fresh
waters. The rocks and common marine plants of the sea-coast, the
dead or living shell, or the floating Fucus of the ocean, are often
covered with these feathery corals; and, about reefs, they occasionally
implant themselves upon the dead zoophyte, forming a mossy covering,
taking the place of the faded coral blossom.

The species are most abundant, however, in the waters of the

26



102 ZOOPHYTES.

temperate zone, and are common upon some portions of our own
coast.

Order Actinovdea.

101. The Actinoidea are marine zoophytes. All oceans have their
species, yet in the torrid zone they more especially abound, and display
most variedly their colours and singular forms.

The soft Actinide and the Alcyonaria have the widest range,
occurring both among the coral reefs of the equatorial regions, and,
to the north and south, beyond the temperate zone. The Mediter-
ranean affords species of Gorgonia, Corallium, and Alcyonium, besides
numerous Actini®. The coasts of Britain have also their Alcyonia
and Actinias, and from far in the northern seas, come the Umbellularia,
and some other species of the Pennatula family.

Among the coral-making Actinaria, the Madrepore and Astrea
tribes are almost exclusively confined to the coral-reef seas,—a region
included between the parallels of 28° north and south of the equator,
—while the Caryophyllia family are spread as widely as the species
of Actinia. Several species of Caryophyllidee occur in the Mediter-
ranean, and others in the high northern seas, and they are met with
at depths of several hundred feet. They are also common among
the coral-reefs of the tropics.

The Madreporacea and Astrzacea, with the Gemmiporide, are the
principal constituents of coral reefs. The temperature limiting their
geographical range is about 68° I\, this being the winter temperature
of the ocean on the outskirts of the reef-growing seas. The waters
sometimes sink to 66° or even 64°, but this appears to be a temperature
which they can endure, and not that in which they germinate. The
extremes which they will survive prove only their powers of endurance,
and do not affect the above statement; for their geographical distribu-
tion will be determined by the temperature which limits their powers
of germination.

The temperature in the warmest parts of the Pacific varies from 80°
to 85°, and here Astraas, Meandrinas, Madrepores, &c., are developed
with peculiar luxuriance, along with thousands of other strange and
beautiful forms of tropic life. Irom the above temperature to 72°,
does not appear to be too great a range for the most fastidious species.
At the Sandwich Islands, which are near the northern limits of the
coral seas, Porites and Pocillopore prevail, and there are very few
species of the genera Astreea, Mussa, and Meandrina, which are com-
mon nearer the equator.



GEOGRAPHICAL DISTRIBUTION. 103

102. The range of these reef-forming corals in depth is singularly
small. Twenty or perhaps sizteen fathoms will include very nearly
all the species of the Madrepore and Astrza tribes.* Temperature
has little or no influence in occasioning this limit, as 68° F. will not
be found under the equator short of a depth of one hundred fathoms.
Light and pressure, the latter affecting the amount of air for aeration,
are probably the principal causes. The waves, moreover, not reach-
ing, when most powerful, to a greater depth than fifteen or twenty
fathoms, cannot aid in renewing the expended air below, as they do
-at the surface.

In recapitulation we state that the Astrmacea, Madreporacea, and
the Gemmiporide among the Caryophyllacea, are, with few excep-
tions, confined to the coral-reef seas,t and to within twenty fathoms .
of the surface. The Caryophyllide extend from the equator to the
frigid zone, and some species occur at a depth of two hundred
fathoms or more. The Alcyonaria have an equally wide range with
the Caryophyllide, and probably reach still farther towards the poles.
The Hydroidea range from the equator to the polar regions, but are
most abundant in the waters of the temperate zone.

103. Besides the above-mentioned limiting causes, there are others
of importance, one of which only may be alluded to in this place, the
remaining belonging more properly to the Geological Report on
Coral Reefs and Islands. The cause referred to, is that proceeding
from original sites or centres of distribution. There is sufficient
evidence that such centres of distribution, as regards zoophytes, are
to be recognised. The species of corals in the West Indies are, in
many respects, peculiar, and not one can with certainty be identified
with any of the East Indies. The central parts of the Pacific Ocean
appear to be almost as peculiar in the corals they afford. But few
from the Feejees have been found to be identical with those of the
Indian Ocean. A more complete acquaintance with the corals of these
different seas may multiply the number of identical species; but ob-
servations, thus far made, seem sufficient to establish as a fact that a
large part of zoophytes are confined to a small longitudinal range.
This will be seen from the following table, exhibiting, in a general
manner, as far as known, their geographical distribution. Each
column gives the number peculiar to the region specified at top.

* The evidences on this point will be presented in the Report on Coral Islands.
T The exeeptions belong mostly to the genus Euphyllia.
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From this table, it appears that only twenty-seven species out of
three hundred and six are known to be common to the ISast Indies
and Pacific Ocean. With regard to those common to the East and
West Indies, for which no column is assigned, there is but one,—the
Meandrina labyrinthica,—about which much doubt remains.

104. We have no authority for accrediting to the West Indies any
species of the genera Fungia, Pavonia, Herpetolithus, Merulina,
Monticularia, Gemmipora, Anthophyllum, Pocillopora, Sideropora,
or Seriatopora, all of which are common in the opposite hemisphere.
The Agaricie, with the exception of a single osculant species, are
confined to the sub-genus Mycedia, exclusively West Indian, which
contains very firm compact corals, with an Astrza-like character.
The Millepores are the only known Favositidee, and but half a dozen
Madrepores have yet been distinguished. The Manicin®, Caryo-
phyllie, and Oculine, are more numerous in the West Indies than
elsewhere, and the Ctenophylliz (Mecandrine, with stout entire
lamelle,) have been found only in the West Indies. The genus
Porites contains several species, but they are uniformly more fragile
and more porous species than those I have seen from the Pacific
and Indian Oceans; and the polyps, as figured by Lesueur, are more
exsertile, approaching, in this particular, the Gonioporz.



CHAPTER VII.

CLASSIFICATION OF ZOOPHYTES.

105. ZooprHYTES constitute an order of the group or sub-kingdom
Rapiata. The limits of this sub-kingdom have of late been the
occasion of much discussion. In order to explain their relations to
other animals, a few remarks upon the general system of arrange-
ment in the animal kingdom are here offered.

In Cuvier’s Classification of Animals, the division Radiata includes
all invertebrate animals not comprised in either of the other sub-king-
doms, Articulataand Mollusca. Consisting thus only of refuse species,
and not limited by positive characters, as Owen states, we should
not expect that the group could be a natural assemblage. No line of
subdivision, however, has yet been made out, which has met with
general favour; yet greater precision has been given to our views of
the affinities that run through the animal kingdom, by appealing to
the nerves, the seat of sensibility and sentiment, as a basis in classi-
fication ; and, in this manner, the subdivisions have been charac-
terized as follows by Dr. Grant.

I. The Vertebrata, having a brain and a spinal cord, constitute the
SpPINI-CEREBRATA ;—II. The Mollusca, having the nerves forming
generally a transverse series of ganglia disposed around the eso-
phagus, the Cvcro-cancLiaTa ;—III. The Articulata, having no
proper brain, and the main cords, which run the length of the body,
double, the DipLo-NEURA ;—IV. The Radiata, having a radiate struc-
ture in the body, and the nervous ganglia arranged in a circle,
the CycLo-NEUrRA. The orders of these sub-kingdoms are given as
follows :

I. SPiNI-CEREBRATA or VERTEBRATA. Mammalia, Aves, Reptilia,
Ampbhibia, Pisces.

7
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II. Cycro-cancLiaTA or MorLusca. Cephalopoda, Pteropoda, Gas-
teropoda, Conchifera, Tunicata.

III. DipLo-NEURA or ArTICULATA. Crustacea, Arachnida, Insecta,
Myriapoda, Annelida, Rotifera, Entozoa.

IV. CycrLo-NEURA or RapiaTa. Echinoderma, Acalephe, Polypi-
phora (zoophytes), Poriphora (sponges), Polygastrica.

An objection might be made to this system, on the ground of the
apparent absence of nerves in some of the lower orders. But a real
absence can hardly be concluded, from our inability to distinguish
them. Many of these animals show by their voluntary motions and
sensibility that nervous influences traverse the body: moreover,
nervous matter is secreted only in lines. We can, therefore, only
infer the indistinctness, and not the absence of nerves, from our in-
effectual efforts to trace them out; and we must consequently be
guided by general structure, in determining the relations of groups,
when the nerves fail of giving aid.

106. The above arrangement fails, in some respects, of presenting
a clear idea of the system in nature, although highly philosophical in
its general features. A study of the animal kingdom, as has been
lately shown, brings to light, lines or general systems of developement
branching up from the lowest infusoria to the higher grades of life.
It is not true that the forms among the lomwer grades are actually
copied in any of the imperfectly developed young of the superior;
yet there is some general analogy, sufficient to indicate that the former
commence on the same system of developement with some of the
latter, although carried essentially out of the direct upward line by
the peculiar vital forces of the species. The Rotifera are decidedly
Crustacean in type. The stout mandibles are precisely those of some
of the Cyclopide, even in position, and also in general form; and in
certain peculiarities in the mode of reproduction, the animals are closely
similar; yet no young Crustacean is ever a Rotifer. The latter
belongs to the same system of developement with the former, but
is a distinct branch, from the regular line, characterized by peculiar
natatory organs, which appear to be analogues of the branchial or
hasal appendages to the feet in Crustacea. The Bryozoa,* or Flus-

* The Bryozoa have been placed near the Rotifera ; but the absence of mandibles, as
well as their peculiar type of strueture, separates them widely from these erustaceoid
speeies and allies them as closely to the Tunieata, with which they were first associated
by Thomson, under the name of Polyzoa. Lister has a finely illustrated article on this
subjeet, in the Philosophical Transaetions, for 1834, p. 365. :
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troid polyps, illustrate the same principles, and are as nearly allied to
the Tunicata as the Rotifers to the Crustacea. It is a side-deve-
lopement from -the imaginary line, which connects the Infusoria
with the Tunicated Molluscs. The Entozoa afford other examples,
one branch of them passing into Crustacea, through the Lernzide
and Caligide, and 'the other into the Annelida. The Lernzoid divi-
sion appears to reach the Polygastrics in the Acephalocyst.

These remarks are intended to support no monad or Lamarckian
theory, but only to elucidate the established principle that there are
in nature certain distinct systems or types of developement. Each
species is developed. with some reference to one or the other of these
systems, but, through the agency of the vital forces peculiar to it,—
forces which, thereis reason to believe, only creative power can change.

107. In accordance with these principles, the several orders of
animals may be arranged as follows :

I. VERTEBRATA,

ITII. ArTICULATA, 1. MoLLusca.
Insecta, Myriapoda, Cephalopoda, Pteropoda,
Arachnida, Gastropoda, Conchifera,
Crustacea, Annelida, | [ Tunicata.

i ]
\ ]

\ , i
S, 1

'

IV. Raprara,
i o Echinodermata, :
Rotifera, Entozoa, Zoophyta, Acalephe, Bryozoa.

N,
N,

V. Prorozoa or INFusoRria.

108. A radiated structure characterizes the simplest form of animal
life.* Passing up from the monad globule, this structure has its

* As suggested in the close of § 98, it appears to be more than a plausible conjecture,
that we may attribute the radiated structure to the ordinary uncontrolled principles of
cellule budding ; the results of which are seen in the varied forms of zoophytes and
vegetation, It gives origin to the radiated form of the flower; and the spiral arrangement
of the leaflets,—the result of a succession in the developements,—is one of the conse-
quences of it (§ 86). The nervous system, in its lowest condition, conforms to this cha-
racter ; but, as it becomes more perfeet, it has a peculiar mode and direction of develope-
ment,—as the zoophyte has its peeuliar characteristics in this respect,—and thus developing,
it guides all the other elaborations; for it seems to be the channel along which vital
influences operate. The developement of nerves, therefore, carries the animal structure
more or less widely from the radiate type. This is well illustrated in the relation of the
Rotifers and Crustacea, the former, as shown above, having the general structure of the
latter under a radiate form. The Rotifers have, as organs of motions, a series of plates
arranged in a circular series around the mouth at one extremity of the animal. In the
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highest developement in the Echinoderms. Among zoophytes, the
Hydra forms the first step upward, in which the digestive cavity is a
mere sac, which will work equally well turned inside out, and the
mode of reproduction is extremely simple. From this group, we
pass to the Actinia, in which there is a distinct stomach and a series
of fleshy lamelle around the internal cavity,—the first rudiments of
an isolation of the functions of digestion and generation,—but the
circulating fluid is only the elaborated chyle, mingled with more or
less water from without. A step farther, and we find the develope-
ment of separate organs for the functions of the liver and of genera-
tion in the Echinoderms, and in some species a circulating system.

Whether the Acalephe or Zoophyta are highest in the scale, we do
not intend to indicate above.. The young of some zoophytes are
acalephs in form, even to organs of sight, and the young of some
acalephs are much like polyps: moreover, the adult acaleph is often
quite analogous in its radiately subdividing alimentary channels, to
the same in the Fungia.

Through the Bryozoa, the infusoria are connected with the Tuni-
cata and the other Molluscs; and through the Rotifera and Entozoa,
they connect with the Articulata, thus passing each way, out of the
true Radiate type, into that which characterizes the higher sub-
kingdoms. The Bryozoa, Rotifera, and Entozoa, may be arranged
in the sub-kingdom Radiata, or with the Mollusca and Articulata,
whose types of structure they exhibit, though under a Radiate form.

The Echinoderms, although so strikingly peculiar in some species,
—the Echini,—yet, through the Holothuriz, bear closely upon the
Articulata; while the Acalephs incline toward the Mollusca.

The animal kingdom is throughout a network of affiliations, yet
there are main trunks and larger branches, to which the smaller
anastomosing ramifications are subordinate. Systems of 3s and 5s,
look pretty to the mathematical eye, and have some foundation in
nature ; yet, in tracing affinities, it is better first actually to ascertain

Crustacea, the same or analogous organs, together with the mouth, become lateral, owing
to the developement and projection of the cephalic ganglion—and its accompaniments
constituting the head—beyond to one side of the circular series of the natatory plates ;
these natatory plates, about the Rotifer’s mouth, becoming, at the same time, the branchiee
and the attathed maxillary organs about the Crustacean’s mouth. The transition from
the Crustacean to the Radiate type is also'shown in the passage of the Caligi into the
Epizoa. This subject admits of a long series of illustrations, which are reserved for
another place.
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relations, and then to map them out, rather than force the devious
windings of nature into circles large and small.*

109. Subdivisions of Zoophytes. The orders Hydroidea and Acti-
noidea, have already been laid down as the primary subdivisions of
zoophytes. The order Actinoidea has been again divided into the
sub-orders Actinaria and Alcyonaria. The Alcyonaria, according to
most authors, constitute one of the grand divisions equivalent to
Hydroidea and Actinoidea. Bnt the general identity in structure
and mode of reproduction, and other coincidences stated in the pre-
ceding pages, seem fully to justify the arrangement adopted. In the
subordinate groupings, the actual character of the animals has been
considered of superior importance to the mere absence or presence
of coral secretions. Olivi long ago correctly stated that the consi-
deration of the presence or absence of calcareous secretions was of
no more importance in zoophytes, than in the Mollusca.t

110. The farther subdivision of the sub-order Actinaria, into the
four tribes Astreacea, Caryophyllacea, Madreporacea, and Antipa-
thacea, is based upon the structure of the polyps and their mode of
budding. The fleshy Actinie belong to this sub-order, and possibly
we may yet find among them representations of all the several tribes.
Yet, as they are not budding species, excepting the Zoanthide, and
their distinctive internal characters have not been laid down, they
have all been retained for the present in the same tribe, Astreacea.
The Antipathi have been arranged by some with the Gorgoni, and
by others of late, with the Bryozoa.f They have no relation to the
latter, and but little to the former; their tentacles are quite similar in
appearance to those of the Madrepores, although but six in number.
The family Fungide has not hitherto been recognised as a distinct

* The Bryozoa, Rotifera, and Entozoa, are by no means the only links between the
Protozoa and the other sub-kingdoms ; on the contrary, the direct affiliations, and the
analogical connexions which arise from parallel gradations of developements in separate
and often distant groups, are numerous, and a long series of investigations will be required
before they can be fully made out. In the Baccillariee, and others of the Pseudopoda, we
appear to distinguish the Echinoderm and Acaleph form developed in an infusorial struc-
ture. - The sponges, also, belong here, if animal, as Dujardin urges,” and seem, in like
manner, to represent the Zoophyta.

1 Zoologia Adriatica, Bassano, 1792, Sece Blainville’s Man. d’Actin., p. 30.

1 Ehrenberg, op. cit., 357 ; also, M. Perty, Allgemeine Naturgeschichte, as quoted in
Oken’s Isis, 1841, p. 371.

* Annales des Sci. Nat., x., 5, 1838.
28
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group among the Astreacea, yet it rests on characters of striking
importance ({§ 43, 78).

111. As the characters laid down for many of the received genera
were not drawn from a study of the animals, it has been found neces-
sary fo vary their limifs, restrict, extend, divide, or unite, according
to the facts thus ascertained. These changes have been made cau-
tiously, and no new names introduced, except after long deliberation.
On account of the various uses of the same name, by different
authors, it has been sometimes extremely difficult to decide on the
one to be received and retained. . The admirable principles published
by the British Association, in 1843, have been followed in such cases.
An instance of the difficulty alluded to, will be found illustrated in
full under the family Caryophyllide, where the authorities for the
different names of the genera adopted, are given, and the final
reasons for restoring the name Caryophyllia to the Cladocor® of
Ehrenberg.

The genus Kxplanaria of Ehrenberg, made up in part of certain
Astrzas, and of some of Lamarck’s Explanarie and Gemmiporz, has
been disbanded, for reasons stated under the genus. The genus
Porites, as employed by late authors, contains two distinct genera, or
if we include fossil species, so called, four distinct genera. Its sub-
division, therefore, was unavoidable. The Porites spumosa is the
type of one of the recent genera, which I have called Manopora; the
species are closely related to the Madrepores. The Porites glomerata
and clavata are types of the other genus (Porites), which is so
decidedly peculiar in its characters, that it was necessary to establish
it as the type of a separate family, Poritide (§ 40).

Other remarks, upon the changes that have been found unavoid-
able, will be made in the course of the following pages containing
descriptions of the genera and species. Those genera, whose places
in the system are not determined, are placed in an Appendix.

112. A few of the transitions among the genera are pointed out in
the following tables :

1. Transitions of the Astreide to the Fungide.

Monticularia . . . . . . Fungia
Meandrina { Manicina, Tridacophyllia % iy ; Hap ctohthus% Zo;pilus,

Astreea Mialinay, - 00 g W, Agaricie Polyphyllia.
A. orbicelle—Echinopora, Phyllastrea .
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2. Transitions of the Astreide to the Caryophyllide and Madreporacea.

[ ......... Cyathophyllide . .
Mussa Fungia Stephanoph. g
Atz Caulastrea g Euphyllia % Cyc]olites{ Desmoph. Tlgbmdlﬁ' L
B A. rotulosa . . . . Cyathina AP
A.pleiades . . . . Stylina Dendrophyllia,
A. orbicelle Anthoph. Gemmipora.' Gonl;hdrcp‘])?nxzites
A. hicrophthalma . ) Oculina Astroitis OPOLE, 0190,
. Heliopora.
Echinopora . . Astreeopora

3. Transitions of the Madreporide to the Caryophyllide.

(280 o omblic o bhee Lot A B SR B Dendrophyllia,
Caryophyllie,
Turbinolia.
Pocillop., Scriatop. Cyathina,
: Millepora Oculina.
Madsorieen 1 Sdoeer. Favosites, Heliopora Stylina,
Catenipora Anthophyllum,
Manopora lgeop. Astroitis,
Porites . . . . Goniopora | Astreopora,
RMEESTahroeas ML I AT L L WL TR Gemmipora,

Zoanthide,

It is impossible in tables, or in any manner on a plane, to give a
correct and complete idea of all the interlinkings of genera; circles
give a regularity to the reticulations, which is not found in nature.
The passage of the- Madrepores into the Manopor (table 3), and
from these into the Alveopor®, is almost a direct line; from the
last, the line branches either way into the Porites and the Sideroporz,
and the Sideroporz pass into a network of species of the family
Favositide, the Seriatoporz of which appear to lead the way to the
Oculine. The Porites, through the Goniopor®, graduate into the
Astreopore, and thence to the Astroites on one side and the Gemmi-
pore on the other. The Madrepore also pass into the Gemmipora,
and likewise into the Dendrophylliz, which two groups are closely
allied though distant in the table; the four lines thus meet in the
Caryophyllia family, the genera of which have their principal grada-
tions, as shown above. By a study of the other tables, the relations
of the groups will be made out without particular explanation. The
Actinaria graduate towards the Alcyonaria, through certain Actinie,
with four or eight lobed disks.

The following table contains a general view of the Classification of
Zoophytes, to which the principles discussed appear to lead, together
with the characteristics of the several subdivisions.






TABULAR VIEW OF THE CLASSIFICATION OF ZOOPHYTES.

ZOOPHYTES.

Animuars of the class Radiata: usually attached at base: having a
coronet of tentacles above, and an edentate mouth at the centre:
within, an alimentary cavity, to which the mouth is the only opening:
androgynous; gemmiparous and oviparous : nerves indistinct (?): cir-
culation very imperfect : no special organs of sense.

OrpER .—ACTINOIDEA.

Visceral cavity enclosing the stomach, and divided into compart-
ments by radiated lamelle, having reproductive functions; ovules
ejected through the mouth.

Suvsorper —ACTINARIA.

Tentacles 6, 12, or more, in number, not papillose, (with few ex-
ceptions,) and perforate at apex: often coralligenous; coralla calca-
reous, very rarely corneous, cells radiate with lamelle.

Trise L—ASTRAEACEA.

Tentacles many, in imperfect series or scattered; when gemmi-
parous, gemmation superior, the polyps widening above: often coral-
ligenous ; coralla calcareous, cells multiradiate, lamellee prolonged
outward beyond the cells, and hence the surface in aggregate coralla
is lamello-striate.

Famruy I. Acrinma,  Not coralligenous, usually attached.

Genera. Actinia, Anthea, Adamsia, Edwardsia, Ilyanthus, Capnea, Actinecta, Epi-
cystis, Actinodendrum, Lucernaria, Metridium, Actineria, Heterodactyla, Epicladia.

Famivy Il. Astrrzmpz.  Calcareo-coralligenous ; tentacles arranged along the mar-
gin of the disks; disks sometimes confluent in simple serics; coralla, with excavate cells,
stars circumscribed, sometimes lobed or linear; lamelle, in aggregate coralla, interrupted
usnally along the middle of the septa.
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Genera. Euphyllia, Ctenophyllia, Mussa, Manicina, Caulastreea, Tridacophyllia,
Astrea, Meandrina, Monticularia, Phyllastreca, Merulina, Echinopora.

Fauivia I1l. Fuxcipz. Coralligena ; discis non cireumseriptis, tentaeulis sparsis,
brevibus et sepe obsoletis: simplicissima et aggregato-gemmata ; aggregatis, discis, un-
dique confluentibus, interstitiis nullis: eorallis superficie lamello-striatis et seepius stel-
latis, cellis veris nullis; lamellis, aggregatis, ex uno ad alium eentrum productis.

Genera. Fungia, Cyclolites, Herpetolithus, Halomitra, Polyphyllia, Zoopilus, Pavonia,
Agaricia, Psammocora.

Trisus IL—CARYOPHY LLACEA.

Multitentaculata; sepissimé¢ gemmipara, gemmatione inferiore,
gemmis lateralibus, raro (sicut in quibusdam Cyathophyllidis) sur-
sum crescentibus, polypis superné non prolatantibus: smpe coralli-
gena, corallis calcareis, cellis multiradiatis, superficie interstitiali non
lamello-striata.

Fanitia I Cyarnoenvivmz, Coralligena ; polyporum singulorum eorallo interné
ad medium sapivs transverse obliquéve septato et eelluloso.

Genera, Cyathophyllum, Calophyllum, Amplexus, Caninia, Arachnophyllum, Acer-
vularia, Cystiophyllum, Clisiophyllum, Miehelinia, Columnaria, Sarcinula.

Famivia II. Carvornvivinz. Coralligena; tentaeculis confertis, elongatis; oribus
longé exsertis: corallo internd non transversé septato, eellis multiradiatis (radiis duo-
dceim superantibus), ealieulis margine tenuibus; interstitiis nunquam lamello-striatis.
(Lamcllis fere integris.)

Genera. Ecmesus, Cyathina, Stephanophyllia, Turbinalia, Desmophyllum, Culicia,
Caryophyllia, Dendrophyllia, Oculina, Anthophyllum, Stylina, Astroitis.

Famiuia 1lI. Gemyreoripz. Coralligena ; tentaeulis brevibus, marginalibus, 2-3
seriatis, diseo lato, paulo eonvexo; corallis porosis, ealiculis margine crassis, lamellis
fere ®qualibus, non exsertis. :

Genera. Gemmipora, Astreopora (7).

Faniria 1V, Zoantuivz, Non coralligena, extus subeoriacea ; tentaculis brevibus,
marginalibus, 2-3 scriatis, disco swepe convexo, marginc radiaté striato et interdum
valde reflexo.

Genera. Isaura, Zoantha, Palythoa.

Triaus [1L—MADREPORACEA.

Tentaculis uniseriatis, duodecim (raro pluribus), interdum obso-
letis ; gemmipara, gemmatione laterali: coralligena, corallis calcareis,
cellis parvulis, radiis 6-12, aut obsoletis ; superficie interstitiali non
lamello-striati.

Faxruia I. Mapreroripa. Polypis 12-tentaculatis, basi medio non coralligenis;

itaque cellis profundissimis, ad medium corallum usque produetis.
Genera. Madrepora, Manopora.
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Genera. Euphyllia, Ctenophyllia, Mussa, Manicina, Caulastreea, Tridacophyllia,
Astreea, Meandrina, Monticularia, Phyllastrea, Merulina, Echinopora.

Fasivy Il Funerpe. Coralligenous; disks not circumscribed, tentacles scattered,
short, and often obsolete: simple or aggregato-gcmmate; when aggregate, the disks
every way confluent without interstices : coralla, generally with a stellate surface, and
without proper cells ; lam|ellze, in aggregate species, continuous between adjacent polyp-
centres.

Genera. Fungia, Cyelolites, Herpetolithus, Halomitra, Polyphyllia, Zoopilus, Pavenia,
Agaricia, Psammocora.

Trize I.—CARYOPHYLLACEA.

Polyps having numerous tentacles in two or more series: mostly
gemmiparous, gemmation inferior, buds lateral ; rarely (as in some
Cyathophyllide) growing upward above the summit of the parent,
but summits of polyps (the disks or adjoining margins) not prolate:
generally coralligenous ; coralla calcareous, cells many-rayed, inter-
stitial surface not lamello-striate.

Faruwny I. Cyatnopnyiumz.  Coralligenous, the corallum of each polyp internally
at middle, usually transversely or obliquely cellular.

Genera. Cyathophyllum, Calophyllum, Amplexus, Caninia, Arachnophyllum, Acer-
vularia, Cystiophyllum, Clisiophyllum, Michelinia, Columnaria, Sarcinula.

Fasmy II. Carvornvirmz. Coralligenous; tentacles crowded and long, mouths
long exsert ; corallum internally not transversely cellular; cells many-rayed (rays more
than twelve), margin of calicles thin, interstices not lamello-striate. (Lameclle nearly or
quite entire.)

Genera. Eemesus, Cyathina, Stéphanophyllia, Turbinalia, Desmophyllum, Culicia,
Caryophyllia, Dendrophyllia, Oculina, Anthophyllum, Stylina, Astroitis.

Fawiy 1Il. Gemyreorine. Coralligenous, tentacles short, marginal, in 2 to 3 series,
disk broad and a little convex: coralla porous; calicles with a stout margin, lamell®
even and not exsert,

Genera. Gemmipora, Astrseopora ().

Fayruy 1V, Zoantuioz. Not coralligenous, exterior subeoriaceous ; tentacles short,
marginal, in 2 or 3 series ; disk often convex with the margin radiately siriate and some-
times much reflexed.

Genera. lsaura, Zoantha, Palythoa.

Trige II.-MADREPORACEA.

Tentacles in a single series, 12 (rarely more), sometimes obsolete ;
gemmiparous, gemmation lateral : coralligenous, coralla calcareous,
cells quite small, rays 6 to 12 or obsolete ; interstitial surface not
lamello-striate.

Famiuy 1. Mapreroripz. Polyps with 12 tentacles, not secrcting lime at middle

part of basc; and hence the cells deep, extending to the centre of the corallum,
Genera. Madrepora, Manopora.
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Fayivra I{. Favositipe.  Polypis 12-tentaculatis, basi seriatim coralligenis, itaque
cellis fundo calcareis, et medio corallo transversé septatis, raro solidis.

Genera. Alveopora (Alveoporine); Sideropora, Seriatopora, Pocillopora, Stenopora,
Constellaria, Favosites, Catenipora ( Favositine) ; Heliopora, Heliolites, Millepora ( Helio-
porine).

Fayinia I1I. Porrripe. Polypis tentaculis interdum duodecim superantibus, totd
basi omnino porosé coralligenis; ecorallis undique wequaliter porosis, eellis paulo pro-
fundis aut superficialibus et medio eorallo vix dispiciendis, radiis fere obsoletis.

Genera. Porites, Goniopora.

Trisus [IV.—ANTIPATIIACEA.
Animalia 6-tentaculata, secretiones corneas basi elaborantia.

Famivia [. Antieatnipa,  Animalia carnosa, axem corneum spinulosum tegentia.

Suvsorpo II.—ALCYONARIA.

Animalia 8-tentaculata, tentaculis papillosis, papillis apice perfo-
ratis: sepe coralligena, corallis calcareis aut corneis, raro siliceis,
cellis nunquam radiatis.

Famivia I. Pexnarvnipe. Nunquam affixa, aut libera, aut basi defossa.

Genera. Renilla, Pennatula, Veretillum, Funiculina, Virgularia (Pennatulinz); Pa-
vonaria, Umbellularia (Pavonarine).

Faxnia II. Arcvonipz. Carnosa, penitus sepe ealcareo-spiculigera.

Genera. Rhizoxenia, Anthelia, Xenia ( Xendne); Ammothea, Sympodium, Nephthya,
Aleyonium (Aleyonine) ; Spoggodia (Spoggodine).

Fasiria ITl. Cornvrnarinz. Corallis tubulatis, corneis.

Genus. Cornularia.

Faminia IV, Tusiporinz. Corallis tubulatis, calcareis.

Genera. Aulopora, Telesto, Tubipora, Syringopora.

Faxmia V. Gorconmpz., Secretiones epidermicas basi elaborantia, et seepissim@
alias quoque calcareas internas.

Genera. Corallium (Coralliine); Hyalonema, Briareum, Gorgonia, Primnoa, Be-
bryec (Gorgenine); Isis, Mopsea, Melitza (Isine).

Orpo IL—HYDROIDEA.

Veuntriculo tubuliformi, simplicissimo; ovulis e lateribus externé
enascentibus. y
Famiuia I. Hypripze. Ovulis singulis; gemmis lateralibus, et pullis maturis de-

ciduis : corallis nullis.

Genus. Hydra.
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Fayiry II. Favositipz. Polyps with I2 tentacles, secreting lime periodically at
base, and hence the cells have a calcarcous bottom and in the interior of the corallum are
transversely septate, rarely solid.

Genera. Alveopora (Alveoporinee); Sideropora, Seriatopora, Pocillopora, Stenopora,
Constellaria, Favosites, Catenipora (lavesitine); Heliopora, Heliolites, Millepora,
( Helioporinee). '

Fauivy [l Porrring! Polyps with rarely more than 12 tentacles, forming porous
calcarcous secretions continuously at base; coralla every where equally fine-porous,
cells shallow or superﬁciéll and searcely traceable within the corallum, rays indistinet.

Genera. Porites, Goniopora.

Trige IV.—ANTIPATHACEA.

Animals with 6 tentacles, forming at base corneous secretions.

Fayny I. AxtreaTinpe.  Animals fleshy, enveloping a corneous spinulous axis.

Susorper 1I.—ALCYONARIA.

Animals with 8 tentacles; tentacles papillose, papille perforate
at apex : often coralligenous; coralla calcareous or corneous, rarely
siliceous, cells never radiate within.

Fasroy [. Pexvatviipz,  Never attached, hut cither free or with the base buried in
the mud.

Genera.  Renilla, Pennatula, Veretillum, Funiculina, Virgularia (Pennatuline) ;
Pavonaria, Umbellularia (Pavonarine).

Famrwy Il Avrcvoxma. Fleshy, usually containing disseminated calcareous granules,

Genera. Rhizoxenia, Anthelia, Xenia (Xenine) ; Ammothea, Sympodium, Nephthya,
Aleyonium (Aleyonine) ; Spoggodia (Spoggodine).

Fasxiuy JII. CorNurarma. Forming corneous tubular coralla.

Genus. Cornularia.

Fayxrwy IV, Tusirorine. F orming calcareous tubular coralla.

Genera. Aulopora, Telesto, Tubipora, Syringopora (?).

Fayiuy V. Gorcoxipaz, Forming basal cpidermic sccretions, and often, also, other
tissue secretions, the latter separable from the former.

Genera. Corallium (Coralliine) ; Hyaloncma, Briarcum, Gorgonia, Primnoa, Bebryce
(Gorgonine) ; Isis, Mopsea, Mcliteea (Isince).

OrpER II.—HYDROIDEA.

Animals with the internal cavity tubular and quite simple : ovules
growing outward from the sides.

Fauiry I Hypripe.  Ovules single ; buds lateral, young falling off when full grown ;
not coralligenous.
Genus. Hydra,
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Fasivia II Serrvrarmpz. Ovulis in vesiculo inclusis, gemmis lateralibus persis-
tentibus : corallis corneis, caliculis sessilibus,

Genera. Antennularia, Plumularia, Sertularia, Thuiaria, Thoa, Pasythea.

Famitia Il Canranviaripz. Ovulis in vesiculo inclusis, gemmis lateralibus per-
sistentibus ; corallis corneis, caliculis pedicellatis,

Genera. Laomcdea, Campanularia.

Fanrwia IV, TuBvLaripa, Gemmulis nudis caduceis, juxta tentaculos enascentibus ;
animalia sepe coralligena, corallis corneis, tubulatis.

Genera,  Pennaria, Tubularia, Syncoryna, Corydendrium, Eudendrium, Coryna,
Hydractinia.

A BRIEF REVIEW OF THE PRINCIPAL SYSTEMS OF CLASSIFICATION OF FORMER AUTIIORS.
—The principal systems of classification in this department of Zoology, are those of
Lamarck, Lamouroux, Schweigger, Blainville, Ehrenberg, and Milne Edwards,

Lasarck.—This author included under the head of Polyps, the Infusoria and Rotifera,
together with the Corallinze (Algze) and Sponges. The following are his subdivisions,
as given in the second cdition of his work on Invertcbrate Animals, with their equiva-
lents, where there are such, in the system adopted.

Orpo 1. Poryrr cruiari.  Includes the Infasoria and Rotifera.

Orpo II. Porypr pENUDATI, or naked polyps. A group of unrclated genera, compris-
ing the Hydre, part of the Zoanthide, and part of the Tubularidze.

Orpo IIL. PorLyPr vacinaTi, or coralligenous polyps, subdivided as follows :

1. « Polypiers fluviatiles,” some fresh-water Bryozoa with the Spongillz.

2. « Polypiers vaginiformes.” 'The Hydroidea, excepting the Hydre, together with
some Bryozoa and Coralline Alge.

3. « Polypiers a resean.” Mostly Bryozoa.

4. « Polypiers foraminés ;” compact calcarcous corals with small cells, without
rays. The Tuhipore of the Alcyonaria, and the Favosites, Catenipore and Millepore of
the Madrepore tribe, with some others, .

5. ¢ Polypiers lamellifeéres.” Calcareous with rayed cells. The coralligenous As-
treeacca, Caryophyllacea, and the Madreporacea, excepting the Favosites, Cateniporze,
and Milleporz.

6. ¢ Polypiers cortieiferes.” 'The Antipathi and Gorgonide, with many of the
Coralline Alge.

7. « Polypicrs empatés.” 'The Sponges, with some of the Coralline Alge.

Oroo IV. Porvrer Tusireri.  The family Alcyonide.

Orpo V. Porvrr Narantes. The Pennatulide from among the Aleyonaria, together
with the family of ncrinites, which belong with Echinoderms. y

Laxorrovx.—Lamouroux, excluding the first order of Lamarck, arranges Zoophytes
in three groups. 1. Those that are flexible or not entirely stony ; 2. Those that are
stony and not flexible; and 3. Those that are fleshy (sareoid) without e central axis.
He included in the first division, the Hydroidea, part of the Bryozoa, the Corallina,
Sponges, and Gorgonidee ; in the 2d. The remainder of the Bryozoa, the Caryophyllia,
*Astriea, and Madrepore tribes, together with the ¢Foraminés” of Lamarck; and in the
3d. The Alcyonia, Zoanthide, and other unallied specics,

ScnwEei6cER.—Schweigger divides Zoophytes into Z. mononyLa, and Z. HETERo-
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Fawrey I, Serrvraripe.  Ovules enclosed in ovarian vesicles ; buds lateral, per-
sistent : coralla corncous, calicles sessile.

Genera.  Antennularia, Plumularia, Sertularia, Thuiaria, Thoa, Pasythea,

Famizy III. Campanviaripz. Ovules enclosed in ovarian vesieles; buds lateral,
persistent ; coralla corneous, calicles pedicellate.

Genera. Laomedea, Campanularia.

Fawiny IV, Tuvsvoaripze. Caducous gemmules growing from near the base of the
tentacles, and naked ; often coralligenous, coralla corneous, tubular,

Genera. Pennaria, Tubularia, Syncoryna, Corydendrium, Eudendrium, Coryna, Hy-
dractinia.

NYLA, separating thus the fleshy species from the others ; the former ine]udin}g Lamarek’s
orders, 1., II., 1V., and the latter, the remainder of his orders. The Zoophyta Heterohyla
arc subdivided as follows :

1. Lithophyta nullipora. Nullipores, lately shown to be of vegetable nature, scere-
ting lime,

2. Lithophyta porosa. The Madrepore tribe, excluding the Favosites and Cateniporz,

3. Lithophyta lamellosa. 'The coralligenous Astreacea and Caryophyllacca.

4. Lithophyta fistulosa. Lamarck’s ¢ Polypiers foraminés.”

5. Ceratoplyta spongiosa, Sponges, and some Aleyonidze.

6. Ceratophyta tubulosa. The Hydroidea (excluding the Hydride), the Tubularide
in part, and some of the Bryozoa.

7. Ceratophyta foliacea. Bryozoa.

8. Ceratophyta corticosa. The Antipathi and Gorgonide.

9. Pennce marine, The Pennatulide.

Brainvizre.—Blainville inelndes under the name Zoophytes, the fleshy Actinie as
well as the coralligenous species, and also the Echinoderms, Acalephee, and Sponges.
The Sponges constitute his *“ Amorphozoaires,” and the other ‘species, the  Actinozo-
aires,” 'The *“Actinozoaires” are distributed as follows :

Crass I. “ CirrnopERMAIRES,” including the Echinoderms.

Crass II. “Anacu~operymaires.” The Acalephe. :

Crass 1l ““Zoantnarres.” The Actinide, Zoanthide, together with the coralligenous
Astreeacea, Caryophyllacea, and Madreporacea, excluding from the last the Antipathi,
Millepora, and Favosites, nearly as was done by Lamarck,

Crass IV, “Poryeramkes.” Tucludes the Milleporee, under which name Blainville
follows Lamouroux in comprising various unallied genera, characterized by the small
non-radiate cells of the corallum ; and in other divisions, the Bryozoa and Hydroidea.

Crass V. «“Zooruyraires.” Corresponding to the Aleyonaria.

We perceive in this classification a great advance beyond those preeeding it. The
Alcyonaria, before widely distributed, are here united in a single group: the Aetinide
are arranged with the coral polyps ; the Bryozoa are mostly grouped together, and the
Hydroidea are brought into close association, although still the Hydra forms a sub-elass
next to the Sertularide, instead of being united with them,

Enrexsere.—Ehrenberg divides Zoophytes—his Anthozoa—into the two orders, -
Zoocorallia and Phytocorallia. The former, ¢ Animal Zoophytcs,” contains the fleshy
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species and unattached eoralligenous speeies; and the latter, ¢ Plant Zoophijtes,” the
attached coralligenous species.”

The order ZoocoraLria ineludes the following subdivisions :

Trise . Zoocorarrra Porvacrinia. Comprises his families Actinina, Zoanthina,
and Fungina, corresponding respectively to the families Aetinide, Zoanthide, and the
free Fungide, along with the genus Turbinalia of the Caryophyllia tribe,

Trise 1. ZoocorarrLia OcTacTINIA, or speeies with 8 rays to the polyps. Com-
prises his families Xenina, Tubiporina, Halcyonina, and Pennatulina, or all the Aleyo-
naria but the Gorgonide, which fall into his sceond order.

Trise [II. Zoocorarrra Oricacrinia, corresponding to Hydroidea, and including
his families Hydrina, Tubularina, and Sertularina.

The order PIryTocoRALLIA, is subdivided as follows :

Trime [V, Puvrocorarria Porvacrinia. Ineludes the families Oecellina, and De-
dalina ; the former corresponding to the Caryophyllide and Cvathophylhdm, exeept that
the T'urbinalie are exeluded by Ehrenberg, and some Astmea; are introduced under the
genus Explanaria ; and the latter eorresponding ncarly to the " Astreeidz and Fungide,
except that the free Fungide are scparated,

Trise V. Puyrocorarnia Dopecactinia. Comprises the families Madreporina and
Milleporina, the first including the Poritidee and part of the Madreporidee, and the second,
the remainder of the Madreporide of the system adopted.

Trise VI. Pnvrocorarria OcracTinia, ineluding the families Isidea and Gorgonina,
eorresponding to the Gorgonidee.

Trrise VII. Pnyrocorarrra OLicaerinia, including the single genus Allopora.

This system rcmoves the free Fungide far from the attached species, and the same
prineiple carried out should place in different families the frec and attached Cyathophylla,
Euphyllize, and others, The natural group Alcyonaria is divided, and the parts are
widely separated. Notwithstanding thesc singularities arising from the undue importance
allowed to the charaeters of his Orders, the system exhibits throughout the comprehensive
acumen of its distinguished author, and was the first that rested its distinctions selely on
the strueture of the animals, or the Zving zoophytes.

Mroxe Epwarps.—In the philesophieal system of Milne Edwards, the Bryezoa con-
stitute the order Polypes tuniciens ; and other Zoophytes (our Zoophyta), his Polypes
parenchymatés. This seeond order he subdivides as follows :

1. ¢« Sertulariens.” Corresponding to the Hydroidea.

2. « Zoanthaires.” Corresponding to the Actinaria.

3. « Alcyoniens.” Corresponding to the Aleyonaria.

The Aleyonia group, which is bound tegether by important charaeters, is thus kept
united ; and the other groups are cqually well defined in their limits and characteristies,
The ¢ Zoanthaires” and ¢ Alcyoniens,” econstitute together our Actinoidea, a group which
is equivalent, as a whole, rather than its parts, to the ¢ Sertulariens” (Hydroidea).

2 These orders are eharaeterized by Ehrenberg as follows (op. cit., pp. 255, and 299) :

ZooconaLuia. Corpore aut omnnino molli, aut Cephalopodum more intus lapidem gencrante (seecrnento
nee excernente) hine skpe omnino libera et, prater formam, animalium eharaeteres omnes perfeetius
servantia. PuvrocoraLvLia, Corpore aut lapideam aut eorneam materiam agglutinantem secernente ae
darso (solea) exeernente ejusqne ope semper adnato (Ostrearum more).
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Famiuy L—ACTINID E.

Astreacea non coralligena, simplicissima, sepius bast affiza.

Non-coralligenous Astraacea, not budding, usually attached at base.

The appearance, general characters, and habits of the Actiniz have
been already considered, and little remains to be added here, except to
mention some of the varieties of structure, and the groupings or
genera in consequence adopted. The most common form is that of a
cylindrical animal, with a coronet of simple slender tentacles en-
circling the mouth. The base, by which it attaches itself, is often
much spreading, and the same is also true of the upper extremity or
disk. The margin of the disk is very undulating in some species,
or appears as if gathered into a few large folds; and that of the base
1s either entire, undulating, gash-lobed, or edged by shallow crena-
tures. The tentacles may be much longer than the body, or rudi-
mentary,—in a dense circle, fringing the disk, or scattered over its
whole surface,—either equal or very unequal, with sometimes the
inner and sometimes the outer series much the longest : and in shape,
they may be terete and pointed (subulate),—the usual shape,—or
they may terminate in an obtuse point, or even rounded head. The
exterior surface is either smooth, granulous, lined with striz or
simply with coloured markings, papillose, tuberculate, or covered
with small suckers (suctorial vesicles), like those of the cuttle-fish:
and often the margin of the disk is edged with a series of rather
prominent tubercles, which seem to be rudimentary tentacles, or may
at least correspond to these organs. Though usually ‘in several
series, there are a few species described, in which the tentacles
appear to be in a single series. The tubercles of the surface are
sometimes distinctly perforated ; but this perforate character is not
confined to the tuberculate species.

From this, the common variety, there is a passage to others, in
which the tentacles are subdivided, branched, or papillose, or fur-
nished with suctorial vesicles, and these sucker cups sometimes cover
the surface of the disk. In some species, which bury themselves in
the sand, and thus prevent the aeration of the body through the sides,
one or more series of tentacles are often delicately lobed and frosted
with mossy projections or papille, thus spreading a larger surface
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than the ordinary tentacles could do, for the process of aeration: and
these appendages may be either external and marginal, or they may
be scattered among the other tentacles, or may take the place of
all the ordinary tentacles, and cover a large part of the disk. Such
species are usually furnished with suctorial vesicles, either upon the
fringe-tentacles, disk, or sides, or both, which enable them to gather
around them the sand, pebbles, and shells, beneath which they lie
concealed. Nothing can exceed the beauty of the embroidery with
which these species are decorated.*

Besides the above modifications, there are some species which
swim free in the ocean, and for this purpose have an air cavity in the
base of the animal, formed by drawing together the sides of the base;
and, within the cavity, there is a broad disk composed of air-cells,
which answers as a float for the animal. This structure was first
figured and accurately described by Lesueur. ¢ This disk is formed
of a multitude of small membranes, placed one on another, the largest
at the upper part, the rest diminishing in size to the point where this
disk is in contact with the bottom of the cavity; its membranes in
this place are solid and pressed together, particularly towards the
centre, where is a small conic, hard, opaque nucleus, whence these
membranes seem to have their origin, and form the disk. This air-
bladder disk is easily separated from the cavity which encloses it.”’t

* It has been questioned whether these fringe-appendages, especially when marginal,
should be considered the analogues of tentacles. The relation which has been shown to
exist between the size of the animal, the number of its visceral lamelle, and the number
and position of its tentacles, affords some ground for deciding upon this point. From the
facts stated in § 25, it appears that the normal number of tentacles in the Actinie is quite
large, and each corresponds to an interval between the numerous visceral lamelle, of
which there are, in the species referred to, about seven to a breadth of a fourth of an
inch. In species, therefore, which have, along with these fringe-appendages, compara-
tively few simple tentacles, as inner series, it is a fair inference, that the {ringe is actually
an analogue of the outer tentacles. The same conclusion also follows with regard to the
tubercles of the margin, which characterize many species.

The elongate lobes to the disk, which distinguish the Lucernarie, and which are fur-
nished with suctorial vesicles without proper tentacles, may arise in part from the pro-
duction of the tentacles in sets, instead of their separate developement. And in the
Aleyonaria, which have but eight tentacles, and appear to be related to the Actiniz
through the Lucernarice, it is quite possible that each fringed tentacle should be viewed
as the analogue, generally, of more than a single tentacle in an Actinia ; this would be
inferred from the usual relation between the size of the animals and the number of these
organs.

1 Lesueur, Jour, Acad. Nat. Sci., Philad. i. 182, and figure 6, pl. 7.
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The genera of Actinide are characterized as follows:
1. Tentacles not in any part papillose or laciniately lobed.
A. Tentacles simple, without suctorial vesicles.

Genus I. ActiNia. (Linn.) Tentacles simple, retractile, sometimes
obsolescent ; attached at base. (Includes the Discosoma of Leuckart,
the Actinoloba and Actinocereus of Blainville, the Cribrina of Ehren-
berg.)

Genus II. AnThEA. (Johnston.) Resembling Actinia, but the ten-
tacles not retractile. (Johnston’s British Zoophytes, 220. The name
1s from avées, a _flower.)

Genus IIL. CapnEA. (Flordes.) Body cylindrical and invested with
a thick lobed epidermis, adhering by a broad base; tentacles simple,
very short. (K. Forbes, Esq., Mag. Zool. and Bot. vii. (1840)
80. The genus is near the Zoanthide.) The name is from xaavy,
chimney.

Genvus IV. ILvanthus. (Forbes.) Resembling Actinia, but body .
tapering to a point below, and probably free or buried in the mud:
tentacles simple, retractile. (E. Forbes, Esq., Mag. Zool and Bot.
v. 180, (1840). The name is from iws, mud, and wiss, flower.)

Genus V. Epwarpsia. (Quatrefages.) Free, vermiform, middle
part covered with an epidermis more or less thick and opaque ; lower
extremity transparent, rounded, and this, as well as the upper ex-
tremity, retractile. (A. de Quatrefages, Ann. des Sci. Nat. xviii.
(1842) 65. The genus may be near the Zoanthide. May be identi-
cal with the Moschata of Renieri?).

Gexus VI AcmiNecta. (Blainville.) Near Actinia in general
form, but free, and having an air cavity, and cellular float, in the base
of the animal. (Blainville, Man. d’Actin. p. 318. The name of the
genus is from actinia and necto, to swim. This genus includes the
Minyas of Cuvier, which was incorrectly characterized. Ehrenberg
also refers here the Moschata of Renieri, a free, vermiform Actinia,
having many of the characters of the Edwardsia of Quatrefages.)

B. With suctorial vesicles wpon the tentacles or disk.

1. Margin of disk not deeply lobed.

Genvus IV. Ericystis. (Ehrenberg.) Tentacles not branched, part,
or all of them, or the disk, furnished with suctorial vesicles. (Ehren-
berg, Berlin Trans. 1832, p. 268. Includes the Actinodendrum of
Elrenberg, but not of Blainville.)

GENus V. AcTINODENDRUM. (Blainville.) Tentacles branched, ex-
tremities enlarged and covered with numerous suctorial (?) vesicles
(Blainville, Man. d’Actin. p. 320.)
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2. Upper margin of the animal 4 or 8 lobed.

Genus VL. Lucernaria. (Meiller.) Suctorial appendages covering
the extremities of the lobes. (Muiller, Zool. Dan. Prod. 232.)

I. Some or all of the tentaeles papillose or frondescently lobed ; with or without sue-
torial vesicles.

Genus VII. Metripium. (Oken.) With numerous simple tenta-
cles like those of the Actini®, and, besides, frondescent or papillose
appendages, corresponding to other tentacles, or pertaining to the
base of the simple ones. (Includes the Heterodactyla of Ihrenberg.
The genus Sarcorkinanthus of Lesson, (from sxp, flesh, and the genus
Rhinanthus, in botany,) falls in part here, or includes another genus
with the inner tentacles clavate and vesiculigerous, for which Ehren-
berg has proposed the name Europala.)

Genus VIIL. AcTiNEria. (Blainville.) All the tentacles either
subdivided or more or less papillose, often very short. (Blainville,
Man. d’Actin. 322; includes the Metridium, Epicladia, and Mega-
lactis, of Ehrenberg, and probably the Thalassianthus of Leuckart.)

The number of genera here given is less than has been received,
and it may be necessary to follow Ehrenberg in subdividing the last
two groups, according as the tentacles are furnished or not with suc-
torial vesicles. The presence of these vesicles characterizes Ehren-
berg’s genera Heterodactyla and Epicladia.

Genvs L—ACTINIA.*

Actimde bast sapius affize ; tentaculis simplicissimas et nudis, retrac-
tilibus.

Actinide usually attached at base; tentacles simple and naked,
retractile.

The species of Actini® are characterized with difficulty. Colour,
the particular mention of which constitutes half of many descriptions,
is generally of little importance, the same species presenting very
different shades. Yet the arrangement of the colours, especially if
in stripes, or bands, is often characteristic. It should be observed,

* The descriptions of the specics of Actinide beyond, have been prepared for this
Report by Mr. Joseph Drayton, of the Expedition, by whem the drawings were made at
sea. They are made out from the notes of Mr. J. P. Couthouy, who had charge of the
department during the carlier part of the eruise, and also from his own observations.

32
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moreover, that the smooth exterior sometimes graduates into the
pustulate ; moreover, the number of tentacles and of the series of
tentacles, is less in young individuals.

The genus Discosoma of Leuckart, which comprised the depressed
species with rudimentary or obsolete tentacles, is not retained, inas-
much as the length of the tentacles, considered as a generic character,
is of slight importance. The flat disk shape belongs also to some
species with prominent tentacles. The genus Actinoloba of Blain-
ville is distinguished by an undulated or sublobate margin, a cha-
racter which fades insensibly, as we trace it through the different
species of Actinia.

Ehrenberg’s Cribrine do not appear entitled to constitute a distinet
genus; the lateral perforations which characterize them occurring
in naked as well as tuberculate species. This author also subdivides
the genus Actinia into the sub-genera, Isacmea, those with equal ten-
tacles; Entacmea, those with the inner tentacles longest; Ectacmea,
those with the outer tentacles longest; and Mesacmea, those with the
medial longest.

The genus Adamsia has been instituted by E. Forbes, Esq., for
the Actinia maculata of Adams, and is characterized as follows : body,
when expanded, bilobate, adhering by a broad base; tentacles subre-
tractile, simple.

I. TENTACULIS SUBEQUIS.

1. Margine superno uniseriatim tuberculato.—(Upper margin uniseriately tuberculate.)
a. Tentaculis disct dimidio longioribus.—( Tentacles longer than half the disk.)

1. AcTINIA FLAGELLIFERA (Drayton).

A. extus levis, medio 13" crassa, infra supraque valde dilatata (2}
lata), basi laté lobata, margine superno uniseriatim tuberculata ; ten-
taculis longissimis (2-3") flagelliformibus, 3-seriatis ; ore prominulo,
elliptico. :

Exterior smooth; 1% inches broad at middle, upper and lower ex-
tremities much dilated (2} inches broad), margin of the summit
with a single series of rather large tubercles;.tentacles very long
(2 to 3 inches), flagelliform, in 3 series; mouth somewhat promi-
nent, elliptical.
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Plate 1, fig. 1. Animal, natural size; @, the same, with part of the
tentacles removed showing the disk; 4, ¢, d, extremities of the inner,
middle, and outer tentacles, respectively, magnified about three dia-
meters, from drawings by J. P. Couthouy ; e, tentacles of another
variety.

On rocks near I;‘unchal and Camera de Lobos, Madeira.—FEz. Ez.

“ Of an amber-brown colour; very contractile; when the animal is
fully expanded, almost flat, and base irregularly lobed ; three rows of
tentacles of a delicate pea-green colour, two to three inches long, with
the extremities of a beautiful lake colour, the inner row (4), under the
microscope very delicately granulated, and furnished with a short
fibrous penicillation at the ends, which the animal apparently with-
draws or protrudes at pleasure, the middle row having the termina-
tions gradually tapering and smooth, and the external row strongly
marked with transverse stri@ or ruga, and pointed at tip. A single
range of tubercles surrounds the upper edge of the disk outside of the
tentacles. The mouth is elliptical, usually a little elevated, giving
the appearance of a flat truncate cone to the upper surface, which is
of a delicate purple, with lines radiating to the tentacles. The tenta:
cles are never wholly contracted.

“A singular feature in the economy of this zoophyte, and one
which, in connexion with the peculiar structure of its tentacles, might
justify the formation of a new genus for it, is the remarkable pecu-
larity it exhibits of closing upon every object presented. On attempt-
ing to detach one from the rock, I was astonished to find that instead
of contracting at the touch like the generality of Actiniz, its tentacles
immediately closed upon my fingers, adhering to them as if furnished
with suckers; and this so strongly, that these organs were broken
ofl—remaining on the hand—before relinquishing their hold. Sub-
sequent attempts were made with the same results, and after con-
tinued irritation, the animal, in no instance, could be made wholly to
contract them. A slight stinging sensation was produced by much
handling them. Several specimens were taken on board and placed
in a jar of water, but died in a short time, notwithstanding the water
was frequently changed. After the first day, they lost nearly all
their power of adhesion by the tentacles, and never fully expanded,
although they fixed themselves very firmly by their base. They
possess, like many of the family, a limited power of locomotion by
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means of their base, which supplies the place of a foot; one of
them, which was left at the bottom of a jar at night had ascended
about six inches on the side by the next morning. The only organs
which could be discovered apparently connected with the faculty of
attaching themselves to objects, were the delicate fibrous penicilla-
tions on the extremities of the inner series of tentacula. None of the
others appeared to be tubular, yet all of them, more or less, possessed
this power.

« Having a number of Monodontas too much crowded in a large jar
of water, I took out half a dozen and placed them in a jar with the
Actinia. On looking at them about three hours after, I found that
instead of climbing like the others to the top of the water, they re-
mained just where they had fallen, closely withdrawn into their shells.
Supposing them dead, they were taken out, when they directly began
to emerge ; and when returned to the jar with the other Monodontas,
they were all, in less than five minutes, clustered around its mouth.
On placing them again in the jar with the Actinia, though kept there -
for two hours, they did not once show themselves out of the shell.
Once more placing them along with the other shells, they exhibited
their former signs of life and activity. The experiment was repeated
several times with a large Littorina with the same results, evincing
fear of the Actinia on the part of the molluscs.”—J. P. CouTHOUY.

2. Actinia pusTuLATA ( Couthouy).

A. extus pustulata, medio cylindrica et 2" crassa, infra supraque valde
dilatata ( fere 3"), basi angustissimé (1-13"") inciso-lobata, margine
superno tuberculata, tuberculis remotis, breviter tentaculiformibus ;
tentaculis subequis, prelongis (fere 2') et validioribus, subulatis,
biseriatis ; ore oblongo (3'") valde prominente, intus sex-partito: con-
tractd, cylindrico-hemispherica.

Exterior pustulate, at middle cylindrical and 2 inches broad, upper
and lower extremities very much spread (nearly 3 inches in
breadth), base at margin inciso-lobate with the lobes very narrow
(1 to 1% lines), upper margin tuberculate, the tubercles remote and
like rudimentary tentacles; tentacles nearly equal, quite long (nearly
2 inches) and stout subulate, in two series ; mouth oblong (3 of an
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inch), very prominent, with six lobes within: animal, when con-
tracted, of a cylindrico-hemispherical form.

Plate 1, fig. 2, animal, expanded, natural size; @, a view of the
mouth and disk ; 4, animal contracted.

Common on rocks at low tide off Praya Grande fort, Rio de Janeiro.

Prevailing colour, of body, bronze; a line of dark ochreous red on
upper edge of disk and outside of the tentacles; tentacles, dull pale
yellow, approaching to ochre; rudimentary tentacles with tips white;
mouth reddish-brown, interrupted by a ring of green, and terminating
in a white orifice, the inner edge of which is marked with a bright
vermilion hue; disk, from base of tentacles to mouth, olive-green.—
J. DrAaYTON.

“The contracted animal resembles the upper half of a fig. When
expanded, the disk is sometimes three inches in diameter, and the
whole exterior surface has a pustular appearance. The base is divided
into numerous protuberant small lobes, and dilates very much at
times. The upper margin of the animal just exterior to the tentacles
is coarsely beaded, and surrounded by a range of short rudimentary
tentacles, with white tips and ochreous base. The mouth is very
protuberant, and the oblong opening is rendered sexpartite by as
many deep ruge : this was constant in some fifty species, examined.
When fully expanded, the disk is spread out like a broad rim beyond
the body, and the base dilated in like manner. The colours of this
Actinia are very variable, but the prevailing hue appeared to be a
very deep olive-green for the body. Some individuals had the body
of a crimson or purple colour, and the tentacles a deep green ; others,
the body a light brown, and the tentacles bright red with yellow
clondings. In many places they were grouped together in clusters
of hundreds, and through the clear water, when calm, they presented
the appearance of beds of submarine flowers, whose depth and bril-
liancy of colour of innumerable shades, are not surpassed by any of
the flowers of the land.”—J. P. CouTHovy.

3. AcTINIA VERATRA. (Drayton.)

A. extus papillosa, medio 2% crassa, infra supraque valde (3}') dila-
tata, basis margine undulata, margine superno uniseriatim tubercu-
33
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lata ; tentaculis subequis, prelongis (13"), sparsis, fere 3-seriatis,
subulatis, nullis marginahbus ; ore 1’ oblongo, prominente.

Exterior papillose, at middle 2% inches broad, upper and lower extre-
mities very much dilated (3% inches in breadth), margin of base
undulate, upper margin uniseriately tuberculate; tentacles sub-
equal, quite long (1§ inches), scattered, nearly in 3-series, subulate,
none marginal ; mouth an inch long, prominent.

Plate 1, figure 3, animal natural size.

On the rocks of the shores at Wollongong, N. S. Wales. Ezp. Ezp.

Body, deep green and covered with small tubercles or papille of
same colour as body ; tentacles, bright grass-green, and peculiar in
being situated midway between the mouth and edge of disk; disk
bright orange, and darker between the base of the tentacles and the
mouth ; somewhat in folds by the contraction of its edge, on which
is a row of green tubercles; colour of mouth green; of the opening,
flesh-colour.

Another variety of this species was seen with the body a dull grass-
green : tentacles and disk, pale sage-green.—J. DrayTON.

b. Tentaculis disci dimidio brevioribus.—(Tentacles shorter than half the disk.)
4. ActiNia cLEMATIS. (Drayton.)

A. depressa, extus pustulata, medio 2% crassa, infra supraque valde
dilatata, disco latiore (4"), plicato-lobato, margine uniseriatim tuber-
culato, tuberculis sesquilinearibus ; tentaculis brevibus (3"), validis,
numerosis (fere 5-seriatis), disci portione nudd dimidio latitudinis
angustiore ; ore oblongo (§"), prominulo.

Depressed, exterior pustulate, at middle 2 inches broad, upper and
lower extremities much dilated, the upper most so and 4 inches
broad, with the margin lobed and uniseriately tuberculate, tubercles
a line and a half broad; tentacles short and rather stout, numerous
(nearly in 5 series), the uncovered portion of the disk less than half

the whole diameter; mouth oblong (% of an inch), but little pro-
minent.
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Plate 1, figs. 4 and 5, different varieties, natural size.

Valparaiso, Chili. Ezp. Ezp.

In one variety, the body, with the disk and tentacles, is of a deep
rich green colour; the centre of the disk a little paler, the marginal
tubercles a bright yellow, and the under part of the foot yellow. In
another, the body is a deep crimson, with the tubercles of the lateral
surface deep green, and the marginal tubercles vermilion; the ten-
tacles dark lake, and the central part of the disk, a paler lake ; under
surface of the base, a bright orange, approaching to vermilion. The
disk is very broadly dilated, and forms four or five lobes or folds, by
an upturning of the margin.—J. DrayTON.

5. AcTiNiA FLORIDA. (Drayton.)

A. confertim papillosa, 2-2%" alta, medio 2%" crassa, infra supraque
parcé dilatata (3"), basis margine undulata, margine superno um-
seriatim tuberculata, subplicata ; tentaculis brevibus (5-6""") subequis,
subulatis, validis, confertis, 5-subseriatis ; ore prominente.

Exterior crowdedly papillose, height 2 to 2} inches, at middle 2}
inches thick; lower and upper extremities sparingly dilated (3
inches in breadth), margin of base undulate, upper margin unise-
riately tuberculate, somewhat plicate; tentacles short (about half
an inch), nearly equal, subulate, stout, crowded, in 5 imperfect
series ; mouth prominent.

Plate 2, figs. 6, 7, 8, different varieties, natural size.

Shores of San Lorenzo, off Callao, Peru. Ezp. Exp.

The disk of this species is usually in five folds, and the tentacles
cover a breadth of half to three-fourths of an inch. The surface of
the disk, between the tentacles and the mouth, is strongly marked by
numerous radiating lines. One variety has a royal smalt colour, with
the small papille of the surface a fine ultramarine, the disk a paler
blue, and the marginal tubercles pearly white. Another is verdigris
green, with the papille of the same colour, and the marginal tubercles
yellow. Another (fig. 8), apparently the same species, though a little
higher (near 3 inches), has the papille of the lateral surface of a sap-
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green colour on a reddish ground, with the tentacles a dull purple,
the disk between the tentacles and the mouth light grayish-green,
the mouth flesh-colour, and the under surface of the base scarlet.—
J. DravTON.

Figure 26 may be the young of the above species.—J. DrayTON.

6. AcTiNIA TABELLA. (Drayton).

A. extus levis, medio viz 1” crassa, infra supraque valde dilatata
(fere '), basis margine laté lobata, margine superno uniseriatim
tuberculata ; tentaculis brevibus (4'"), subequis, validis, subu-
latis, confertis, 4-subseriatis; ore oblongo, prominente: contractd,
subglobosa.

Exterior smooth, animal scarcely an inch thick at middle, with the
upper and lower extremities very much dilated (nearly two inches
in breadth), margin of base broad lobed, upper margin tubercu-
late; tentacles short (4 lines), sub-equal, stout, subulate, crowded,

.in 4 imperfect series; mouth oblong and prominent: form of animal,
subglobose when contracted.

Plate 2, fig. 9, animal natural size; a, same, contracted.

On the rocks of False Bay, Porto Praya, Cape de Verds. Ezp. Exzp.

Colour of animal throughout, a deep crimson, except the marginal
tubercles, which are rather large and of a bright violet colour. When
contracted, the form is nearly pyriform or subglobose, and the tenta-
cles wholly disappear ; the surface has fine parallel linings running
perpendicularly, which are hardly perceptible when expanded.—
J. P. CovuTHOUY.

ACTINIA GRAMINEA. (Drayton.)

A. extus levis, basi valde dilatate (2"), profundée lobata, et margine
uniseriatim pustulata; supra subcylindrica, 1" crassa; disco parcé
latior, margine superno uniseriatim tuberculato,; tentaculis brevibus
(8—4""), subequis, subulatis, subvalidis, confertim 3-seriatis, ore promi-
nulo, orbiculato : contractd, plano-conica.
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Exterior smooth, base very much dilated (to 2 inches in breadth),
and deeply lobed with the margin finely pustulate in a single line;
above, nearly cylindrical and an inch thick, with the disk scarcely
broader; upper margin uniseriately tuberculate; tentacles short
(3 to 4 lines), subequal, subulate, rather stout, crowdedly in 3
series; mouth a'little prominent, circular: form of contracted ani-
mal a very low cone.

Plate 2, fig. 10, animal natural size; a, disk and tentacles; b, the
same, contracted.

False Bay, Porto Praya, island of St. Jago, Cape de Verdes, in
crevices along the rocky shores. Ezp. Ezp.

The base of this species is deeply divided into about 10 lobes, and
on the outer margin of each, there is a range of minute tubercles.
The colour of the exterior is a light green, delicately lined vertically
with straw colour ; tentacles light yellowish green; disk greenish and
finely radiated with light yellow; the prominent mouth bright blue,
with white aronnd the opening. The tubercles of the upper margin
are much smaller than in the A. tabella.—J. P. CoutHovy.

-

Actinia DIADEMA. (Drayton.)

A. sparsim verrucosa, basi dilatata (1%"), et laté lobata ; supra, cylin-
drica, 1" crassa, disco non latiore, margine superno uniseriatim tuber-
culato ; tuberculis prominentibus ; tentaculis brevibus (3—4""), sube-
quis, subulatis, subvalidis, confertim A-seriatis ; ore sepe elevato :
contractd, alto-hemisphericd.

Body covered with scattered verruce ; base a little dilated (1} inches
in breadth) and broad lobed; above, cylindrical, an inch thick
and the disk not broader; superior margin, with a single series of
prominent tubercles; tentacles short (3 to 4 lines), subequal, subu-
late, rather stout, crowdedly in 4 series; mouth often much ele-
vated : form of animal when contracted a prolonged hemisphere.

Plate 2, fig. 11, animal expanded, natural size; @, a view of the
disk and prominent mouth; &, the animal contracted.
34
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parcé dilatata ; tentaculis subequis, 1" longis, validis, subulatis, 2-sert-
atis; ore prominente, intus 8-partito.

Nearly cylindrical, 1 to 13 inches in diameter and height, sometimes
very much elongated and writhing; sides smooth, but somewhat
corrugato-striate, and above, colour delicately tesselated ; base
sparingly dilated; tentacles subequal, an inch long, stout, subulate,
in 2 series; mouth prominent, with 8 lobes within.

Plate 3, fig. 18, animal, natural size; g, the disk and tentacles; 5,
¢, d, e, f, forms sometimes assumed by the animal, sketched by J.
P. Couthouy.

Among the crevices of rocks, in tide-pools, Orange Harbour, Terra
del Fuego. Ezp. Exp.

The body has nearly a flesh colour, except near the summit, where
it is finely chequered with green ; the tentacles and disk are deep
crimson; the mouth has a small opening and a pale yellow colour.—
J. DravyTON.

AcTINIA MONILIFERA. (Drayton.)

A. extus levis, 1" crassa, infra supraque dilatata (1%'"), basis margine
crenulato et monilifero, prope marginem quoque supernum superficie
pariter moniliferd ; tentaculis exiguis, fere 1" longis, 3-seriatis ; ore
prominente.

Animal, with the exterior smooth, an inch in diameter, below and
above dilated (to 13 inches), margin of base crenulate, and the sur-
face adjoining appearing beaded; the surface near the upper
margin also beaded ; tentacles quite slender, nearly an inch long,
in 3 series; mouth prominent.

Plate 3, fig. 19, expanded animal, natural size.
Obtained at low tide, at upper extremity of Bay of Islands, New
Zealand. )

The colour of the body is pale dull brown, with lines or irregular
cross markings of a deeper colour. The bead-like structure gives it
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the appearance of a beautifully ornamented pedestal. The tentacles
are coloured with eight or ten bands alternately white and brown.
The disk is dull yellow, and mouth dark flesh colour.—J. DrayTON.

+ AcTinia PRETIOSA. (Dana.)

A. cylindrica, oblonga, 13-2"" crassa, tentaculis 2-seriatis, exiguis, 2'"
longis, subequis ; extus levs, sed maculis minutis, floriformibus, quin-
quelobatis, remoté sparsis, alits punctiformibus; ore prominulo,
oblongo. :

Cylindrical, oblong, 14 to 2 lines in diameter; tentacles in 2 series,
slender, 2 lines long, subequal ; exterior surface smooth, but here
and there a minute prominent spot looking like a flower with a
simple 5-lobed corolla, besides other scattered dots.

Plate 3, fig. 20, animal enlarged ; a, natural size.

The Feejee Islands, Pacific Ocean. Ezp. Exp.

This small species was found attached to a fragment of coral in
Sandalwood Bay, in the Ieejee Group, island of Vanua-levu. It
may possibly be a young individual. It was nearly two-thirds of an
inch long when fully expanded,and part of the slender tentacles were
turned inward and part outward. The exterior is peculiar in having
distantly distributed over the surface minute rosette-like spots, as
exhibited in the figure. The general colour is faint flesh-tint; the
rosettes are rich carmine, with a white border, and look like gems
over the surface; the tentacles are yellowish, with orange bases,
and a bright red spot within, just above the point of attachment.

Figure 21, represents a young animal of some species of Actinia,
found swimming free at the Feejees.

ACTINIA LINEOLATA. (Couthouy.)

A. hemuspherico-conica, valde depressa, 13" lata ; latere levis, verticaliter
brunneo-lineata ; tentaculis 24, biseriatis, 6-8"" longis, subvalidis ;
disco parvulo, hneis pallidis radiato; ore parvulo, orbiculato, non
prominulo.

35
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Animal a low depressed rounded cone, 1} inches broad, sides smooth,
vertically lined with brown; tentacles 24, in 2 series, 6 to 8 lines
long, rather stout; disk small, radiated with whitish lines; mouth
small, circular, not prominent.

Plate 3, fig. 22, animal natural size ; a, view of disk and tentacles.

On small stones just below low water mark, Forge Cove, near
Orange Harbour, Terra del Fuego. Ezp. Ezp.

The diameter of this species is sometimes one and a half inches,
though rarely found over. half an inch. The body becomes nearly
flat on contraction. Colour a pale ochre, on which are disposed a
number of longitudinal lines of an amber colour, and arranged in
regular order, a broader one alternating with two narrower, so as
to leave between each of the broader lines, three ochreous ones of
the same width. Near the inferior margin, the colours are fainter,
giving it the aspect of being surrounded by an indistinct zone. The °
tentacles have a pale flesh colour. The disk is purplish-brown, with
flesh-coloured lines extending from base of tentacles to near the centre,
of a pale ochre colour. Mouth retaining a circular form, even in con-
traction, with convex ridges on its margin, which correspond to the
tentacles. 'The tentacles of -this species were counstantly and very
actively in motion, and it shifted its position much more frequently
than usual, gliding readily over the smooth surface of the jar in which
it was kept, by the contractions and expansions of its base. -

The young were observed in several instances to be ejected from
the mouth. They were at first attached to the parent by a white
filiform pedicel, about a quarter of an inch long, which appeared like
an extension of the base. In about five minutes after the expulsion,
they separated with the pedicel still attached : shortly after, it gradu-
ally contracted, disappeared, and in a quarter of an hour they attached
themselves to the bottom, and fully expanded. They resembled the
parent, but were paler and more transparent.—J. P. Couvrtiouy.

AcTINIA CRUENTATA. (Couthouy )

A. conico-subhemispherica, basi parcé dilatata, latere concentricé corru-
gata et tuberculata, tuberculis parvulis, suctoriis, verticaliter seriatis,
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infra obsoletis ; tentaculis numerosts, fere 1" longis, subequis, validis ;
ore prominente, intus 4-partito ; disco lineis pallidis radiato.

Conico-subhemispherical, sparingly dilated at base, sides concentri-
cally wrinkled and tuberculate, tubercles small, suctorial, vertically
seriate, obsolete :below ; tentacles numerous, nearly an inch long,
subequal, stout; mouth prominent, four-cleft within; disk radiated
with whitish lines.

Plate 3, fig. 28, natural size; a, disk with the tentacles.

Saddle Island, entrance of Orange Bay, Terra del Fuego. Ezp. Ezp.

This brilliant species, which for its colour may vie with any of
its tropical congeners, was obtained at low water among the rocks,
where it was buried in the sand, with its tentacles barely visible.
When expanded, its form is subconical, the base being consider-
ably more dilated than the disk. In contraction, it resembles in
form the upper half of a fig. The ground colour is a faint purplish
red, on which are numerous longitudinal lines of darker red, which
toward the disk deepen into crimson, with a tinge of purple. Be-
tween these lines are a series of small perforate sucker-tubercles of a
rose-white colour, most apparent near. the disk, and disappearing
wholly at the basal margin. To these suckers, the sand and small
gravel adhered with considerable tenacity. They had a yellow colour
when fully expanded, and were 75 of an inch in diameter. The ten-
tacles are numerous, long, subulate, (about forty-six were counted,)
of an intense blood-red. From their base to the mouth, the colour
1s a brownish purple, alternating with narrow pale ochreous lines.
‘The mouth is orange-red at base, deepening towards the summit into
the colour of the tentacles. When fully expanded, the mouth ex-
hibits four distinct protuberances.—J. P. CouTnouy.

AcTINIA DECORATA. ( Couthouy.)

A. subcylindrica, medio 1} crassa, basi laté dilatata et sinuosé lobata,
lateribus supra nudis, infra tuberculiferis, tuberculis perforatis ;
margine superno non tuberculato ; tentaculis %" longts, filiformibus,
(viz §'" crassis), 3-seriatis, confertis, externis brevioribus : contractd,
conico-rotundatd.
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Subcylindrical, at middle 1} inches in diameter, base broadly dilated
and sinuously lobed ; sides naked above, below tuberculiferous and
tubercles perforate; upper margin not tuberculate; tentacles § of
an inch long, filiform (scarcely 4 of a line thick), in 3 series,
crowded, the external a little shorter: when contracted, shape
rounded-conical.

Plate 3, fig. 24, three individuals, one of them contracted and the
other expanded, natural size.

Lagoon of Honden Island, attached to a dead Natica. Ezp. Ezp.

The body has a rich blood-red and orange colour, which is darkest
at the middle, and is surrounded about one third up from the basal
margin by an irregular zone of small white perforate tubercles, from
which it occasionally protrudes a slender flesh-coloured vermiform
organ to an inch in length [spermatic cords?]. From these tubercles
to the margin of the spreading base, the body is veined longitudinally
with purplish-brown lines, having dull blue broader ones between.
The margin itself i1s reddish-brown. The tentacles are long and
slender, with the outer shortest, which are finely maculated with
purplish-brown and white. The margin of the disk is of an umber
colour, inside of which there is a zone of white, then one of purplish-
brown, then a second of white, then another of paler brown, and a
third white zone around the prominent mouth. The edge of the
mouth is rich orange ; the aperture is linear. The white zones of the
disk are crossed and interrupted by bands radiating from the mouth,
and deepening from a light brown at middle, to purple at the margin
and at the mouth. When fully expanded, the disk is cyathiform and
not flat, as usual; and the tentacles lie spread out flat, so that it
resembles a beautiful aster. It contracts very rapidly, but is slow in
expansion. It is very sensitive to light. The body colour presents a
streaky appearance, and has a downy look, difficult to represent in a
drawing.—J. P. CouTnouy.

'The fact that the exterior tentacles are the shortest, might remove
the species from this division; but the difference in length is small.
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c. Tentaculis disci dimidio brevioribus.—(Tentacles shorter than half the disk.)

AcTiNia PAUMOTENSIS.  ( Couthouy.)

A. depressa, extus levis, medio 6'' crassa, supra latissimé dilatata (12"),
margine superno sublobata aut plicato-undulata, non tuberculata ;
tentaculis numerosis, subequis, fere 1%’ longis, validis, subulatis,
portionem disci majorem tegentibus,; disco radiato, et subtus leviter
tuberculato ; ore prominulo.

Depressed, exterior smooth, 6 inches thick at middle, above very
widely dilated (12 inches), upper margin sublobate or plicato-
undulate, not tuberculate ; tentacles numerous, subequal, nearly
1} inches long, stout, subulate, covering the larger part of the
disk ; disk rather strongly marked with radiating lines, and below
faintly tuberculate ; mouth but little prominent.

Plate 3, fig. 25, animal half the natural size.

From the coral reefs, island of Raraka, Paumotu Archipelago.

The colour of the body is light brown; disk, yellowish flesh colour;
mouth flesh colour, and not very prominent. The tentacles are faint .
yellowish-white, tipt with lake, and marked with eight or nine trans-
verse lines.—J. DrayToON.

This species was truly magnificent when seen spread out in the
water, the disk expanding at least a foot in diameter, and densely
covered with large tentacles, tipt with bright lake ; the margin undu-
lating, so as to form numerous lobes, each of whlch had the appear-
ance of being a separate Actinia, and the whole resembling a beautiful
bouquet.—J. P. Coutnovy.

Actina morvis.  ( Couthouy.)

A. medio 1" crassa, bast imrce dilatata, disco valde dilatata et inequa-
liter 5-lobata, margine crenulato, tentaculis numerosis, brevissimis,
clavatis, in triangula radiata 20 dispositis ; ore 4-lobato.

Body 1 inch in diameter at middle, at base sparingly dilated ; disk
much dilated, and unequally 5-lobed ; margin crenulate, tentacles
36
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numerous, very short, clavate, arranged in about 20 radiating trian-
gular groups; mouth 4-lobed.

Plate 3, fig. 26, the expanded animal, natural size; 27, the same
in one of its positions; &, outline of the mouth showing its form.

Lagoon of Clermont Tonnerre. Ezp. Ezp.

The body is very soft and easily injured. The colours sloughed
off in forty-eight hours, but the specimen lived about six days, and in
that time diminished its size full two-thirds. The sides of the fresh
specimen were streaked with interrupted lines of a delicate lake,
except near the margin of the base, which is colourless, and a zone of
dark ochre above, where it is marked vertically by short dark brown
lines. The margin of the disk forms five irregular lobes; it has a
faint ochreous colour as far as the innermost tentacles, but thence to
the mouth the colour is pale rose, with numerous radiating lines of
lake like those on the body. The tentacles are colourless, except at
their tips, which are opaque white. They are short, clavate, and,
when contracted, resemble little pimples; they are not in concentric
series, but constitute about twenty groups of a triangular form, the
apex towards the centre.

This zoophyte was continually shifting its position by means of its
foot or base, which it used almost precisely like the gasteropod mol-
luscs. It also altered its form greatly, sometimes stretching into a
long cylinder, or curving and contracting in every way, and some-
times it was almost flat.—J. P. CovTtHouy.

AcTiNiA ACHATES. (Drayton.)

A. subcylindrica, medio 1" crassa, supra dilatata (13"') et profunde
sinuoso-lobata, lobis quinque aut sex ; extus levis ; tentaculis 3-seriatis,
brevibus (viz 2'"') et exigurs (¥"), submarginalibus, ore prominulo
6-partito.

Subcylindrical, about an inch through at middle, above dilated and
profoundly sinuoso-lobate ; lobes 5 or 6 ; exterior smooth ; tentacles
in 3 series, quite short (2 lines) and slender (4 of a line), submar-
ginal ; mouth a little prominent, 6-partite.

Plate 3, fig. 28, expanded animal, natural size ; g, the disk showing
its lobed form.
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Dredged up in thirty fathoms, off the east coast of Patagonia.

The general colour of the exterior is a light ochre. The disk has
a brownish salmon tint, and the tentacles are a pale shade of the
same, or slightly purplish.

AcTINIA PAPAVER. (Drayton.)

A. extus levis ; depressa, medio 2% crassa, infra supraque valde dilatata
(8"); basis margine leviter crenulato, margine superno non tubercu-
lato, viz undulato ; tentaculis numerosts, feré " longis, validis, subu-
latis, 8-seriatis; ore §'' oblongo, prominente.

Animal, with the exterior smooth ; body depressed, 2} inches thick at
middle, much dilated above and below (3 inches in breadth);
margin of base faintly crenulate, upper margin not tuberculate,
scarcely undulate; tentacles numerous, nearly 3 of an inch long,
stout, subulate, in 3 series; mouth £ of an inch long, prominent.

Plate 4, fig. 29, animal natural size.

From the rocks exposed to the surf, Wollongong, Illawarra, New
South Wales. Ezp. Ezp. '

This species is found most abundant on rocks exposed to the surf,
a little above low-water mark ; they are, therefore, for a short time
exposed out of water, at the receding of the waves, until the tide
covers them again. The colour of the body is a rich brownish-
purple, with regular longitudinal lines of a darker purple, crossed by
finer transverse lines; tentacles red, the inner darkest; disk and sides
of mouth a deep brownish-purple; mouth within, dark orange.

Another variety of this species was seen with a brownish-green body
and disk, and tentacles of the same colour, but paler.—J. DrayToN.

ActiNia PLUVIA.  (Drayton.)

A. minute tuberculata, medio (23'") crassa, infra supraque valde dila-
tata (3%"'), basis margine undulata, margine superno non tuberculata ;
tentaculis subconfertis, 3-seriatis, 6'"' longis, validis, subulatis; disco
valde radiato; ore prominulo, 6-8"" oblongo.
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Minutely tuberculate or papillose, at middle 24 inches in diameter;
upper and lower extremities much dilated (3} inches in breadth),
margin of base undulate, upper margin not tuberculate; tentacles
somewhat crowded, in 3 series, 6 lines long, stout, subulate; disk
strongly marked with radiated lines; mouth a little prominent, 6 to
8 lines long.

Plate 4, fig. 30, animal natural size; a, part of the surface of one
of the varieties.

From rocks, island of San Lorenzo, Callao, Peru.

This Actinia varies much in colour. Some are bright orange
throughout, with the tentacles a little darker, and the disk paler. In
others, the tentacles are of a dull red: others, a very pale red, with
the mouth a very deep red. In others, the ground colour of the body
1s a dark brownish-green, papille bright orange, tipped with small
white beads or dots (fig. 304). The tentacles are over a line thick at -
base. The orange or salmon-coloured species, on an attempt being
made to detach it from the rocks, ejected the water from all its ten-
tacles to a distance of 2 or 3 feet.—J. P. CourHovuy.

AcTiNIA RETICULATA. (Couthouy.)

A. extus levis et reticulaté corrugata, subcylindrica, 13" alta et 23"
crassa, cum disco valde dilatato (3%"), margine leviter 5-lobato, non
tuberculato ; tentaculis numerosis, brevibus (3'"'), non turgidis, por-
tionemque disci majorem tegentibus, internis paululo majoribus, ore
prominulo, 68" oblongo.

Exterior smooth and reticulately corrugate, subcylindrical, one and a
half inches high, and two and a half thick, with the disk very much
dilated (3} inches in breadth), and margin somewhat five-lobed,
not tuberculate; tentacles very numerous, quite short (3 lines),
not turgid, and covering the larger part of the disk, the inner a
little the largest; mouth somewhat prominent, 6 to 8 lines long.

~ Plate 4, fig. 31, the expanded animal, natural size; a, the same
contracted, of nearly a hemispherical form.

Orange Harbour, Terra del Fuego. Lzp. Ezp.
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This Actinia was found near the watering cove, Orange Har-
bour, adhering to stones and shells. The body is of a fulvous orange
(sometimes olive-brown), with an indistinct zone of black surrounding
the superior margin, and covered with a sort of raised network, pro-
duced by the corrugations of the external envelope. This reticulation
is most apparent and very regular, when the animal is fully expanded ;
but in a state of contraction (fig. 31, @) it disappears, and assumes a
simple rugose appearance. The disk is broadly dilated, and the five
lobes, or folds, are never effaced so as to leave the disk circular.
Tentacles short, subulate, and disposed in nine or ten close alternate
series; colour olivaceous; the inner ones largest, decreasing to mar-
ginal ones, which are mere papille. The prominent mouth is of a
velvet purplish-black, coloured with olive at the margin of the
opening. The disk from base of tentacles to the mouth, is of a bright
ochreous colour, with strong radiating lines, crossed by others of a
pale olive-green. The protuberant mouth is oblong and rigid.

In detaching the specimen from the rock, the base was lacerated
so as to expose the ovaries. It was placed directly in a jar of water,
and the next morning there were about fifty small ones adhering to
the bottom of the jar, from the size of a pin’s head to three-eighths of
an inch in diameter. These little ones were observed to have the body
proportionally much longer than the parent, with fewer series of ten-
tacles—the smallest had but two, and the largest five. They seemed
to be in full enjoyment of all the functions of life, attaching them-
selves quickly to the jar, shells, or even living animals, ten of them
having crawled upon a Sigaretus, and fixed themselves on his back.
This Actinia is remarkable for the opacity of all its parts; the colours
are all soft and rich, but even in the young they lack that transparency
usually met with in these zoophytes. A number of small crustacea
(Spheroma and Gammaridz) were found in the stomach, captured
probably by means of the tentacles, to which every thing sticks that
comes in contact with them.—J. P. CovTnouvy.

Actinia Fueciensis.  (Couthouy.)

A. subcylindrica, 2" crassa, extus levis, supra infraque parce dilatata,
basis margine paulum undulata ; tentaculis undique remotéque sparsis,
turgidis, 3" longtis ; ore parvulo, orbiculato, 5-‘partito : contractd, valde
depressa, conveza.
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Subcylindrical, 2 inches in diameter, exterior smooth, upper and
lower extremities sparingly dilated, margin of base slightly undu-
late; tentacles throughout remotely scattered, turgid, 3 lines long;
mouth small, circular, 5-cleft : form of animal when contracted very
much depressed, convex.

Plate 4, fig. 32, expanded animal, natural size; @, upper view of
the disk ; 4, animal contracted.

From rocks, on the shores of Orange Harbour, Terra del Fuego.

The tentacles in this species have nearly -¢the form of a grain of
wheat,” and are of a grass-green colour ; they are scattered over the
disk about a line or a line and a half apart, and nearly in five series.
The disk is of a bright orange colour, and the body externally a
darker orange, with transverse parallel lines or markings of dark
brown ; the mouth is but little elevated, 5-lobed, and of a pale orange
colour, with quite a small opening.—J. P. CovTHouy. '

Actinia NYmMPHEA. (Drayton.)

A pumila, 8'" alta, extus levis, infra supraque dilatata (1'), bast bene
crenata, crenaturis 13" latis, lateribusque pariter lineis verticalibus
notata ; tentacults brevibus (2-24""), 3-sertatis, exiguis, ore promi-
nulo, " oblongo : contractd, truncato-conici valde depressa.

Small, 8 lines high, exterior smooth; upper and lower extremities
dilated (1 inch in breadth); margin of base regularly crenate, cre-
natures a line and a half broad, sides correspondingly marked with
vertical lines; tentacles short (2-23 lines in length),in 3 series,
slender; mouth a little prominent, and one-sixth of an inch long :
the form of the contracted animal a very low depressed truncated
cone.

Plate 4, fig. 33, expanded animal, natural size; @, the same con-
tracted.
Valparaiso, Chili. Ezp. Ezp.

This species has a whitish exterior, marked vertically with pale
ochreous lines, about a line and a half apart. The disk is of a pale
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purplish tint, and the tentacles are yellow. It is near the primulia,
but the vertical lines are more distant, and the margin of the disk is
not tuberculate.—J. DravTON.

. AcTiNiA RUBUS. (Drayton.)

A. pumila, 9" alta, extus levis ; infra, supraque dilatata (fere 1" lata),
basi crenata, crenaturis 1" lata, lateribusque lineis verticalibus sepe
interruptis notata ; tentaculis brevibus (2%'""), 2-seriatis ; ore promi-
nudo, fere & oblongo.

Small, § of an inch high, exterior smooth; upper and lower extre-
mities dilated (nearly an inch broad), base crenated, and crenatures
a line broad, sides marked with vertical interrupted lines; tentacles
short (2% lines in length), in 2 series; mouth a little prominent,
nearly a sixth of an inch long.

Plate 4, fig. 34, animal natural size; @, same, contracted.
Valparaiso, Chili. Ezp. Ezp.

The colour of the body is ash-brown, marked vertically with
slate-coloured dotted lines. The tentacles are white; disk rich
purple; mouth the same, except at the opening, which is whitish.—
J. DrayTON.

AcTtiNia GEMMA. (Drayton.)

A. pumila, subcylindrica, ¥ crassa, extus tuberculata, tuberculis con-
tiguis; disco viz dilatato ; tentaculis brevibus (2%'"), 2-seriatis, sub-
exiguis : contracta, pyriforma.

Small, nearly cylindrical, § an inch thick, exterior with contiguous
tubercles; disk scarcely at all dilated ; tentacles short (24 lines
long), in 2 series, rather slender; animal, when contracted, pyri-
form.

Plate 4, fig. 35, the expanded animal, natural size; @, the same
contracted.

False Bay, Porto Praya, Cape de Verdes. Lxp. Exp.
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The body, when contracted, is pyriform. The general colour of
the exterior is a dusky gray or ash, with small tubercles of a pale
blue, arranged in a regular series, with undulating longitudinal lines
or wrinkles between. The disk scarcely extends beyond the body,
and is irregularly indented. The two ranges of adhering tentacles
have a pale yellow colour, faintly tipped with light carmine or rose,
and wholly disappear on contraction. Only three individuals of this
species were found, and these were adhering to a Buecinum.—
J. P. Coutnouy.

AcTiNiA cURTA. (Drayton.)

A. pumila, valde depressa, 6-8"" lata et viz 1§ alta, basi dilatata et
lobata, sed disco viz dilatato; tentaculis subequis, 3" longis, 2-seriatis,
subvalidis.

Small, very much depressed, 6 to 8 lines broad, and scarcely 13 lines
high, dilated at base and lobed, but disk scarcely at all spreading ;
tentacles subequal, 3 lines long, in 2 series, rather stout.

Plate 4, fig. 36, animal natural size ; a, upper view of the same.

False Bay, Porto Praya, Cape de Verdes. Ezp. Ezp.

Only two specimens of this curious Actinia were found. One in
a dead shell of Cyprea Leonida, and the other, inside of an empty
shell of Purpura neritoidea. The colour of the body 1s green,
clouded with dark brown ; the dilated part of the base is rich blue;
the tentacles yellowish-green, darker at base, and the disk ochreous
yellow. The mouth is a little prominent and elliptical.—J. P.
CouTHovY.

II. TENTACULIS EXTERNIS VALDE MINORIBUS,
ActiNia RHODORA. (Couthouy.)

A. subhemispherica, 15" crassa, extus levis, basi dilatata et parcé lobata ;
tentaculis subulatis, 3-seriatis, internis 1" longis, externis viz 4", sub-
validis, ore turgido valdeque eminente, 6-partito.
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Subhemispherical, 11 inches thick, exterior smooth, base dilated and
sparingly lobed ; tentacles subulate, rather stout, in 8 series, the
internal 1 inch long, the external a third of an inch; mouth very
turgidly prominent, 6-cleft within.

Plate 4, fig. 37, expanded animal, natural size; @, upper view of
the disk and tentacles. {

Hospital Island, Rio de Janeiro. Ezp. Ezp.

The unequal tentacles and the almost globular projecting mouth,
6-cleft within, are striking characters of this species. The general
colour of the body is a bright lake, with paler vertical lines; the ten-
tacles have a reddish ochre tint, becoming bluish at base; and the
disk, which is of a bright lake, is strongly marked with lines running
from the base of the tentacles to the mouth prominence. The mouth
1s of a bright rose-red colour, deeper within. When expanded, the
species presents a flat disk, having the appearance of a beautiful
aster.—J. P. CouTnouy.

IIl. TENTACULIS INTERNIS VALDE MINORIBUS.
ActiNiA ARTEMISIA.  (Pickering.)

A. suburceolata, medio 23" crassa et valde turgida, disco pavlum dilatata,
lateribus per tubercula seriata verticaliter notatis, tuberculis promi-
nentibus, infra obsoletis ; tentaculis 3-seriatis, subulatis, validis, internis
semipollicaribus, externis pollicaribus ; disco leviter radiato ; ore par-
vulo, lobato.

Suburceolate, at middle very turgid and 2} inches through, disk
somewhat dilated ; sides studded with vertical series of prominent
tubercles, which become obsolete below; tentacles in 3 series, stout,
subulate, the inner half an inch, the exterior an inch, in length;
disk faintly radiate ; mouth small, lobate.

Plate 4, ﬁg.' 38, animal natural size; a, a view of the disk and
tentacles.

Abundant in Discovery Harbour, Puget’s Sound, Northwest Coast
of America.

38
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The general colour of the exterior of the body is a yellowish-green.
The tubercles have a dark sap-green colour; they become obsolete
below, yet the green line continues to the base of the animal. The
colours of the tentacles are various and shaded like those of the prism;
the disk 1s dull greenish, becoming darker towards the base of the ten-
tacles, and the mouth is flesh-coloured.—J. DrayTON.

This species occurs, buried in the sand, and also attached to pebbles
or shells, two or three inches below the surface. When left by the
tide, it is easy to mistake the hole in the sand which eovers them, for
the water-tubes of a Mya. On contracting, water spurts from various
small lateral orifices, as from a watering-pot.—C. PicKERING.

Genvs IL—METRIDIUM.—Oxen.

Actinide bast affize, alits tentaculis simplicissimis, nudis, et aliis tenta-
culis vel appendicibus frondescentibus, aut marginalibus, aut sparsis.

Actinide attached at base, having some simple naked tentacles and
other frondescent tentacles or appendages, either marginal or scat-
tered over the disk.

MEeTrIDIUM PRETEXTUM. (Couthowy.)

M. cylindricum, mazimum, 28" crassum et sepe 6" elongatum, extus leve,
basi viz dilatatum et margine bene crenatum, crenaturis 2" latis ; ten-
taculis internis, 2-seriatis, longis (13"') et _flagelliformebus, subvalidis ;
extermis paulo brevioribus, 3" latis, frondescenter laciniatis aut subti-
liter lobatis, latere coalitis et apice tantum lkberis, superficie poris
tubulatis paucibus instructd.

Very large cylindrical, 2% inches in diameter, and often 6 inches
long, exterior smooth, base scarcely dilated and neatly crenate at
margin, with the crenatures a sixth of an inch broad ; inner tenta-
cles long (1% inches) and flagelliform, rather stout; external a little
shorter, 3 lines wide, frondescently laciniate or delicately lobed,
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coalescing by their sides with only the apex free; a few tubulate
pores over the surface.

Plate 5, fig. 39, animal natural size; @, under surface of exterior
tentacular appendages; b, upper view of disk.

Harbour of Rio'de Janeiro. Ezp. Ezp.

This splendid species has a flesh-red exterior, shading into orange
above, and finally into a rich purple directly beneath the disk. The
inner tentacles resemble those of the common Actinie. The ex-
ternal tentacular appendage extends around the summit of the animal
like a ruffle or fringe, and consists of about fifty spatulate divisions,
the margins of which are ornamented with numerous short frondes-
cent lobes and tufts. These divisions adhere to one another to within
rather more than a fourth of an inch from the extremity, and here,
between each, there is an irregular indentation. Small tubular orifices
are irregularly scattered over the surface of these lobes, which are for
the most part surrounded by short mossy foliations. While the upper
surface is nearly flat, the under surface of each division is convex,
and over it are scattered small tubercle-like projections, apparently
corresponding to the orifices above. This tentacular fringe is capable
of great dilatation and contraction, the diameter varying at different
times from two to four inches. Sometimes it is elevated nearly per-
pendicularly, and the summit has the shape of a cup or goblet; again
it curves inward and nearly conceals the disk; again the fringe like
the richest embroidery hangs gracefully drooping from the margin.

The foot or base of the animal is a bright vermilion, and the same
colour is diffused in fine dots over the body on a light yellow ground,
besides forming vertical lines or stripes of rather indistinct outline.
These lines are continued into the crenatures or small prominences
that margin the base, and the bottom of the base itself is radiately
striated to correspond with the same. The upper surface of the ten-
tacular fringe has the lobes alternately dark olive-green and brownish,
clouded with a light ash tint. The disk is marked with alternate
stripes of orange and brown radiating from the mouth to the tentacles,
where these colours pass into a pale dull red: this shade charac-
terizes the tentacles, which are also marked with ashy ocellations near
their base, and sometimes near half way to their tips.

This species adheres to stones like other Actinide, but is found
covered with sand, with its disk expanded just level with the surface.
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The specimens affording this description were obtained in two fathoms
water, off Santa Cruz. Smaller specimens were seen in sandy pools
left by the tide among the rocks, on the north side of the harbour near
Praya Grande. When molested, they conceal themselves entirely
beneath the sand.

While kept confined, the form was constantly varying; at one
moment, becoming a flat disk, and the next extended to a length of
six inches. It moved about upon the sides of the glass with consider-
able ease, by means of its exterior tentacular fringe, crawling up the
sides of the jar, a length of sixteen inches, in about five hours. No
stinging sensation was perceptible while handling it; but when the
disk was touched to the tongue or lips, it was very apparent, and the
irritation lasted from twenty minutes to an hour.

Another allied species was observed by Dr. Pickering in the sand
among the rocks outside of the harbour.—J. P. Coutnouy.

METRIDIUM CONCINNATUM. (Drayton.)

M. depressum, medio 2" crassum, infra supraque” dilatatum, disco 3"
lato, valde radiato, margine plicato-lobato ; lateribus tuberculosts, tuber-
culls suctoriis ; tentaculis intermis subulatis, validis, sparsis, ¥ longis,
canaliculatis, et fere triangulatis ; fimbrio-tentaculis externis, fere 3"
longis et 1-13"" latis, frondescenter laciniatis.

Depressed, 2 inches in diameter at middle; upper and lower extremi-
ties dilated ; disk 3 inches broad, strongly radiate, margin plicato-
lobate ; sides tuberculous, tubercles suctorial; inner tentacles half
an inch long, stout, subulate, scattered, channelled and almost tri-
angular; fringe-tentacles external, nearly § an inch long, and 1 to
13 lines broad, frondescently laciniate.

Plate 5, fig. 40, animal natural size; @, one of the tentacles; 5, a
transverse section of the same. 41. The animal as it occurs half-
concealed in the sand.

San Lorenzo, Callao, Peru. Ezp. Ezp.

The ground colour of the body is ochreous-olive, while the vesicles
are olive-green. The inner tentacles have nearly the colour of the
body, though paler, and are faintly striped with pale purple. The
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disk is purple, with strong radiating lines; another variety has a
green ground with ochreous tubercles.—J. DravToN.

This species resembles the pretextum, and was found, like that, bur-
rowing in the sand. The body is covered with large tuberculiform
suckers, to which fragments of shells and pebbles adhere; the delicate
foliated appendages look like embroidery, and one of a brown tint
alternates with three white ones. The tentacles are subtriangular,
the outside being slightly concave. Specimens were seen extending
to more than three inches in diameter.—J. P. CouTnouy.

MEeTrIDIUM MUSscosUM. (Drayton.)

M. valde depressum, 1" altum, et 2" crassum, lateribus per vesicula
suctoria armatis; disco margine viz plicato, leviter radiato; tentaculis
subulatis fere" longis, validis, 3-seriatis, appendicibus frondescentibus
undique sparsis, viz 3" superantibus.

Much depressed, an inch high, and 2% inches in diameter; sides fur-
nished with suctorial vesicles; disk faintly radiated, scarcely plicate
at the margin; tentacles subulate, in three series, nearly § of an
inch long, stout, and scattered among them are numerous fron-
descent appendages, not over three lines in length.

Plate 5, fig. 42, the expanded animal of the natural size; 483, the
same, as it lies embedded in the sand.

From sandy pools among the rocks, left by the tide, Wollongong,
Nllawarra, New South Wales. Ezp. Ezp.

The animal becomes quite thin when much dilated, and the base
spreads to about two and a half inches in diameter. The body has a
yellowish sage-green colour, with longitudinal and transverse markings
of brown, and it is covered, not very thickly, with suckers, to which
fragments of shells, pebbles, &c., adhere; the suckers project consi-
derably, and are of a purplish-brown colour. There are three ranges
of subulate tentacles, of the same colour as the body, and about three-
fourths of an inch long; the middle range is opaque, and is marked
by four white and four umber-coloured bands. Near the base of each
tentacle, the animal is furnished with short leafy appendages, more

39



154 ZOOPHYTES.

simple in form than those of the preceding species. The disk has a
rich purplish-brown colour, and the mouth is bright green, with the
interior vermilion.

Fammy IL—ASTR AEID A.

Animalia multitentaculata. Tentacula margine discorum disposita.
Disci aut simplices, aut seriatim gemmantes et hineis conjfluentes.
Coralla calcarea, cellis radiatis excavatis, lamellis, corallis aggregatis,
ez uno ad alium centrum non productis, sed medio septi sepius inter-
ruptis, itaque stellis circumscriptis.

Animals with numerous tentacles arranged along the margin of the
disks, and covered by the same on contraction. The disks either
simple, or budding in lines and long-confluent. Coralla calcareous,
with concave radiate cells; lamell, in aggregate species, not con-
tinuous from one centre to another, but generally interrupted half-
way ; the stars, therefore, circumscribed.

The Astrzide are various in their forms and modes of growth.
The massive species assume hemispherical shapes, rarely nodular,
with the surface of the coralla, in some cases, pitted with concave
stellate cells (Astr@a), and, in others, marked with meandering chan-
nels and ridges (Meandrinz, some Muss®, Ctenophylliz, and some
Manicinz); in the former, each cell is covered, when alive, with a
polyp-flower; and, in the latter, the confluent disks and tentacles of a
series of polyps occupy the channels. In a few species, the cells are
confluent also across the ridges (Monticularie), and, consequently,
instead of ridges, conical prominences cover the surface, which have
a stellated structure from the lamellz that meet and constitute them
(3 77).

In many of the Astr®ide, the several calicles form distinct branches
(¢ 79) (Euphylli®e, Mussz, Manicine, Caulastrze); and in these, the
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cells may be simple, belonging to a single polyp,—or a long line or
series may be united, so as to form a meandering trench. 'There are
thus the simple and meandrine forms of the calicularly branched
species, as well as of the aggregate. Like the latter, these segregate
zoophytes are usually hemispherical, remarkably perfect in sym-
metry, and often many feet in diameter.

Besides these, there are also foliated species. The folia are some-
times clustered in convex clumps (Meruline), and each leaf is grace-
fully and delicately modelled, the ridges of the surface constituting
its nervures. The cells are indistinct, and lie in furrows between the
ridges, and the species, therefore, are properly foliaceous Meandrinz;
the lamelle of the ridges are a little oblique, owing to the mode of
growth. Branching forms also occur of the same general character.

A few of the foliaceous Astrzide (Echinopore) have the surface
simply striated and spinulous, and the cells are circular and some-
what prominent (§ 76). A branching’ species of this genus is a con-
necting link between these corals and the Oculine.

Other foliate species (Tridacophylliz) have large expanded cells,
partially enclosed by ascending folia, which are striated with narrow
and nearly entire lamelle. The folia correspond to the septa of other
species, which are here thin and leaf-like. Other cells often occur on
the surfaces of the folia, in which case, they resemble the Pavoniz.

Besides the instance of the branching KEchinopora uniting this
family to the Caryophyllide, through the Oculinz, there are also cer-
tain tubular Astreee, which approximate in their coralla closely to
other Caryophyllide, and especially to the genus Astreopora and
Astroitis, in which, as the species are massive, the mode of budding
cannot always be easily determined. The many transverse dissepi-
ments, uniting the lamelle by their lateral surfaces, will seldom fail,
however, to distinguish the Astr@as. The characters separating them
from the Cyathophyllide, will be stated in the remarks upon that
family.

The corals of this family are confined, with rare exceptions, to the
coral-reef seas.

The annexed table gives a view of the genera of Astraide, as used
by different authors since Lamarck.
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The genera of Astreide may be arranged and characterized from
the coralla as follows :

I. Lamelle of the eells large, and entire or nearly so; eoralla calicularly branched, or
stipitate (explanato-glomerate).

Gexus I. Evpnyiria. Coralla calienlarly branched, calicles subturbinate, lamelle
thin, bottom of the cell very narrow and often concealed by the large lamelle.

Gexus Il Cre~xornyrria. Coralla explanato-glomerate, meandrine ; lamelle very
stout and remote.

I, Lamelle of the cells dentate or denticulate, rarely entire and then minute ; coralla
ealicularly branched or glomerate, the sepla rarcly foliaceous.

Gexvus ITl. Mussa. Calicnlarly branched or explanato-glomerate ; calicles subturbi-
nate, cells large and concave, sometimes meandrine ; lamellee coarse and dentate, very
unequal and unequally exsert (6 or 7 in a breadth of a fourth of an inch, and half of
these smaller).

Gexus IV. Ma~icina. Calicularly branched or explanato-glomerate ; cells large,
meandrine ; lamell@ very even and nnmerous, and neatly denticulate, rounded above.

Gexus V. Cavnastrza. Calicularly branched; cells small (hardly excceding half
an inch), concave, lamellze unequally exsert, nearly entire ; branches nearly cylindrical,
calicles not turbinate.

Gexvs VI. Tripacopnvirra. Cells large, septa thin foliaceous, prominent, eristate.

Gexvus VII. Asrrza.  Glomerate ; cell nearly or quite circular, rarely lobed.

Genus VIII. MeaxpriNa. Glomerate, not stipitate ; cell a narrow meandering trench
(trench not exceeding a fourth of an inch in breadth).

Gex~vus IX. Mo~Ticuraria. Glomerate; no distinet cells ; surface of coralla covered
with small lamello-radiate cones ; internal texture very eellular.

1. Coralla explanate or foliaceous.

Gexvs X, PuvrivastrEa.  Erect, calicles large and distinct, affixed laterally to the
foliaceous corallum.

Gexvus X1. Merurixa. Spreading-foliacecous or ramose; surface covered with ob-
ligue lamellar ridges or lamello-radiate prominences, with shallow trenches or cclls
between ; internal texture very compact.

Gexus XII. Ecmivorora. Foliaceous or ramose; surface finely echinulato-striate,
calicles small, nearly hemispherical and echinulate.

Genvs L—EUPHYLLIA.*—Dana.

Astreide simplicissime, aut segregato-gemmate, raro libere ; zoophytis
hemisphericis.  Tentacula oblonga, subequalia. Coralla caliculato-
ramosa, caliculis subturbinatis, aut rotundatis aut valde compressis,
interdum meandrinis ; lamellis feve integris ; celli fundo angustissima.

* From ¢v, well or handsoine, and guAhov, leaf, alluding to the neat entire lamelle of
the cells,
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Quite simple or segregato-gemmate, rarely free; zoophytes hemi-
spherical. Tentacles oblong, subequal. Coralla having the calicles
subturbinate, either circular or much compressed, sometimes mean-
dering ; lamelle nearly or quite entire; cell very narrow at bottom.

The Euphyllie grow either solitary or in large convex cespitose
clumps, consisting of segregate polyps; and there is a gradual transi-
tion from the simple species to others with long sinuous cells (some-
times six inches in length), containing several confluent polyp-disks.
No species are known in which the cells are much less than half an
inch in their longest diameter, and their texture is generally firm,
breaking with difficulty, except at the margin. The lamelle are
usually large and evenly thin, and either have a straight or convex
margin ; and when the latter, they often so fill the cell that the bottom
is concealed from view : if the former, the bottom is still very narrow.
The exterior of the calicles, although sometimes spinuloso-striate,
is generally nearly or quite smooth. Even the free species are at-
tached when quite young, and often the scar of the fracture by which
they became free may be distinguished. Some of the species resem-
ble the Muss@ and Caulastre®, but they are distinguished from the
former by their entire lamell®, and from the latter by their firmer
texture, and from both, by the large and broad lamelle nearly filling
the cell.

These zoophytes have a wider range than the other Astreide, some
species occurring in different parts of the temperate zone.

The compound Euphylliz have been united hitherto, since the
dismemberment of Lamarck’s genus Caryophyllia, with the genus
Mussa—the Lobophyllia of Blainville; and the simple species have
constituted a part of the old genus Turbinalia. If a comparison be
made of the animals of these zoophytes (plate .6) with those of the
Mussa (plate 7), sufficient reason will be seen for the separation pro-
posed, which is farther strengthened by the characters of the coralla.
The genus Flabellum was instituted by Lesson for a recent free
compressed species (K. pavonina,) with a lunate outline. But the
rotund shapes pass into the compressed by gradual transitions, both
in this genus, and the genera Mussa and Manicina. The genus
Diploctenium, of Goldfuss, has been referred by Blainville to this
division of the genus.

The descriptions beyond, are preceded by an enumeration of the
species, to show their arrangement, and also to indicate, by an aster-
isk, those that have been examined by the author.
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Arrangement of the Species.

I. Solitary or non-budding.
*1. E. pavonina. 4. L. rubra.
2. E. anthophyllum. *5. E. spinulosa.
*3. E. spheniscus.

II. Compound ; cells simple or lobed.

6. E. glahrescens. *9. E. aperta.
*7. E. gracilis, *10. E. rugosa.
*8. E. aspera. *11. E. turgida.

1. Compound ; cclls mostly long meandering.
*12. E. meandrina, : *14. E. cultrifera.

*13. E. sinuosa.

I. Euphylliee simplicissimee.
1. EvrayLLiA PAVONINA. (Lesson.) Dana.

E. solitaria, lbera, cuneiformis, superné semicircularis; tentaculis
numerosts, validis, 3" longis, subequis. Corallum inferné acuté
carinatum, aut rectum aut obtuso-angulatum, medio leviter peduncu-
latum ; extus leve, viz plicatum, radiaté substriatum ; cella 2" longa,
et ad aperturam 1" lata, profundissima ; lamellis non ezsertis, sub-

denticulatis.

Solitary, free, cuneiform, semicircular above in outline; tentacles
numerous, stout, three-quarters of an inch long, subequal. Coral-
lum below acutely carinate, edge either straight or forming an
obtuse angle at centre, at middle a small pedicel; exterior smooth,
scarcely plicate, radiately substriate; cell two inches long, and one
broad at the aperture, very deep, lamell® not exsert, subdenticulate.

Plate 6, fig. 5, corallum, natural size; 5 «, the animal expanded;
fig. 6, the corallum of another variety ; 6 a, profile of same.

Sandwich Islands, according to Lesson, who states that a large
number of specimens were brought to England by the Blonde. The

Expedition did not meet with it.

This species is one of the free cuneiform Euphylliee. Its flabellate
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or fan-shaped form suggested to Lesson his generic name Flabellum,
which was proposed for this species. The inferior edge is quite sharp,
and forms, according to Lesson’s figures, a very low obtuse angle
(about 150°) at the centre, where there is a small prominence, which
is the remains of the pedicel. In some of the specimens examined by
the author, the edge was often quite straight, and in others formed a
re-entering angle at centre. The sides are flat or a little concave, and
the exterior has a little the appearance of tortoise-shell. The lamelle
are regular, subdenticulate or finely plaited on each surface, and a
little undulate near the bottom of the cell, which is very narrow
linear.

The animal, as represented by Lesson, closely resembles in general
characters our E. rugosa, evincing the propriety of uniting his genus
Flabellum with Euphyllia. An outline is given from Lesson’s plate,
in order to show this resemblance.

Ilabellum pavoninum, Lesson, lllust. de Ilabellum pavoninum, Lamarck, 2d .ed.,
Zool., plate 14, il, 365.

2. EupHYLLIA ANTHOPUYLLUM. ([Iohrenberg.) Dana.

E. erecta, compressa, affiza; AY" lata et alta. Corallum margine in-
tegrum ; apertura oblonga ; lamellis inclusis, denticulatis latere granu-
losis : extus obsolete striatum.

Erect compressed, attached, 43 lines high and broad. Corallum with
the margin entire; aperture oblong ; lamelle included, denticulate,
with the lateral surface granulous: exterior obsoletely striate.

This species is arranged by Ehrenberg in his genus Monomyces, a
notice of which is appended at the close of the Astreacea. The de-
scription is brief, but appears sufficient to warrant our referring the
zoophyte to the genus Kuphyllia, among the nen-budding species.
The specimen described belonged to the Royal Museum at Berlin.

Monomyces anthophyllum, Ehrenberg, Gen. xlvii., sp. 2.
3. EvpayLrria spHENISCUS.  (Dana.)

E. simplicissima, libera, cuneiformis, tnverso-deltoidea, superné arcuata
basi truncata ; carnea et luteo-viridescens, ore valde elongato, disco



TRIBE L—ASTRAEACEA. 161

transversé rubro-vittato; tentaculis numerosis, attenuatis, diaphanis,
apice carnets. Corallum eztus leve, concentrice subplicatum ; celld pro-
Sunda, oblongo-ellipticd, apertura ad extremitates bene rotundatd ;
lamellis integris, reqularibus, inequalibus, truncatis, non exsertis.

Not budding, free, cuneiform, in outline inverted deltoid, with the
summit arcuate, and truncate at base; flesh-coloured and greenish-
yellow ; mouth very long, disk transversely banded with red, ten-
tacles numerous, attenuate, diaphanous, with flesh-coloured tips.
Corallum smooth without, very faintly concentrically plicate; cell
deep, oblong-elliptic, with the aperture regularly rounded at each
end ; lamelle entire and regular, unequal, truncate, not exsert.

Plate 6, fig. 1 a, animal unexpanded, showing the partly-opened
oblong mouth, with the vertically-plaited inner surface of the lips ;—
1 b, animal expanded ;—1 ¢, one of the tentacles;—1 d, profile section of
corallum ;—1 ¢, a small specimen, with side processes.

Coral reefs, Singapore, East Indies, in two to three fathoms water.
Ezp. Ezp.

This species is distinguished from the rubra by its very symmetri-
cal outline; it i1s about one and a quarter inches by five lines in
breadth at top, and the sides converge downward evenly to an edge
at bottom half an inch long, this edge having been produced by a
fracture of the pedicel when young.

The lamelle have a straight margin, and three smaller lamell®
alternate with a larger. The exterior is smooth without vertical
strizz. At bottom, the cell is a mere line.

This very common species has evidently been confounded with the Turbinolia rubra
of Quoy and Gaymard, which was named Caryophyllia compressa, by Blainville ; also,
with the Twrbinolia compressa of Lamarck, which is a fossil species, more oblong-trian-
gular, and tapering below nearly to a point. (See Lamouroux, Exp. Meth. des Polyp.
51, pl. 74, figs. 22, 23.) The Twrbinolia cuneata is distinguished from this species by
nearly the same characters as the compressa. (See Lurbinolia cuneata, Goldfuss, Petref.
58, pl. 15, fig. 9, a, b, and Flabellum cuneatwm, Michelin, Icon. Zooph., 45, pl. 9,
fig. 13.) L

4. EvpHYLLIA RUBRA. (Q. & G.) Dana.

E. simplicissima, affiza, subcunetformis, infra paulo distorta, superné
41
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paulo arcuata, 1" longa, bast §' et sepe dilatata; disco subluteo, 4-
rubro-vittato, oblongo-elliptico, ore walde elongato, roseo; tentaculis
longts, albidis, diaphanis. Corallum eztus viz striatum, lamellis non
exsertis, reqularibus, inequalibus.

Not budding, attached, subcuneiform, below somewhat distorted,
above a little arcuate, 1 inch in greatest breadth, base 4 inch broad
and often dilated ; disk yellowish, with 4 transverse red bands,
oblong-elliptic, mouth very long and rose-coloured ; tentacles long,
whitish, diaphanous. Corallum having the exterior faintly striate;
lamelle not exsert, regular, unequal.

Cook’s Straits, New Zealand, in twenty-four fathoms.—Quoy and
Gaymard.

This species resembles the preceding ; but the corallum is attached
and less regular in outline below, often being distorted and curved a
little to one side, instead of evenly symmetrical. The lamell® are
described as alternately large and small. The figure of the animal,
by Quoy and Gaymard, must be incorrect, as it represents but a single
row of tentacles.

Turbinolia rubra, Q. & G., Voy. de I'As- , Cuvier, Reg. Anim., Paris, 1837, pl.
trolabe, iv. 188, pl. 14, figs. 5-9. 82, fig. 5 ; copy from the Astrolabe.
Caryophyllia compressa, Blain, Man, 344.

5. KupHYLLIA sPINULOSA. (Dana.)

E. simplicissima, affiza, compresso-subturbinata, paulo distorta, apice
viz conveza (10" et 5" lata), infra attenuata et basi " crassa.
Corallum aperturd subellipticum, latere verticaliter subtiliter lamello-
striatum et spinuloso-denticulatum ; lamellis apice rotundatis, 1" ez-
sertis, subintegris. :

Not budding, attached, compressed subturbinate, a little distorted,
scarcely convex at summit where it is 10 lines by & in breadth,
below attenuate, and 4 of an inch thick at base. Corallum having
a subelliptical aperture, sides fine lamello-striate vertically and
spinuloso-denticulate ; lamelle rounded above, a line exsert, sub-
entire. .
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Plate 6, fig. 2, corallum, natural size; a, profile of transverse
section.

Cape Frio, entrance to the harbour of Rio de Janeiro. Eap. Ezp.

The spinulous exterior of this species is characteristic. The cell
has a linear bottom, and is about a fourth of an inch deep.

Nore.—The Zurbinolia amicorum, of Blainville, probably belongs near the above,
but no description of it has yet been published. It is from the Friendly Islands, Pacific
Ocean. (Man. d’Actin. 341.)

2. Euphyllize segregato-gemmatz, non meandrinze.
6. EUPHYLLIA GLABRESCENS. (Chamisso and Eysenhardt.)

E. furcaté ramosa, 2" alta ; discis simplicibus, tentaculis plurimis, 1"
longts, clavates, flavis. Corallum ramzes 3 crassis, extus glabriusculis,
caliculis angulosis, pollicaribus, centro profundissimo, margine integris
vel obsolete denticulatis.

Segregato-gemmate, furcately ramose, 2 inches in height; colour
yellow ; tentacles many, an inch long, clavate. Corallum with the
branches } an inch thick, exterior nearly smooth ; calicles angular,
an inch wide, very deep at centre, margin entire or obsoletely
denticulate.

The Radack Archipelago, Pacific Ocean.— Chamisso.

Caryophyllia glabrescens,Chamissoand Ey-  Lobophyllia glabrescens, Blainville, Man.
senhardt, Nov. Act. Nat, Curios., vol. x. d’Actin. 855. The reference by Blainville

, Lamarck, 2d edit. ii. 856, No. 13 a. to plate liii. fig. 3, of his Atlas, is wrong;

——, Ehrenberg, op. cit. Gen. lviii. sp. 4. the figure represents the L. angulosa.

7. EvenyLLia GraciLis.  (Dana.)

E. furcate ramosa, conveza, discis sepius simplicibus. Corallum caliculis
subturbinatis, viz 2" remotus, extus leviter striatulis, cella sepius §"
lata, interdum 1" elongatd ; lamellis latissimis, tenuissimis, pavlulum
exsertis. '
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Convex, furcato-ramose ; disks mostly simple. Corallum having the
calicles subturbinate, scarcely 2 lines distant, the exterior minutely
striate; cell usually 4 an inch broad, sometimes 1 inch long ; lamelle
very broad, extremely thin, a very little exsert.

Caribbean Sea. Esper.—West Indies, Bost. Nat. Hist. Soc.

The small size of this species readily distinguishes it. The lamelle
meet or overlap at the middle of the cell, and are very fragile. The
exterior is finely striate, but not spinulous or properly denticulate.
Madrepora fastigiata (1), Esper Planz. i. Caryophyllia fastigiata (1), Ehren., op. cit.

95, tab. 8. Esper’s figure represents the Gen. lviii. sp. &. N

branches a little too cylindrical, and the Esper’s tab. 8, A, which he gives as a

strize somewhat denticulate. variety of the above, has the cells of the

Caryophyllia angulosa, in part, Lamarck, same breadth, but two inches long,.
2d ed. ii. 355, No. 13.

8. EvpnyLLiA ASPERA. (Dana.)

E. furcato-ramosa, hemispherica ; discis sepius simplicibus et suborbi-
culatis. Corallum ramis subdivaricatis, -3 crassis, caliculis sub-
turbinatis, crassé costato-striatis et spinulosis, infra fere levibus ;

17

lamellis inequalbus, latis, exsertis, obliqué truncatis, majoribus +'s
remotis et 3 minoribus intermediis.

Furcato-ramose, hemispherical ; disks usually simple and nearly cir-
cular. Corallum with the branches subdivaricate, 4 to § of an inch
thick, calicles subturbinate ; coarsely ribbed-striate and spinulous,
below nearly smooth; lamell® unequal, very broad, exsert, ob-
liquely truncate, the larger {5 of an inch apart, and with about 3
smaller intermediate.

Plate 9, fig. 7, part of corallum, natural size; 7 a, profile section
showing the form of the lamelle.

West Indies?

This species is remarkable for the strongly ribbed spinulous exte-
rior of the calicles (allying it to the Muss), and the decided line of
division between this live portion, and the smoother dead part below.
The lamellz are broad with the inner margin vertical ; and the oppo-
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site approach at the centre of a cell to within a sixteenth of an inch.
The cells when simple but little exceed half an inch in breadth; but
they often widen in one direction to nearly an inch. The branches
are about an inch and a quarter long before furcation.

The Madrepora capitata of Esper, (Pflanz. Fortsetz., i. 102, tab. 81, fig. 1,)
may be identieal with the above. The branches are represented as longer (about one
and a half inches) before furcating, and less divarieate ; but in the size of the calicles
and their ribbed and spinulous exterior, they are quite similar. Lamarek refers to
Esper’s figure and species as a variety of the * Caryophyllia fastigiata,” a species of
Mussa. :

9. EvpayrLia APERTA. (Dana.)

E. furcato-ramosa, hemispherica, discis sepius simplicibus. Corallum
ramis 3" crassis, subdivaricatis, brevibus, caliculis subturbinates, 3"
longis et latis, remoté costatis, cum costis leviter denticulatis et infra
obsolescentibus ; lamellis paucis, tenuibus, 1" exsertis, majoribus valde
latis §'' remotis apice obliquée truncatis, et sepius und angustissimd
intermedid.

Furcato-ramose, hemispherical, with the disks mostly simple. Coral-
lum having the branches § of an inch thick, subdivaricate, short,
calicles subturbinate, 3 of an inch long and broad, remotely costate,
with the ridges somewhat denticulate and below becoming obsoles-
cent; lamell® few, thin, about 1 line exsert, the larger quite broad
and obliquely truncate at top, 4 of an inch apart, and usually with
one quite small intermediate lamella.

West Indies?

This species resembles much the aspera, but the lamelle of the
calicles, and the ridges of the exterior, are fewer and more distant;
the appearance of the cell is much more open, and the internal texture
consists of large open cellules.

Note.—The Madrcpora fastigiata of Pallas (Elench. Zooph. No. 175), thus deseribed,
M. dichotoma, fastigiata, stellis terminalibus, subturbinatis, lamellis integerrimis,” Seba,
tab. 109, fig. 1, is near the above, yet appears to be a distinct speeies. The lamelle in
Seba’s figure are a little exsert, and the ealieles are two-thirds of an inch in diameter,
with the exterior striate, and the line between the live extremity and the part below,
strongly marked. Seba says that the lamellee are very thin “nequaquam serrate sint,
sed cuspidate et equabilem veluti cultri aciem abeant.” Seba states that his specimen
came from the shores of Curagoa, in the Caribbean Sea.
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10. EvpnyLLriA RUGOSA. (Dana.)

E. furcato-ramosa, hemispherica ; polypis griseo-rubidis, discis sepius
simplicibus, tentaculis numerosis, valdis, §'' longis, apice flavis. Co-
rallum caliculis 3-1" latis, interdum lobatis, 3—A"" remotis, extus sepe
transversé rugosis et tenuiter carinato-striatis : lamellis latis, integris,
iz minimé exsertis.

Furcato-ramose, hemispherical ; polyps pale grayish red, disks usu-
ally simple; tentacles numerous, stout, 3 of an inch long, with
yellow tips. Corallom with the calicles § to 1 inch broad, some-
times lobed, 3 to 4 lines apart; exterior often transversely wrinkled
and finely carinato-striate; lamelle broad, entire, scarcely at all
exsert.

Plate 6, fig. 3, a clump of the natural size, with most of the polyps
fully expanded, a few partly so or closed; 3 @, a tentacle enlarged ;
3 b, a separate calicle ;-3 ¢, part of a transverse section of a branch; 8 4,
one of the lamell®; 3 ¢, corallum of a young individual, found growing
from the side of one of the calicles.

The Feejee Islands, in shallow water about the reefs. Ezp. Ezp.

The character of the polyps and the larger size of the branches,
separate this species from the glabrescens, to which it is in many
points similar. The margin of the calicle is thin and fragile. The
clump examined was five inches in diameter, and three high.

Fungus marinus, &c.,  lamellis tenwrbus, erectis, non dentatrs.” Seba,.fig. 4, tab.
116. The figure, though rude, appears to belong to this species.

The Lobophyllia angulosa of Quoy and Gaymard (Voy. de PAst. iv. 193, pl. 15,
figs. 1, 2), has some relations to the above, but if the forms of the lamellee and cell are
correctly represented, it belongs to the genus Manicina. The representation of the ani-
mals is wholly unsatisfactory.

11. EvpHYLLIA TURGIDA. (Dana.)

E. hemispherica, furcato-ramosa, discis interdum parcé compositis.
Corallum caliculis sepius 13- latis, interdum 3" dilatatis et lobatis,
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extus undulatis et subremoté leniter carinato-striatis ; lamells latis-
simis numerosisque, tnteqris, tenuibus, pawlulum exsertis.

Hemispherical, furcato-ramose, disks sometimes sparingly compound.
Corallum with the calicles mostly 1} to 2 inches broad, at times 3
inches long, and:lobed; exterior undulate and rather remotely faint
carinato-striate ; lamelle very broad and numerous, entire, thin, a
little exsert.

Plate 9, figs. 9 a, 95, outline of lamelle.

Malacca, East Indies.

This species has much larger polyps than the last, and the carinz
of the exterior are more remote, and less distinct. The distance
between adjacent calicles is moreover about half an inch. It is still
nearer the meandrina, which, however, has narrower cells, generally
much more sinuous and meandering. The specimen described be-
longs to the collections of the Academy of Natural Sciences at Phila-
delphia, and was deposited there by Dr. Burroughs.

Quoy and Gaymard, Voy. de I'Uranie, pl. 96, fig. 11. This figure may be the above
species imperfectly represented.
Caryophyllia angulosa, in part, Lamarck, 2d ed. ii. 355, No. 18.

3. ii)uphy]liae meandrine,

12. EuPHYLLIA MEANDRINA. (Dana.)

L. mazima, hemispherica, discis sepius compositis, lineatis et meandrinis.
Corallum ramis raro cylindricis et §'" crassis, sepissimé compressis in-
terdum 6" latis, 5-9"" crassis ; extus levibus seu partim subtiliter stria-
tulis et interdum paulo undulatis, margine fragibibus ; lamellis confer-
tis, latis, integris, non exsertis.

Very large, hemispherical, disks mostly compound, linear, and mean-
dering. Corallum, with the branches rarely cylindrical, and § of
an inch thick, generally laminato-compressed, sometimes 6 inches
broad and 5 to 9 lines thick; exterior smooth or in some parts
finely striate and sometimes surface a little undulate, margin fra-
gile; lamelle crowded, very broad, entire, not exsert.
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Plate 6, figure 4, part of a corallum, natural size ; 4 a, vertical sec-
tion, showing the narrow bottom ; 4 b, transverse section, showing the
cellular texture of the interior.

East Indies. Ezp. Ezp.

The branches of this species are often broad sinuous plates, half to
three-fourths of an inch thick; and again there are occasionally others,
which are cylindrical, and belong to a single polyp. The last have
often much resemblance to a single calicle in the E. rugosa, but are
less strongly striated. The lamelle are crowded and so fill the cell
that its bottom is seldom apparent.

Caryophyllia angulosa, in part, Lamarck, 2d ed. ii. 355, No. 13.

Madrepora fastigiata, Esper, i. 95, tab, viii. A. This figure may have been made
from a specimen of this species; yet is much too small, and the strie are too decided. It is
possibly a distinct species. He gives the Caribbean Sca as the probable locality. The
calicles are one-third to half an inch thick, and half to two and a half wide, with the *
exterior striate, See E. gracilis,

13. EvpnyLrLia siNvosa.  (Dana.)

E. mazima, hemispherica ; discis compositis, lineatis, et elongaté mean-
drinis.  Corallum meandrine affine, sed cellis sinuosis longioribus,
& lates, et lamellis paucis, sepius §"' remotis, integris, non exsertis.

Very large, hemispherical ; disks compound, linear, and long mean-
dering. Corallum similar to that of the meandrina, but the sinuous
cells longer, 3 an inch broad, and the lamelle few and mostly § of
an inch distant, entire, not exsert.

The few and remote lamell®, and the very open cellular texture,
distinguish this species readily from the preceding, with which it
agrees in general habit. The intervals between the calicles, or the
lobes of the same, are often an inch broad. A single meandering
trench, with all its sinuous lobes, is sometimes two feet long. The
specimen affording the description belongs to the collections of the
Academy of Natural Sciences at Philadelphia, and there is another
in the collections of the Boston Natural History Society. The locality
is not known ; it is probably from the East Indies.
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14. EvpPHYLLIA CULTRIFERA. (Dana.)

E. grandis, convexa, discis compositis, lineatis, meandrinis. Corallum
celld 8" latd, interdum 5" elongatd ; extus subleve, vel parcé plicatum
et leviter striatulum ; lamellis longé exsertis (interdum ") et sepe §"
latis.

Large, convex, disks compound, linear, meandering. Corallum, with
the cell 2 of an inch broad, sometimes 5 inches long; exterior
nearly smooth or sparingly plicate, and faintly striate; lamelle
long exsert (sometimes § of an inch), and often 4 an inch broad.

Plate 9, figure 8 a, 8 5, showing the form of the lamelle.

East Indies. Dr. A. A. Gould.

The large projecting cultriform lamellz give this species a very
peculiar appearance. The specimen examined was placed in my
hands for description by Dr. Gould, of Boston.

ArrENDIX.—Euphyllia Hemprichii. The Strombodes Hemprichii, of
Ehrenberg, from the Red Sea (op. cit. Gen. liii. sp. 1), appears to
pertain to the genus Euphyllia, though, from the concise description,
this opinion is expressed with hesitation. It is thus described :—
¢ Pollicaris, solitaria, turbinata, disco semipollicari, parum excavato,
stipite tereti curvo, annulis distantibus, membranaceis, concavis alato.”
Owing to the rings of the exterior, it resembles some Cyathophylla,
in appearing to consist of a series of cones inverted in one another.

Genvs IL—CTENOPHYLLIA.—Dana.

Astreide explanato-glomerate, discis sertatim gemmantibus, itaque
stnuosé linearibus. Coralla substipitata, conveza; cellis, fossiformi-
bus, meandrinis ; lamellis crassimis, paucis, subequalibus, fere in-
tegris.
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Animals explanato-glomerate; disks seriately budding, and hence
linear and sinuous. Coralla substipitate, convex; cells trench-
like and meandering ; lamell® very stout, few, subequal, entire or
nearly so.

The Ctenophylliz have long meandering cells like the Meandrine,
but are stipitate species, peculiar in their stout, remote, entire lamelle.
The under surface of the corallum is crimpled and striate, especially
near the margin, where the living animal extended : where dead, the
striee are often obsolete and the surface is more or less incrusted with
other corals. The species have some resemblance to the Manicinz,
but they differ decidedly in general habit; the lamelle of the latter
being thin, evenly crowded, and regularly denticulate. Moreover,
the septum between adjacent cells in the Ctenophylli® is thin, and
nearly solid.

The name of this genus is derived from xreg, a comd, referring to
the appearance of the lamell® along the septum, to which allusion is’
made in Lamarck’s name, M. pectinata.

This group appears to be related to the Euphylli®, and has been
placed in the same subfamily with them; yet, as the animals have
not been examined, some other arrangement may hereafter be re-
quired. The type of the genus is the Meandrina pectinata of La-
marck. Ehrenberg, in view of the substipitate character of the
species, places them in his genus Manicina. The species appear to
be confined to the West Indies.

Arrangement of the Species.

1. Ridges sulcate.
*1. C. pectinata. *2. C. quadrata.

2. Ridges entire.
*3. C. pachyphylla. *4, C. profunda.

1. CTENOPHYLLIA PECTINATA. (Lamarck.) Dana.
-Corallum collibus sulcatis, 5-6"" latis, gyris stnuosis 67" latis, lamellis

rotundatis, fossis 3—4"" profundis; superficie inferiore levi sed prope
marginem (ad §'"') rugatd et remoté striatd.
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Corallum with the ridges sulcate, 5 to 6 lines wide; gyri sinuous,
6 to 7 lines broad, lamelle rounded, foss® 3 to 4 lines deep ; inferior
surface smooth, except within % of an inch of the margin, where it
is rugose and remotely striate.

Plate 14, figure 13, outline of the lamellz and trench.

West Indies.

The sulcate (or duplicate) ridges of this species, in connexion with
the very broad gyri, distinguish it readily from the following. The
septum 1s a line thick at top, an eighth of an inch below, and is a
very little turgid. On the under surface, beyond a fourth of an inch
from the margin, the corallum is smooth and mostly incrusted by
other corals.

Madrepora meandrites, Ellis and Solander, Meandrina pectinata, Lamouroux, Exp.
161, tab. 48, fig. 1. The figure agrees Meth. 55, tab. 48, fig. 1, and Encyec., pl.
with specimens examined by the author, 485, fig. 1.
even to the linear lamella at the bottom , Blainville, Man. d’Actin., 857.

of the trench. The Manicina pectinata. of Ehrenberg (G.
Madrepora labyrinthica, Pallas Elench. Ixiii, sp. 3) is represented according to
Zooph., p. 297, this author by Seba’s fig. 8, tab, 111,
BMeandrina pectinata, Lamarck, 2d ed. ii. (vol. iii.), which is a species with thin
387, No. 4. lamelle. See Mussa fragilis.

2. CTENOPHYLLIA QUADRATA. (Dana.)

Corallum collibus sepius sulcatis, subquadratis, 3—-4"" latis, gyris 4-5""
latis, fossis 8" profundis; septo sepe 1" crasso; superficie inferiore,
ad %', rugatd et striata.

Corallum usually with sulcate subquadrate ridges, 3 to 4 lines broad ;
gyri 4 to 5 lines broad, foss® 3 lines deep, septum often 1 line thick;
lower surface for 1 inch crimpled and striate.

Plate 14, figure 14, outline of the lamelle and trenches.

The gyri are much narrower than in the pectinata, and the lamelle
smaller, though still very stout.
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Lapis corallites, &ec., Scba, iii. tab. 112, its gyri with the above, and is similar in
fig. 2. This figure agrees in the size of  its stout lamellz.

3. CTENOPHYLLIA PACHYPHYLLA. (Ehrenberg.) Dana.

C. collibus integris, Gothicis, rarc obsoleté sulcatis, 5-6"" latis; gyris
5-8"" latis ; lamellis crassis ; septo raro.

Corallum with the ridges entire, Gothic, rarely obsoletely sulcate, 5 to
6 lines wide; gyri 5 to 8 lines broad ; lamelle stout; septum thin.

Plate 14, fig. 15, outline of lamellz and trench.

The ridges are as broad as in the pectinata, but they are not sul-
cate. 'The lamell® are about seven in number to half an inch of the
fossa, and occasionally there is a small intermediate one; those of ad-
joining furrows seldom meet at the top of the septum, but pass one
another, and in some instances there is an incipient sulcus. The
lateral surfaces of the lamell® are granulous.

Lapts corallites, &c., Seba, iii. tab, 112, it as having the gyri eight lines broad,

fig. 3, represents a worn specimen; it and “lamellis crassis, latissimis, collium
agrees in the breadth of the gyri, stout pariete interno membranaceo.” Seba’s
lamelle, and other charaecters. figure 2, tab. 112, to which he refers,
Manicina pachyphylia, Ehrenberg, G. Ixiii. has much narrower gyri than stated in
sp. 5. This species is apparently iden- the description, and appears to represent

tical with the above. Ehrenberg describes the quadrata.

4. CTENOPHYLLIA PROFUNDA. (Dana.)

Corallum collibus integris, Gothicis, angustis (4" latis), gyris 5-6""
latis, fossis profundissimis (fere ¥''), lamellis rarioribus.

Corallum with the ridges entire, Gothic, narrow (4 lines wide), gyri
5 to 6 lines broad, fosse very deep (nearly 3 an inch), lamelle
rather thin.

Plate 14, fig. 16, outline of lamell® and trench.

Like the pachyphylla, this species has entire ridges, but they are
much narrower, and the fossee much deeper. Moreover the under
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surface is striated, and when fresh is alive for an inch and a half from
the margin : the lamelle also are much thinner, and the septum hardly
exceeds one-twentieth of an inch in thickness.

Genus III.—MUSSA.—Oken.

Astreide maxime, gemmatione segregate et interdum explanato-glo-
merate. ‘Tentacula numerosa, inequalia, internis tunudis. Coralla
caliculato-ramosa, aut explanato-glomerata ; caliculis crassimis, sub-
turbinatis aut latissimé compressis ; cellis suborbiculatis aut elongaté
meandrinis, extus crassé lamello-striatis et echinato-dentatis ; lamellis
dentatis vel inciso-dentatis, inequaliter exsertis.

Large Astreide, segregate, also explanato-glomerate ; tentacles nume-
rous, unequal, the inner tumid. Coralla calicularly branched or
explanato-glomerate ; calicles very stout, subturbinate, with orbi-
culate or lobed cells, sometimes very broadly compressed with the
cells long meandering; exterior stoutly lamello-striate and echinato-
dentate ; lamelle coarsely dentate or gash-toothed, unequally exsert.

This genus includes the largest coral animals of the Astrza family.
Two inches in diameter is no unusual size, and when fully expanded
they look like large Actiniz. The broad-tinted disks fringed with
crowded rows of tentacles, the inner differing generally in form and
colour from the outer, make the most beautiful exhibition of living
flowers in the coral seas, especially when a whole corymb or hemi-
spherical group is in full expansion.

The coralla often form regular hemispheres, consisting of calicular
branches. The calicles have large concave cells, and stout gashed
lamelle very unequal and unequally exsert, with the exterior ribbed
with extensions of the same dentate lamellee. There are only six or
eight lamell® in a breadth of a fourth of an inch, and half of these are
usually obsolescent. In size, the Musse thus far known vary from
three-quarters of an inch to three and a half inches in diameter. In
a few species the cells are very long meandering, and belong to a
large nunber of united polyps. The tentacles in these species margin
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the meandering cell, through its whole length, and between, at inter-
vals, are the polyp mouths. The calicularly branched species pass
gradually into the massive, as in the genus Manicina, and these re-
semble the Meandrin#, except in their larger size, the thicker and
fewer lamelle, coarser dentation, and in being usually stipitate.

These corals differ from the Euphylliz in their open concave cells,
with a broad bottom, and - their thicker gashed lamelle. They pass
into the Caulastra®, which have smaller concave cells, and also more
cylindrical and fragile branches, and more crowded, nearly entire,
lamelle.

The Muss® are confined, as far as known, to the coral-reef seas.
Species oceur both in the East and West Indies, and in the Pacific.

The genus Mussa as established and characterized by Oken,* a
German author distinguished for the originality of his views, and his
innovations in all branches of science, has nearly the limits of La-
marck’s Caryophyllia, a name long prior in date. As the species,
which Oken referred to his genus, belong, with one exception, to the’
group before us, it seems obligatory, Caryophyllia being otherwise
used, to retain for it Oken’s name, in preference to Blainville's Lobo-
phylka, subsequently given to these zoophytes. In mentioning Blain-
ville’s Lobophyllia, Ehrenberg significantly adds, «vox hybrida.”
This genus is the Caryophyllia of Xhrenberg, excepting that a few
species are separated, which belong to the genus Kuphyllia, and some
massive meandering species are added.

Arrangement of the Species.
1. Calicularly branched, cells simple or somewhat lobed.

1. M. fastigiata. 4. M. corymbosa.
*2. M. carduus. *5. M. cactus.
*3. M. angulosa. *6. M. costata.

1. Calicularly branched, cells mostly sinuous or meandering.
*7. M. sinuosa. *10. M. cerebriformis.
*8. M. cytherea. *11. M. regalis.
*9. M. multilobata.

IIl.” Massive, meandering.

*12. M. crispa. *15. M. gyrosa.
*13. M. dipsacea. *16. M. recta.
*14. M. fragilis. *17. M. sinuosa.

* Oken’s Lehrbuch der Naturgeschichte, Zoologie i. 73. Published at Jena in 1815.



TRIBE L—ASTRAEACEA. 175

I. Caliculato-ramosz, cellis simplicibus aut paulum lobatis.
1. Mussa FASTIGIATA. (Elks.) Dana.

M. fastigiata, discis: sepius suborbiculatis. Corallum ramis crassis,
caliculis remoté costato-angulatis, non dentato-echinatis, 3-1" latis
(raro X)) ; lamellis vix dentatis, apice subacutis.

Fastigiate; disks usually nearly circular. Corallum with the branches
stout; calicles remotely ribbed-angular, not dentato-echinate, § to 1
inch broad (rarely 4 an inch), lamell® scarcely toothed; subacute
at apex.

West Indies. Ellis.

This species, here based on Ellis’s figure, is peculiar in having
pointed lamellz but sparingly notched, and the exterior of the calicles
angular or polygonal, without spines or teeth; though near the Eu-
phylliz, it is represented with the open concave cell of a Mussa.

Madrepora fastigiata, Ellis and Solander, Caryophyllia fastigiata, Lamouroux, 50,
152, tab. 33. tab, 33.

Madrepora capitata, var. Esper, Fortsetz. Lobophyllia fastigiata, Blainv. Man. 356.
i. 102, tab. 82—copy of Ellis’s figure. The Caryophyllic fastigiata of Ehrenberg,

DMussa capitata, Oken, op. cit. 74. is a much smaller species, and probably

Lithodendron capitatum, Schw. Hand. 416, the Euphyllia aspera.

Caryophyllia fastigiala, Lamarck, 2d ed. The M. fastigiata of Pallas appears to be
ii. 355, No. 12. Two or three Euphyl- a Euphyllia (see note to page 165. Scha’s
lize are here included. No. 1,tab. 109, may be the above species.)

2. Mussa carpouvus. (Pallas.) Dana.

M. maxima, discis suborbiculatis. Corallum caliculis crassimis (23—
33'") elongato-turbinatis, fere orbiculatis, extus undique valde lamello-
striatis et serratis ; cella concavd, margine rotundatd ; lamellis crassé
serrato-dentatts.

Very large; disks nearly circular. Corallum having the calicles very
stout (24 to 33 inches broad), very long turbinate, nearly circular;
exterior every where (above and below) strongly lamello-striate and
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sharp serrate ; cell concave, margin rounded, lamelle coarsely ser-

rato-dentate.

Plate 8, fig. 8, section of cell showing the outline of lamelle.

West Indies.

This large species is distinguished by the length and size of the
calicles or calicular branches, and the serrate lamell® that crowdedly

striate the exterior for several inches from the summit.

In Peale’s

Museum at Philadelphia, there is a single turbinate branch or calicle,
which is four inches long and three broad at top, with a slightly ellip-

tical outline.

Madrepora carduus, Ellis and Solander,
153, tab. 35. A good figure ; specimen
from the West Indies.

Madrepora lacera, Pallas, Zooph. No. 173.

, Bsper, i. 148, tab. 25, fig. 2. A
young individual (), a short cylindrical
calicle, two and a half inches in diameter,
and two-thirds of an inch high, and very
similar to the extremity of a ealicle in
Ellis’s figure.

Caryoplyllia carduus, Lamarck, 2d ed. ii.
357, No. 15.

, Lamouroux, Exp. Meth. 50, tab. 35.

Mussa lacera, Oken’s Zool. 1. 73.

Lobophyllia carduus, Blainv. Man. 356.

Caryophyllia lacera, Ehrenberg, op. eit.
G. lviii. sp. 6.

Several of Seba’s figures on tab. 108, 109,
and 110 (Thes. iii.), are generally re-
ferred to as young of this species; but
the correctness of these references may

3. MUSSA ANGULOSA.

M. grandis, discis sepius suborbiculatis, interdum lobatis.

be doubted. No. 2 and 4, tab. 103, re-
presenting specimens from ¢ New Spain,”
look like attached Fungice: the first is two
and a half inches in diameter, the second
three and a half; and the pedicel in cach
is very short, and about one-third the
diameter.

Seba’s No. 2 and 3, tab. 109, appear to
be figures of a branching species with
shallow calicles one and two-third inches
broad, and the height scarcely half their
breadth. A specimen of this kind was
obtained by the author in the Sooloo Sea,
the calicle of which was one and a half
inches wide, with the cell spreading and
nearly one-third as deep, the lamelle
very unequal and remote, and the mar-
gin of the cell uneven from the unequal
and unequally prolonged lamellee. As
the specimen is an imperfeet one, it is
not here named.

(Pallas.) Oken.

Corallum

ramulis brevibus, caliculis 1-13" latis, interdum 4-5-lobatis extus
undique lamello-striatis et dentato-echinatis ; celld margine rotundatd ;
lamellis tenuibus, bene serrato-dentatis.
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Large; disks usually nearly circular, sometimes lobed. Corallum
large, branches short; calicles suborbicular, from 1 to 14 inches
broad, often lobed (sometimes with 4 to 5 lobes), exterior every
where lamello-striate, and dentato-echinate; cell with a rounded
margin ; lamelle thin, regularly serrato-dentate.

Plate 8, figure 4, section of cell showing the outline of lamelle.

West Indies.

In many characters this species resembles the carduus, but the cali-

cles are much smaller and shorter.

It differs from the following in

the thin lamellz, and their teeth continuing regularly over the apex ;
also in the strong dentate lamello-strize of the exterior, which are dis-
tinct far down the branch. There are eight or nine of these lamelle
on the exterior in half an inch of breadth.

Pungus marinus foliolis erectis serratis,
&ec., Seba, iii. 200, tab. 109, fig. 6. A
fastigiate clump eight inches high, and
nearly as broad above, with the stem an
inch or less in diameter below. The fas-
tigiate form may not be characteristic, as
it probably growsin hemispherical clumps,
like other species of the genus.

Madrepora angulosa, Esper, Pflanz. i. 92,
tab. 7. Smaller but otherwise like Seba’s.
From ¢ Curassao,” Caribbean Sea. The
calicles are strongly lamello-striate and
serrate for two to three inches from the
summit,

, Pallas, Zooph. No. 174. ¢ M. dicho-

toma fastigiata, stellis terminalibus, tor-

binato-angulosis, lamellis dentatis.”

4. MUSSA CORYMBOSA.

Lithodendron angulosum. Schw. Handb.
416.

Caryophyllia angulosa, in part, Lamarck,
2d ed. 1i. 355, No. 13.

——, Lamouroux, Encye., 173.

, Ehrenberg, G. lviii. sp. 3.

DMussa angulosa, Oken, Zool., 73.

Tobophyllia angulosa, Blainv, Man, 355,

The Lobophyllia angulosa, of Blainville,
includes also one or two species of Eu-
phyllia. The species so called by Quoy
and Gaymard, Voyage de I’Astrolabe, iv.
193, pl. 15, figs. 1, 2, appears to be a
Manicina. The Caryophyllia angulosa
of the same authors, Voyage de I’Uranie,
pl. 96, fiz. 9, may be the Euphylha
tumida.

(Forskal.) Dana.

M. fastigiata, pallidé fuscescens ; discis sepius suborbiculatis, totis aurers,

medio glabris, margine tumido, papilloso, papillis bursiformibus, viz
lineam altis; tentaculis parvulis. Corallum, caliculis inequalibus,
1-13" latis, subturbinatis, sepe compressis et angulosis ; lamellis
valde dentatis, margine caliculi non revoluto, subacuto.

45
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Fastigiate ; pale fuscous, disk usually nearly circular, gold-yellow,
centre smooth, margin tumid papillose, papille bursiform, scarcely
a line high, tentacles small. Corallum erect, fastigiate; calicles
unequal, 1 to 1} inches broad, subturbinate, often compressed and
angular; lamelle strongly dentate; margin of calicle not revolute,
subacute.

Red Sea. Forskal, Elrenberg.

The above description is from Ehrenberg, who collected specimens
in the Red Sea. He remarks that the calicles are less spinulous than
in the angulosa, and longer.

Madrepora corymbosa, corymbi ramas apice  Caryophyllia corymbosa, Lamarck, 2d ed.
crasstoribus, striato-aculeatis, stellis ter- ii. 856, No. 13 .
minalibus, solitariis, repando-lobatis, ——, Ehrenb., op. cit., G. lviii. sp. 2.
Forskal, Desc. Anim. Egyp., p. 187. Lobophyllia corymbosa, Blainv, Man. 856,

5. Mussa cactus. (Dana.)

M. bene hemaspherica ; discis virentibus, sepius suborbiculatis ; tenta-
culis internis bursiformaibus, albis, et apice brunneis, externis pawlum
elongatis et brunneis. Corallum ramais crebris, caliculis suborbiculatis
interdum 2-3-lobatis, 1-1%" crassis, subturbinatis, extus irrequlariter
lamello-striatis et serratis ; lamellis inequalibus, valde dentatis, apice
rotundatis, cum 3-5 dentibus subtriangulatis.

Regularly hemispherical; disk usually suborbiculate, green; inner
tentacles bursiform, pearl-white and brown at tip, outer a little
elongate and brown. Corallum having the branches crowded,
calicles sometimes 2 to 3-lobed, 1 to 1} inches thick, subturbinate,
exterior irregularly lamello-striate and serrate; lamell® unequal,
strongly dentate, rounded at apex, with 3 to 5 subtriangular teeth.

Plate 7, fig. 1, hemispherical clump natural size, with part of the
polyps expanded; 1 a, tentacle enlarged; 1 &, vertical section of a
calicle; 1 ¢, transverse section.

Feejee Islands. Ezp. Ezp.

This species differs from the angulosa in having the lamell® thicker
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and more coarsely toothed, and the exterior less regularly lamello-
striate. The branches are more crowded, the calicles having intervals
of about one-third of an inch between them. The larger lamell® pro-
ject about one-third of an inch above the margin of the cell. It
appears to be near the corymbosa, but differs in its polyps.

6. Mussa cosTaTA. (Dana.)

M. hemispherica, discis sepius suborbiculatis. Corallum ramis crebris
caliculis 3-1%" latis, viz turbinatis, elongatis ; extus, costato-angulatis,
raro dentatis ; lamellis valde inequalibus, dentatis, majoribus apice
laté truncatis et sepe 2-3-inciso-dentatis.

Hemispherical ; disks usually suborbiculate. Corallum having the
branches crowded ; calicles 2 to 1} inches broad, scarcely turbinate,
elongate, exterior ribbed angular, with rarely a tooth; lamell® very
unequal, dentate, the larger broad, truncate at apex, and often
2-3-gash-toothed.

Plate 7, fig. 2, a calicle natural size; 2 a, 2 8, lamelle.

Tahiti, Society Islands. Ezp. Ezp.

This species differs from the preceding in its truncate lamellz and
ribbed calicles, rarely dentate on the exterior. The calicles are usually
simple, and nearly straight, but sometimes one to three lobed, and are
from two to three inches long, with intervals between of one-eighth to
one-quarter of an inch. The larger lamellz are exsert about one-third
of an inch.

II. Caliculato-ramose ; cellis sepe elongatis et sinuosis.
7. Mussa siNvosa.  (Lamarck.)

M. hemispherica, discis elongatis meandrinis. Corallum ramis §-13"
crassis, sepius valde compressis, extus striatis et longe serrato-dentatis ;
cellis interdum simplicibus, sepe sinuosis et 2-5" elongatis, lamellis
crassis, laté dentatis et inciso-dentatis, }-3§" exsertis ; caliculis 3" se-
Junctis.
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Hemispherical ; disks usually elongate and meandering. Corallum
with the branches § to 13 inches thick, usually much compressed,
exterior striate and for an inch or more serrato-dentate ; cells some-
times simple, but often sinuous and 2 to 5 inches long; lamell®
stout, broad dentate and inciso-dentate, § to 4 an inch exsert; inter-
vals between the calicles, nearly half an inch broad.

Plate 8, fig. 1, 1, 1¢, outline of cell and lamellz.

East Indies, Esper, Gmelin.—Red Sea, Ehrenberg.

The frequent. sinuous character of the cells at once distinguishes
this species from the preceding; yet some single calicles are very
similar to those of the cactus. The lamell® are very unequal. The
cells at bottom are finely convoluto-porous. The calicles are mostly
about } of an inch broad at top; but they vary from 3 to 13 inches.
They are larger, more irregular, and are separated by wider spaces
than in the cytherea. 3

Madrepora angulosa, var. v, Ellis and So-  Caryophyllia sinuosa, Lamarck, 2d ed. ii.
lander, 158, tab. 34. The figure is 357, No. 14.
good ; it represents a convex clump nine ——, Lamour., Exp. 50, pl. 34 ; Encye.,
inches in diameter. 173.

Madrepora cristata, Esper, 1. 150, tab. 26. Lithodendron cristatum, Schweig. 416.
Probably the same speeies, though the Lobophyllia sinuosa, Blainv. Man. 356.
calicles are not quite so long and sinuous. Caryophyllia cristata, Ehrenberg, op. cit.
The exterior though striate is but spar- G. lviii. sp. 1. The animal is stated to
ingly echinate. From the China Sea. resemble that of the M. corymbosa.

8. Mussa cYTHEREA. (Dana.)

M. bene hemispherica, discis sepius linearibus et meandrinis. Corallum
ramis sepius valde compressis, §'" crassis et §"'-5" latis, creberrimis
extus superné striatulis et parce echinatis ; celld sepe elongato-sinuosa
(8"); lamells majoribus valde exsertis, cum 3—6 minoribus intermediis,
apice laté subtruncatis et 2-3-incisis.

Regularly hemispherical ; disks mostly linear and meandering. - Co-
rallum having the branches usually much compressed, § an inch
thick, and g to 5 inches broad, closely crowded; exterior striate
above, and sparingly echinate; cell often 5 inches long and sinu-






182 ZOOPHYTES.

Fungus marinus lapideus foliolis erectis, serratis, &c., Seba, iii. tab. 109, fig. 4. An
upper view of a calicle similar in its lobes to the above. The gyri arc three-eighths to
one inch broad, and the whole measures six inches by three in breadth ; including all its
sinuosities, the cell is about twelve inches long.

10. Mussa CEREBRIFORMIS. (Dana.)

M. maxima, hemespherica, discis linearibus, sinuosts, longissimis. Coral-
lum meandrinum, cellis "' latis, et longissimas, lobis sepe rectis et 1'
longis, ad celle fundum 1-2 lamellis; lamellis tenuioribus, viz rotun-
datis, dentats.

Very large, hemispherical ; disks very long, linear, and sinuous.
Corallum meandering; cells § of an inch broad and very long, the
lobes often straight and a foot long; at bottom of cell one or two
longitudinal lamelle ; lamelle rather thin, scarcely rounded above,

dentate.

Plate 8, figure 3, transverse section; 3 a, 3, profile of lamellz and
cell.

Feejee Islands. Ezp. Ezp.

This noble species grows in regular hemispheres several feet in
diameter, consisting of very large sinuous meandering plates. It
resembles the last, and might be an older specimen of the same; but
the lamelle are thinner, and, instead of three or four, there are only
one or two longitudinal lamelle connecting the polyp-centres at the
bottom of the cell. The texture of this species, moreover, is more
.open, and its exterior less decidedly striate than in the multilobata ;
nine to twelve lamelle meet at each polyp-centre, but they are
scarcely convoluted at their junction.

11. Mussa rReEGALIS. (Dana.)

M. subhemispherica, polypis grandibus, sepe lateraliter coalitis, discis
elongatis, sinuosis. Corallum meandrinum, caliculis 1-1%" latis, in-
terdum ' sejunctis sed sepe coalescentibus. extus striatis, non echina-
tis; cellis profundis (sepe V") interdum 6" elongatis; lamells ine-
qualibus, dentatis, fere 3" exsertis.



TRIBE L—ASTRAACE A. 183

Subhemispherical, polyps large, often laterally coalescing, disks form-
ing long sinuous lines. Corallum meandrine, calicles 1 to 13
inches broad, sometimes 4 of an inch apart, but often coalescing;
exterior striate, not echinate; cells very deep (often 1 inch), some-
times 6 inches long; lamelle unequal, dentate, nearly § an inch
exsert. '

Plate 8, fig. 5, section of cell, showing outline of lamellz and cells.

East Indies.

This beautiful species is remarkable for the size and depth of its
trenches, and the frequent lateral coalescence of adjoining calicles;
the intervals, when any exist, are seldom over a line and a half wide,
and these usually become less below, or disappear entirely, by a coa-
lescence of the sides. The description is taken from a specimen
kindly submitted to the author by Dr. Harns, of Cambridge, Mass. ;
it was brought from the East Indies by Captain John Codman, of
Dorchester.

III. Aggregatae, meandrinee.
12. Mussa crispA. (Lamarck.) Dana.

M. stipitata, explanato-glomerata, effusa, conveza, discis lineaté sinuosis.
Corallum margine tenui, crispo et sublobato ; infra, striatum, pli-
catum, et parce spinulosum ; supra, qyris sinuosis, prope %' latis
(raro 1), ad marginem dilatatis; collibus 3—%'"' latis ; lamellis crassts,
tnequalibus, valde serratis.

Stipitate, explanato-glomerate, spreading, convex; disks linear and
sinuous. Corallum with the margin thin, crispate, sublobate;
below, striate, plicate, and sparingly spinulous; above, with sinuous
gyri near § of an inch broad (rarely 1 inch), dilating at the border
of the corallum; ridges § to 3 of an inch broad; lamelle stout,
unequal, strongly serrate.

Plate 8, fig. 6, view of the lamelle.

Indian Ocean, Lamarck.—Singapore, Ezp. Ezp.
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This is a subfoliaceous species, spreading outward from a central
pedicel, and covered above with sinuous ridges formed of stout,
coarsely-toothed lamelle. Four or five of the larger lamelle cover
half an inch in breadth, and between these there are one to three
smaller lamellee. The fosse are two-thirds of an inch deep, and along
the bottom run two or three lamellze which unite the convoluto-porous
polyp-centres. The septa are thin. The specimen in the Expedition
collections is eight inches in diameter.

Meandrina crispa, Lamarck, ii. 388, No. 6. 5, to which Lamarck refers as of this
, Blainville, Man., 357. : species, more probably represent the
The figures by Seba, iii. tab. 108, No. 3and DManicina fissa.

13. Mussa pipsACEA. (Dana.)

M. brevissimé turbinata, conveza, discis breviter linearibus, fere simpli-
ctbus. Corallum valde robustum ; cellis 3-3" latis, §-2" elongatis, -
sepe lobatis, lamellis crassioribus, tenuiter dentatis, 1'" exsertis, mino-
ribus alternis ; collibus interdum obsoleté sulcatis, septis angustissimis
(3-1"""), solidis.

Very short, turbinate, convex, disks short, linear, and almost simple.
Corallum very firm; cells % to  of an inch broad, and % to 2 inches
long, often lobed ; lamellz quite stout, slenderly and neatly dentate,
1 line exsert, alternately smaller ; ridges sometimes obsoletely sul-
cate, septa very thin ( to 1 line), solid.

Plate 8, fig. 9, section of cell, showing outline of lamelle.

This species has something of the habit of the ¢rispa, but is smaller,
with much shorter gyri, and finer dentations to the lamelle. It differs
from the fragilis in its shorter and narrower gyri, its scarcely sulcate
ridges, and much stouter lamelle. The specimen examined be-
longs to the collections of the Boston Natural History Society. It is
about one and a quarter inches high, and two and a half in diameter.

The Madrepora lactuca of Esper, as figured in tab. 33, (Pflanz, Fortsetz. i.), ap-
pears to be the above species. There is a general rescmblance, although the ridges are
too broad and flat at top, and the cells appear too much obstructed by the lamellz.
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14. Mussa FraGiLs. (Dana.)

M. glomerata, viz stipitata aut partim incrustans, convexa. Corallum
fragile, infra valde et acuté lamello-striatum ; supra, gyris 3-8 latis,
ad marginem dilatatis ; collibus 4-5"" latis, rotundatis et plerumque sul-
catis; septo }' crasso et ad apicem duabus lineis calcareis longitudi-
nalibus 75" sejunctis ; lamellis fragilibus, tenuiter dentatis et apice
denticulatis.

Glomerate, scarcely stipitate or partly incrusting, convex. Corallum
fragile ; below, strongly and acutely lamello-striate; above, gyri %
to £ of an inch broad, dilating at the margin of the corallum ; ridges
4 to 5 lines broad, rounded and somewhat sulcate; septum § of an
inch thick, and at top two longitudinal calcareous lines 5 of an inch
apart; lamelle fragile, dentate, with the teeth slender, at apex
denticulate.

Plate 8, fig. 7, outline of lamellz and transverse profile of trench.

West Indies, Bermudas. J. Redfield.

The thin and fragile lamelle, slenderly dentate, approximate this
species to the Manicin®. The trenches are nearly triangular in outline.
The polyp-centres at the bottom of the trenches consist of aggregated
points, but are hardly convolute. The specimen examined was fur-
nished the author, for description, by Mr. J. Redfield of New York.
It differs decidedly from the crispa in its more convex form, thinner
lamelle, sulcate ridges, and more numerous and slender dentations.

Fungus marinus, foliolis erectis, pertenuibus, non dentatis, cui nomen est Brassice
Pompeianc, Scba, iii. tab. 109, No. 9. Represents a worn specimen probably of this
species, and is a good figure of many specimens seen by the author (see plate 8, fig. 12).
The two thread-like lines along the septum are {; of an inch apart as in the above, and
the gyri are of nearly uniform width, The coral being quite cellular, the ridges are
often worn off nearly smooth, in beach specimens. Lamarck refers Seba’s figure to
his Meandrina (Mussa) gyrosa, which, as figured by Eilis, has very stout and firm
septa, and is a much heavier and more solid species.

Another allied speeies is common in worn specimens in our eolleetions, whieh has the
gyri 5 to 9 lines broad, and less regular than in the preeeding, and the two thread-like
lines along the septum twice as near, with minuter cellules between them. It grows to a
large size, at least a foot in diameter. Beach specimens have the ridges less worn off
than in the fragilis. ‘This is probably Seba’s No. 10, tab. 109. The species may also
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be Ehrenberg’s Manicina gyrosa (G. Ixiil. sp. 4), as his description agrees better with it
than with Ellis’s gyrosa (tab. 51, fig. 2), to which he refers. He describes it as follows :=—
% Quadripollicaris, turbinata, disco leviter convexo, stellis meandricis, gregatim collibus
perfectius discretis, 6’’’ latis, lamellis tenuioribus, angustis, collibus perpendicularibus,
pariete membranaceo, apice subacutis, leviter truncatis.” He adds, ¢ habitus, non cha-
racter Manicine. An novi generis prope Polyastram collocandi typus=Polyastra stipi-
tata : Podasteria 7”

Seba’s No. 8, tab. 111, appears to be the M. fragilis ; but he states that the lamelle
are not dentate: “ Lamellis non dentatis, erectis, tenuissimis implicatis.” May the edges
have been broken? The ridges are more than half an inch broad, and resemble the
above in form and appearance. Lamarck refers this figure to his Meandrina pectinata,
and Ehrenberg to the same species (his Manicina pectinata): but the character ¢ very
thin lamelle” removes it from that species.

15. Mussa cYrosa. (Ellis.) Dana.

M. glomerata, convexa, discis longis, sinuosis. Corallum gyris 3%
latis, septis crassis, medio fere solidis.

Convex, glomerate, disks long and sinuous. Corallum with the gyri
4 to % of an inch broad, septa stout, at the centre nearly solid.

East Indies (7). Esper.

This large species is described by authors from worn specimens
only. It is distinguished in this state by its stout and compact promi-
nent rounded septa or ridges, and its sinuous gyri, which, in Ellis’s
figure, are scarcely more than half an inch wide.

DMadrepora gyrosa, Ellis and Solander, 163, Meandrina gyrosa, in part, Lamarck, 2d
tab. 51, fig. 2. From a worn specimen, ed. ii. 388, No. 7.

, Esper, Fortsetz, i. 100, tab. 80, fig. 1. , Lamouroux, Exp. 55, pl. 51, fig, 2.

A copy of Ellis’s figure. ——, Blainville, Man., 357,

16. Mussa rEcTA. (Dana.)

M. glomerata maxima, discis longissimis, sepe rectis. Corallum gyris
1" latis ; septis crassis, solidis, viz cellulosis ; lamellis inequalibus.

Glomerate, very large, disks very long, and often straight. Corallum
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with the gyri 1 inch broad; septa stout, solid, scarcely cellular;
lamell® unequal.

Plate 8, fig. 11, worn fragment of the corallum; 4 @, vertical sec-
tion of the same.

Wake’s Island, Pacific Ocean. Ezp. Eazp.

The long and often straight trenches, an inch wide, distinguish
this species from the preceding, when in worn specimens, the only
condition in which it was met with ; four smaller lamell® appear to
intervene between the larger, and these last are a fourth to a third of
an inch apart. The septum in the worn specimen is about an eighth of
an inch wide, and obtusely ronnded. The polyp-centres are convoluto-
porous and a little prominent. In a vertical section, the transverse
dissepiments on the lateral surface of a lamella are seen to be very
numerous and delicate, forming neat lines, running obliquely across
them.

17. Mussa NoBiLis. (Dana.)

M. glomerata, subhemispherica, aut planiuscula, discis sinuosis, viren-
tibus ; ore albido ; tentaculis brevissimis. Corallum gyris 1-1%"
latis ; lamellis inequalibus, spinoso-dentatis, minoribus alternis ; colli-
bus integris.

Glomerate, subhemispherical or nearly plane; disks long sinuous,
green; mouth white; tentacles very short. Corallum, with the
gyri 1-1% inches broad ; lamell® unequal, spinoso-dentate, small and
large alternating ; ridges entire.

Plate 8, fig. 10, worn fragment of the corallum.

Port Carteret, New Ireland, Quoy and Gaymard.—Wake’s Island,
Pacific, Ezp. Exp.

The above description is by Quoy and Gaymard. The size of the
trenches is taken from their figure, which they state to be two-thirds
the natural size. They represent the lamelle as very coarsely dentate.

Worn specimens were obtained at Wake’s Island, which have
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the trenches one to one and a half inches wide, lamelle stout, and ap-
parently large and small alternate; ridges very stout (a fourth of an
inch thick), nearly solid, with some transverse cellules. In a vertical
section, the transverse dissepiments and cellules are very coarse.

The name sinuosa, being elsewhere in use, has above been changed.

Meandrina sinuosa, Quoy and Gaymard, Meandrina sinuosa, Lamarck, 2d ed. ii.
Voy. de ’Ast., iv. 227, pl. 18, figs. 4, 5. 389, No. 10.

Genvs IV..~MANICINA.—ExRENBERG.

Astreide aut aggregaté aut seqregaté gemmate, et explanato-glomerate ;
discts raro simplicibus, sepissimé seriatim gemmantibus, et elongaté
sinuosts.  Coralla substipitata, convezxa ; cellis fossiformibus, mean- -
drinis ; margine bene rotundato ; lamellis subequalibus, tenuibus, et
arquté denticulatis.

Animals aggregate or segregate, and explanato-glomerate; disks rarely
simple, very commonly seriately budding, and becoming long and
sinuous. Coralla substipitate, convex; cells fossiform, meandering,
with the margin rounded; lamelle even, thin, neatly and distinctly
denticulate. -

The coralla of the Manicin® are distinguished by their thin and
very even lamelle, finely denticulate both within the cells and over
the exterior of the calicle, where they appear as neat and regular as
within : there are ten to twelve lamell® in a quarter of an inch, seven
or eight of which are equally prominent, and the others obsolescent.
The cells are large. Some species have the calicles separate branches,
like the Musse ; but from these, there is a gradual transition to spe-
cies in which the adjacent calicles throughout are united by their
lateral surfaces, with only a single ridge between the cells. In some
of them only the inner parts of a group have the ridges thus dupli-
cated, while the outer remain single. The bottom of the trenches are
throughout finely porous.

The species differ from the Meandrine, in growing from a short pedi-
cel or central point of attachment. Moreover they are larger species,
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none having the gyri less than a third of an inch broad. The even
and more crowded lamell®, simply and regularly denticulate, and the
porous bottom of the trenches, distinguish them from the Musse.
They grow to a large size, but none, as far as is known, reach the
gigantic dimensions of some Astreas.

Worn specimens of this genus are recognised by their stipitate form,
evenly though faintly striate exterior, porous or semisolid line along
the centre of the trench, and the regular lamelle usually seven or
eight to a quarter of an inch—though sometimes ten or eleven, espe-
cially at the margin of the trench.

The Manicine are confined to the coral-reef seas, and are most
abundant in the West Indies. \

This genus was instituted by Ehrenberg, for certain of Lamarck’s
Meandrin®, characterized by growing from a pedicel or central at-
tachment. Ehrenberg also included, though with an expression of
doubt, some of the massive meandrine Muss®, besides the groups
Ctenophyllia and Tridacophyllia.

Arrangement of the Species.

I. Calicles separated by open intervals. (Segregate species.)
*I. M. amarantum.

IL. Calicles coalescing laterally, and forming for the most part o single ridge, usu-
ally sulcate, between adjacent fosse. (Aggregate species.)

2. M. fissa. *5. M. hispida.
*3. M. areolata. *6. M. preerupta.
*4, M. meandrites. *7. M. dilatata.

1. ManicINA AMARANTUM. (Dana.)

M. segregato-gemmata, grandis, conveza ; discis sinuosis. Corallum cali-
culis meandrinis ; fossis 1-1%"' profundis, sepius perpendicularibus et
Y latis, sed margine 1" dilatatis, fundo angustissimis et non porosis ;
collibus, fere 2'" crassis.

Segregato-gemmate, large, convex ; disks sinuous. Corallum having
the calicles meandrine ; fossa 1 to 1} inches deep, usually perpen-
dicular and } of an inch broad, but often dilating to 1 inch towards
the margin, at bottom very narrow and not porous; ridges rounded,
near 2 lines thick. '
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Plate 9, fig. 1, part of a corallum, natural size.

East Indies. Ezp. Exp.

This beautiful species is remarkable for the size and depth of its
calicles, their never coalescing by their sides, and the neat regularity
of the denticulate lamell®. The lamelle project about one-eighth of
an inch above the septum, which is very thin ; about three-fourths of
an inch down in the cell, they abruptly enlarge, narrowing the cell,
and then extend half an inch below this width with an entire margin.
One specimen in the Expedition collections measures four inches in
height and six in breadth. One meandering trench with its windings,
is six inches long, and contains ten polyp mouths. It is probable
that it grows in hemispherical forms.

Amarantum saxewm, Rumphius, Amb. vi. 244, tab. 87, fig. 1; probably a reduced
figure of the above species.

This species appears to have been confounded with the fissa and areolata.

The Turbinolia Gegffroyi of Audouin (Savigny, fig. 1, pl. 4, Desc. de I’Egypte), is
near this species, but has the exterior striate for half an inch only. Ehrenberg’s Mani-
cina Hemprichil, is referred by him to Savigny’s figure; yet ¢lamellis validissimé spi-
nosis,” appears to be a distinctive character, as the lamellze are denticulate in the figure
by Savigny. Ehrenberg’s description is as follows: ¢ 5-pollices lata, 3’/ alta, breviter
turbinata, margine sinuoso, leviter revoluto, sinubus maximis, nec margine coalitis,
lamellis validissimé spinosis™ (Gen. Ixiii. sp. 1). A Mussa, allied to the multilobata ?

Note.—Var, stricta. In the collections at Peale’s Museum, Philadelphia, there is a
specimen resembling the amarantum, but smaller. The following are its distinguishing
characters (plate 9, figures 2 @, 2 ). Fossa one-sixth to one-eighth of an inch broad, and
dilating near the margin to three-fourths of an inch; about three-fourths of an inch deep,
and abruptly narrowed one-third to one half an inch from the top; ridges about one-
eighth of an inch thick. The specimen is two inches high and three broad, and may
have come from the West Indies.

2. ManiciNa Fissa.  (Ehrenberg.)

M. stipitata, conveza, sepius aggregata ; discis sinuosis. Corallum mar-
gine tenue, lobatum, et laté plicatum ; collibus fere §'' latis, subtrun-
catis et sulcatis, septis laxé cellulosis, ¥’ crassis; fossis profundissimis
(sepe 1), irreqularibus, ad marginem dilatatis ; lamellis lazis,
Soliacers.

Stipitate, convex, mostly aggregate in structure ; disks sinuous. Co-
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rallum having the margin thin, lobate, broadly plicate; ridges nearly
1 an inch broad, subtruncate and sulcate; septa openly cellular, §
of an inch thick, trenches very deep (often 1 inch), irregular, dilat-
ing at the margin; lamell® lax, foliaceous.

West Indies (7).

The deep, irregul'ar trenches, large duplicate ridges, and lax folia-
ceous lamelle, make the species easily recognisable. Along the sum-
mit edge of the septum, run longitudinally two calcareous lines (edges
of plates) about % of an inch apart with an open cellular space between.
The species has the lax habit of a Ctenophyllia, and the lamelle ap-
pear also from Ellis’s figure to be entire. It may be found necessary
on farther examination of specimens to transfer it to another genus.

Ellis and Solander, tab. 51, fig. 1.; but Manicina fissa, Ehrenberg, op. cit., G.

without name or description. Lamarck Ixiii. sp. 6.
refers Ellis’s figure to the Meandrina Folia tenuissima fragilia, non dentata,
pectinata—our Ctenophyllia pectinata. Seba, iii. tab. 108, figs. 3 and 5.

3. MANICINA AREOLATA. (Liflis.) Ehrenberg.

M. breviter turbinata, margine sinuoso-plicata, gyris 3—8" latis, parce
sinuosts, plicis plerumque coalitis. Corallum collibus sepius duplicatis,
latis, et valde concavis ; fossts &' profundis, lamellis bast paulum dila-
tatis.

Short turbinate, sinuoso-plicate at margin, gyri 4 to % of aninch broad,
sparingly sinuous, folds for the most part coalescing. Corallum
with the ridges generally duplicate, broad, and strongly concave;
fosse 4 of an inch deep, lamell® a little dilated at base.

Plate 9, fig. 3, profile vertical section, natural size.

West Indies.

This species has not the entire or subentire ridges of the prerupta
nor the deep foss® of the hispida. The form and general character
are well represented in Ellis’s figure 5, plate 47. The foss® are about
two lines wide, except where dilated at the margin. The species un-
dergoes a change of form as it enlarges by growth, and more study of
it at the localities is necessary before its variations and all its distine-
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tive characters can be laid down. The following may be varieties,
although presenting some striking peculiarities of habit.

B. angusta. Semi-globose; gyri very sinuous, half to two-thirds of
an inch wide; ridges throughout stout and sulcate (often one-quarter
to one-third of an inch broad), abrupt; fosse one-third of an inch deep,
mostly one and a half lines wide, lamelle strongly dilatate at base.
The most striking peculiarity is its more massive character, the ridges
being in no part simple; the foss® are narrower, much more sinuous
than in the areolata.

7. gracilis. Subturbinate, gyri sparingly sinuous, scarcely exceeding
one-third of an inch in breadth; and ridges mostly simple instead of
becoming duplicate by coalescence, one to one and a half lines thick;
fosse one to one and a half lines wide and dilating at the extremities
of the folds. The specimens are often a simple sinuous calicle, with
the folds seldom coalescing laterally. 1In this non-coalescent character,
and the narrower gyri, it appears to differ from the areolata of Ellis.

Madrepora areola, Linn., ed. xii., p. 1274, ——, Blainville, Man. 357.

and Pallas’s Zooph. 295. Meandra areola, Oken, Zool. i. 70,
, Esper. i. 84, tab. 5. Indifferent Manicina areolata, Ehrenberg, G. Ixiii. sp.
figures of worn specimens. 11.

Madrepora areolata, Ellis and Solander, , Leuckart de Zoophytis coralliis, et
161, tab. 47, fig. 5. A good figure, speciatim de genere Fungia, 4to. Friburg,
Figure 4, of the same plate, is usually 1841, pl. iii. fig. 8.
referred to as the same species; but it Seba’s figure 7, tab. 111, usually referred to

appears to be quite distinct. this, is another specics without sulcate
Meandrina areolata, Lamarck, 2d ed, ii. ridges, and appears to be the prerupta.
388, No. 5. Lesueur’s figure of the M. arcolata, Mém.
——, Lamour., Exp. Meth. 55, tab. 47, du Muséum, vi. tab. 16, fig. 11, may be
fig. 5; Encyc. 508. this species, yet it is doubtful.

Note.—The figures 23 to 27, tab. 112, of Seba’s Thes. iii., ¢ fungi marini, oblongi,
parietibus crassis, erectis compressis, &c.,” represent worn specimens of perhaps more
than one species of this genus, including the areolata. Ehrenberg has instituted the spe-
cies Manicina Manica for specimens resembling Seba’s, which he thus characterizes.
“ Bipollicaris, pollicem alta, turbinato-calycularis, supra plana, margine gyrose plicato,
meandrica, collibus preeruptis, lamellis angustissimis, denticulatis, arenosis, sulcis latissi-
mis, pallii margine tenui, diaphano, pedicello acuto.” (G. Ixiii. sp. 10.) The turbinate
form is probably a young state of all the species.
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4. MaNiciNaA MEANDRITES. (Esper.) Ehrenberg.

M. breviter turbinata, conveza, aggregata ; gyris sinuosis, equalibus,
3" latis.  Corallum fossis et collibus bene triangulatis, his fere suba-
cutis, sepius sulcatrs.

Short turbinate, convex, aggregate ; gyri sinuous, and of nearly uni-
form width, 4 of an inch broad. Corallum with the foss® and
ridges triangular, the latter nearly subacute, and usually sulcate.

‘West Indies.

The even triangular ridges and trenches distinguish this species.

Fungus lapideus, major, undulatus, Hans Meandrina pectinata, Schweig. Hand. 420,
Sloane’s Jamaica, i. 56, tab. 18, fig. 5.  Manicina meandrites, Ehrenb., op. cit.
Madrepora meandrites, Esper, i. 79, tab. 4. Gen. Ixiii. sp. 7.

5. ManiciNg HisPIDA.  (Ehrenberg.)

M. brevissimé turbinata et semiglobosa ; gyris 8-9" latis. Corallum
collibus 3-4"" latis, passim truncatis et concavis ; fossis ¥ profundis;
lamellis subito declivibus, bast dilatatis, latere hispidis ; septis perpen-
dicularibus.

Very short, turbinate, and semiglobose; gyri sinuous £ to 3 of an
inch broad. Corallum with the ridges 4 to § of an inch wide,
every where truncate and concave; lamell® abruptly inclined, dila-
tate at base, laterally hispid ; septa perpendicular.

‘West Indies.

Manicina hispida, Ehrenberg, op. cit., G. Ixiii. sp, 8.

6. ManiciNa PRERUPTA. (Ehrenberg.)

M. turbinato-semiglobosa, gyris fere §'" latis. Corallum collibus fere
perpendicularibus, et sepius integris, lamellis basi parcé dilatatis,
apice subtruncatis, latere arenosts ; fossis 45" profundis, 2-4""" latis.

49
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Turbinato-globose ; gyri about £ of an inch broad. Corallum, sparingly
dilated at base; ridges nearly perpendicular, and mostly entire;
lamelle subtruncate at apex, lateral surfaces arenose; foss® 4 to 5
lines deep, 2 to 4 lines broad.

West Indies. Ehrenberg.

This species is near the areolata, but has the ridges entire or nearly
so, and not over two lines wide ; the septa are about a line in width,
and the texture is quite open cellular. The lamelle are a little dilated
at base.

Manicina prerupta, Ehrenberg, op. cit. Fucus marinus, &c., Seba, No.7,tab. 111 ;
Gen. Ixiii. sp. 9. agrees with a specimen before the author.

ArpPENDIX.—Manicina dilatata. Ellis’s figure 4, tab. 47, differs
decidedly from the areolata in its more varying fosse, dilating some-
times to an inch, and nearly half an inch deep. The species is here
merely indicated, as only worn specimens have been seen by the -
author.

Esper’s Madrepora natans (Pflanz. i. tab. 23) appears to be near
the Manicina hispida. 1t is hemispherical in shape, and has high
nearly perpendicular ridges, rounded and sulcate above, with the
trenches irregular and averaging % of an inch wide. It is represented
by Esper as light enough to float. He mentions a specimen a foot in
diameter.

The Manicina interrupta of Ehrenberg, from the Red Sea, appears
to belong to another genus. The description is as follows: ¢ Lati-
tudine disci quadripollicari, duplo latior quam alta, turbinata, tumida,
collibus latis, sulco tenui medio lamellas latas, integras, granulatas
truncatasque dividente, collium pariete angusto, membranaceo, recto,
cristis 4" distantibus.” (Op. cit. G. Ixiii. sp. 2.) In its broad entlre
lamell® it seems to approach the Euphylliz.

Genvs V.—TRIDACOPHYLLIA.—BrainvIiLLE.

Astreide aggregate ; animalibus amplioribus, lateribus laté explanatis et
assurgentibus ; tentaculis minutis. Coralla substipitata, septis tenuis-
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simé foliaceis, lamello-striatis, cellas amplas includentibus, sepe paucts
oririmis (sicut in Pavoniis) lateralibus.

Aggregate Astreide ; animals quite broad, with the sides expanded
explanate, and assurgent ; tentacles minute. Coralla substipitate;
septa thin foliaceous, lamello-striate, enclosing broad cells, and
often having on the lateral surface a few oririmes similar to those
of the Pavonie.

The animals of the Tridacophylliz are thin and broad, with the
sides spreading widely, and rising into thin, erect, foliated crests.
Deep among the folia, in the live specimens, lie the broad polyp-disks
encircled by an irregular series of minute tentacles. The sides of the
folia often bear other polyps, which more resemble those of the Fungia
tribe than of the Astreide ; and in the corallum, the radiated oririmes
corresponding, are quite Pavonia-like. 'Thus, while these corals are
closely related to the Manicine on one side, from which they differ
principally in their foliaceous septa, they are also through the Pavonie,
near the Fungide.

The Tridacophylliz are confined to the warm coral-reef seas.

The genus Tridacophyllia was established by Blainville for the
Pavonia lactuca of Lamarck. Ehrenberg places this species in his
genus Manicina.

1. TRIDACOPHYLLIA LACTUCA. (Pallas.) Blainville.

T. subhemispherica. Corallum septis foliaceis tenuissimis, sepe 3—4"
altis, profundissimé et fragiliter laciniatis ; cellis amplis profundis,
et paucis orirumis lateralibus ; lamellis angustissimis, subdenticulatis,
granulosts, supra obsoletis : super ficie inferiore remoté striatis.

Subhemispherical. Corallum, with very thin foliaceous septa, often’
3 to 4 inches high, very deeply laciniate, and fragile; cells large
and deep, with a few lateral oririmes; lamelle very narrow, sub-
denticulate, granulous, becoming obsolete near the upper margin
of the folia; under surface remotely striate.

Plate 9, figure 10.

East Indies. Ezp. Ezp.—West Indies (?). Pallas, Ells.
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This beautiful species grows in hemispherical clumps, often a foot
in diameter. The slender laciniations of the upper margin of the
crest-like folia are half or three-quarters of an inch long, and are
extremely fragile. Owing to their brittleness, specimens in collec-
tions are often deprived of them. The large cells are mostly one to
two inches in breadth.

According to Quoy and Gaymard, the animal has a grayish-green
glaucous disk, without tentacles. 'The latter character is probably
incorrect, as these organs were distinctly seen in the following species.
They are very short, and often will not expand, except after being left
quiet for a considerable time in pure ocean water.

Permagna et valde elegans concha fungi- , Lamouroux, Exp. Meth. 53, tab. 44.
Jormis, &c., Seba, iii. tab. 89, fig. 10. Tridacophyllia lactuca, Blainville, Man.

Madrepora lactuca, Pallas, Zooph. 289, 362, pl. 56, fig. 1—a much reduced

, Ellis and Solander, tab. 44. figure, with the crests broken.

, Esper, Fortsetz, i. 7, tab. 33 A,, a , Quoy and Gaymard, Voy. de I’Ast.

copy of Seba’s figure ; 33 B. from Ellis. iv. 221, pl. 18, fig. 1—not good, unless

Pectinia lactuca, Oken’s Zool. i. 68. it belong to a different species with sub-
Pavonia lactuca, Lamarck, ii. 377, No. 3. entire and not decply laciniate crests.
, Schweig. Handb. 414. Manicina lactuca, Ehrenb,, G. Ixiii. sp. 12.

Tridacophyllia manicina. — The Madrepora lactuca of Ellis (Ellis and Solan-
der, tab. 44, and Esper, tab. 33, B.), of which the West Indies is given as the locality,
appears to be another species with the foliated crests scarcely laciniate. A worn speci-
men resembling it, belongs to the collections of the Boston Natural History Society. It
is nine inches in diameter, and has a massive base four to five inches thick, with the
foliate septa one to two inches high. When these ridges are worn away, the specimen
resembles a light coarsely cellular Manicina or meandrine Mussa, with the cells one
half to three-fourths of an inch wide. The Manicina lactuca of Ehrenberg (Gen. lxiii.
sp. 12), though made identical with the Tridacophyllia lactuca of authors, appears to be
Ellis’s species.

2. TRIDACOPHYLLIA PEONIA. (Dana.)

T. convexa, disco brunneo, 3—1"" lato, rugato, extra tentaculos griseo-
virescente ; tentaculis minimis. Corallum septis foliacers validioribus,
minoribusque, fere 2" altis ; cellis sepius 1" latis, rarissimé oririmis
lateralibus ; lamellis numerosis, superné non obsoletis, paulum granu-
losis ; superficie inferiore striatd, striis densiortbus. '

Convex; disk brown, % to 1 inch broad, rugate, exterior to the tenta-
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cles grayish-green; tentacles minute. Corallum with the foliaceous
septa less thin and large than in the lactuca, about 2 inches high;
cells usually 1 inch broad, very rarely with lateral oririmes; lamelle
numerous, and not becoming obsolete at the margin above, some-
what granulous ; under surface with more crowded strize than in
the lactuca.

Plate 9, fig. 11, natural size; 11 a, section of corallum, with outline
of lamellz.

The Feejee Islands. Ezp. Ezp.

This species resembles the preceding, but is smaller, and the crests
stouter and less deeply laciniate-lobed, with the striating lamell@ con-
tinued to the top edge, and not becoming obsolete. There are seldom
if ever any lateral polyps to the folia, and the under surface of the
corallum is more closely striated. The only specimen collected was
a small convex clump, four inches broad and three high. Seba’s
figure, referred to under the lactuca, is near this species, and if not
taken from a much worn specimen of the former, may be identical
with it.

Gexvs VIL.—CAULASTR AA.—Dana.

Astreide segregato-gemmate, cespitose ; caulibus polypisque subcylindri-
as. Coralla fragilia, extus striata, interdum denticulata; celld sub-
orbiculatd, late excavatd ; lamellis inequalter exsertis, subintegris,
valde numerosis.

Segregato-gemmate, cespitose, with the stems and calicles subceylin-
drical. Coralla fragile, exterior striate, sometimes denticulate ; cell
nearly orbicular, broadly excavate; lamellee unequally exsert, sub-
entire, very numerous.

The corals of this genus grow in broad convex cespitose clumps,
seldom regularly hemispherical like the Muss@. Though near them
in many characters, they are much smaller (about half an inch in
diameter), more cylindrical, and have thin and nearly entire lamelle

50
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to the cell, of which there are about ten to a quarter of an inch in the
species examined ; moreover the stems break rather easily, while the
Musse are very firm in texture. The broadly concave cell, as well as
the last character mentioned, separates them from the Euphyllie.
They approach the Caryophylliee, but increase by disk buds and sub-
division ; and besides, the coralla internally have the numerous trans-
verse dissepiments of the Astreeide. They differ from the Manicine
in not having the lamelle rounded above and regularly denticulate.

The polyps of the only live species examined, never fully expanded;
they had a bright green disk, and appeared to be similar to the Musse.

The name of the genus is derived from xavnes, @ stem, in allusion to
the cylindrical stems which constitute the clump.

The species appear to be confined to the coral-reef seas.

The Caulastree fall within Lamarck’s genus Caryophyllia, Oken’s
genus Mussa, and Schweigger’s Lithodendrum. To this genus pro-
bably belong some of the Lithodendra of Michelin. Schweigger’s
name was introduced in place of Lamarck’s Caryophyllia and Ocu-
lina, by him erroneously united, and has no claims to a place in the
Science ; and, besides, its signification (stone-tree) is inapplicable to
any of the included species, except the Dendrophylliee and Oculine.

1. CAULASTREA FURCATA. (Dana.)

C. caulibus rectis, furcatis, viz undulatis, 3-5'"" crassis ; disco leté virente.
Corallum undique obtusé striatum, leve ; ramulis 1-2" elongatis, 4—6""
animatis ; caliculis sepe twmidulis, ellipticis vel orbiculatis ; lamellis
numerosis, 1" exsertis, subtntegris, subequis, supra sepius angustatts.

Stems straight, furcating, scarcely undulate, 3 to 5 lines thick; disk of
the polyps bright green. Corallum every where obtusely striate,
smooth ; branchlets 1 to 2 inches long, alive for 4 to 6 lines; calicles
often a little tumid, elliptical or orbicular; lamellz numerous, 1 line
exsert, subentire, subequal, usually narrowing upward.

Plate 9, fig. 4, animal unexpanded; 4 «, one of the calicles; 4 b,
transverse section of the same; 4 ¢, an enlarged lamella.

The Feejee Islands, in shallow water on the coral-reefs. Ezp. Exp.
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The cespitose clumps are about four inches high, and consist of
crowded, erect, furcating stems, which are nearly cylindrical, slightly
undulate, and obtusely lamello-striate externally. There are hardly
two lamello-strie to a line in breadth. The stems break rather easily,
and branch or furcate every inch or two, and the intervals between
adjacent calicles are two to three lines broad ; there are about thirty-
six lamelle to the cell, half of which extend to the centre of the bottom
of the cell, which is much convolute.

2. CAULASTREA DISTORTA. (Dana.)

C. caulibus contortis, 3-5"" crassis. Corallum extus undique striatum,
ramulis breviortbus, 3—6"" animatis ; caliculis sepe tumidis et distortis,
extus lamello-striis spinulosis ; lamellis numerosis subequalibus, 1"
exsertis, latere subtiliter plicats.

Stems contorted, 3 to 5 lines in diameter. Corallum every where

striate; branchlets shorter than in the preceding, alive for 3 to 6
lines; calicles often tumid and distorted with the exterior lamello-
strizz finely spinulous; lamellz numerous, subequal, 1 line exsert,

their lateral surfaces finely plicate.

Plate 9, figure 5, corallum, natural size.

Feejee Islands. LEzp. Exp.

There is a general resemblance in the size and habit of this species
to the furcata ; but the spinulous exterior to the calicles, and their dis-
torted forms, appear to separate it from that species. Yet it is pos-
sible that the specimens may have formed the outer branches of a
clump of the preceding.

3. CAULASTREA UNDULATA. (Dana.)

C. hemispherica, caulibus arrectis, 6-7"" crassis, creberrimis (§'' remotis),
subcylindricis, undulatis.  Corallum longé rugaté striatum et denti-
culatum ; caliculis §" latis, interdum dilatatis ; lamellis numerosts, tri-
angulatis, apice subacutis, et paulo exsertis, subdenticulatis ; cella conica,
Sfundo angusta.
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Hemispherical clumps, stems straight, crowded (% of an inch distant),
subcylindrical, undulate.  Corallum thick, throughout rugately
striate and denticulate, calicles 4 an inch broad, sometimes dilated
and compressed; lamell numerous, triangular, subacute at apex
and a little exsert, subdenticulate; cell conical, bottom narrow, and
of very open texture.

Plate 9, figure 6, profile section of calicle.

The long undulate stems, nearly cylindrical, are striate and finely
denticulate over the exterior for several inches in length, and so
closely and erectly branched that the intervals in the clump between
the calicles are but one-eighth of an inch broad. The line of demar-
cation between the live and dead part of the calicle is scarcely distinct.
The bottom of the conical cell is very open cellular, being formed of
only a few entangled fibres. The clump examined is five inches
high, and was probably from the West Indies.

This species approaches the Madrepora fastigiata of Esper (i. 95, .
tab. 8); but the cells are more open, the lamell® less broad, and the
branchlets, judging from Esper’s figure, much more crowded.

Genvs VIL—ASTR EA.—LaMarck.

Astreide aggregate ; discis simplictbus, raro distomatis aut tristomatis ;
tentaculis brevibus. Coralla convezxa, sepius bene hemispherica, in-
terdum arrecto-gibbosa, aut glomerato-incrustantia ; cellis excavatis,
multi-radiatis, suborbiculatis, interdum angulatis, aut sublobatis ;
lamellis usque ad medium septi longiusve productis.

Aggregate Astreide; disks simple, rarely two or three mouthed; ten-
tacles short. Coralla convex, usually neat hemispherical, rarely
erect-gibbous, or glomerato-incrusting ; cells excavate, many-rayed,
nearly circular, sometimes angular or somewhat lobed ; lamelle ex-
tending over the surface between the cells, and usually interrupted
at the middle of the septum.

The Astree, though sometimes irregularly nodular or gibbous, usu-
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ally grow in symmetrical hemispheres, often of large size. Six feet is
a common size, and twenty feet is sometimes met with. The whole
surface of these domes, as seen about the living reefs, is a continuous
cluster of polyp-flowers. In some species each polyp or flower has a
bright emerald centre, bordered by rays or tentacles of purple; in
others the whole polyp is bright purple, or some shade of red, yellow,
or brown. The prevailing colours are copper and emerald green,
bright purple, deep brown, purplish-brown, and a reddish, yellowish,
or dark umber, with intermediate tints. Some shade of umber usually
eharacterizes the live coral, when unexpanded. A single species was
observed with strongly spinous or echinate lamelle (A. echinata),
which appeared to have no tentacles, except the elevated fleshy points
covering the spines; it is an instance of secretion of lime by the ten-
tacles, and the production of spines or slender teeth by this process.

The most important characters distinguishing the Astreas, are,
their mode of growth (§§ 76 to 79); their massive forms; their concave
multiradiate cells covering uniformly the whole surface, the rays of
which are prolonged out of the cells so as to' striate the interstitial
spaces—though interrupted near half way across; and the many
transverse dissepiments which unite the lamellz by their lateral sur-
faces to one another. These dissepiments, when oblique and very
numerous, subdivide the cellules of the star, seen in a transverse sec-
tion, as shown in figures 4 ¢, 44, plate 11; but when nearly horizontal
or less crowded, they are hardly apparent, except in a vertical section
(figures 2 @, 2 b, plate 10). This character of the transverse sections
is important in the description of these corals, and when the cellules
are subdivided they will be described as decompound ; and otherwise
as sumple. The cells are either wholly immersed, or they stand a little
prominent, with the intervening ridges more or less deeply sulcate
instead of entire. 'They vary much in depth in different species,—in
some the depth exceeding the diameter, while in others it is much
less.* In many, a number of prominent points encircles the porous
bottom of the cell, forming a kind of corona. The points are appen-
dages or teeth to the larger lamelle ; and cells characterized by them
are described as coronate within.

In a transverse section of a corallum, as shown in figure 1 ¢,

* We may use the term profundior, quite deep, when the depth exeeeds the diameter ;
profunda, deep, when the depth about equals the diameter; sub-profunda, or viz pro-
Sunda, rather deep, when less than the diameter, but more than half the same; and
paulo profunda, shallow, when half the breadth or less.
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plate 10, the lamellz of the stars may be traced into the intervening
septum, (except when it is very thin,) and the limits of the star may
often be seen to be produced by a thickening of the lamelle till they
coalesce laterally ; and when the septum is broad, the lamelle often
narrow again after this coalescence, leaving cellules between in the
middle of the septum. In some species these cellules are linear or
> -shaped, and in others they are polygonal and in two series. Occa-
sionally they are entirely wanting, from the compactness of the coral-
lum: yet even in these cases the lamelle composing the septam may
be usually distinguished.

The greater part of Astreas increase by disk buds, and sponta-
neous subdivision ; the disk of the polyp, and the cell of the corallum,
gradually widening by growth, and finally separating into two por-
tions, which become independent (§ 79). A few widen only exterior -
to the disk or in the interstices, instead of the cells, and buds in this
case open in the interstitial spaces between three or four cells (§ 764.)

Those species which increase in the latter way, are in general dis- .
tinguished by having ‘the calicles more distant and prominent than
the others, or with wider and more concave interstices. The process
as it goes on in the Astrea argus, may be easily studied. The lamelle
which intersect the septum, extending from either side half way across
it, become separated a little at the middle of the septum, in conse-
quence of this widening ; and thus, in the medial point between three
cells, these lamell® actually begin to radiate around an open space.
This is the commencement of a new star, and a new polyp; the bud
soon after opens. There are some species, the A. stellulata, stelligera,
entersepta, in which increase takes place both by these interstitial buds
and by the dichastic process.

Though the cells of Astreeas are usually simple, and contain only a
single polyp mouth, except during the process of subdivision, yet in a
few species they become elongated, so as to contain three or four
mouths, and thus approach the Meandrinas; and in the same speci-
men, simple and oblong linear cells are intermingled. The 4. defor-
mis 1s an example, and were it not that the simple cells are the most
numerous, it should be placed near the Meandrina dedalea, and M.
spongiosa. 'The M. spongiosa appears to be often a true Astrea in its
characters, and the A. varia closely resembles some of its varieties.,

These corals are confined, with rare exceptions, to the coral-reef
seas, and contribute largely to the construction of reefs, both in the
Pacific and in the East and West Indies.
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The mode of budding separates the Astre® from the Caryophyllia
and Cyathophyllum families. Yet in some massive species the distinc-
tion is not readily observed, especially between the Astreas and cer-
tain Cyathophylla, which agree in the general character of the cells.
When treating of the Cyathophyllide, the distinguishing character-
istics will be more particularly dwelt upon. The lamello-striate
surface of the Astrae will afford an almost invariable character for
distinguishing them from the recent species of the Caryophyllia tribe;
and adding to this the many transverse dissepiments between the
lamell®, which are remote, if at all existing in the latter, and there
will be little chance for confounding them. The Astraw, however,
graduate into the Caryophylliee through the small Orbicelle, the A.
ocellina and A. myriophthalma, closely resembling Oculin®, and
hardly distinguishable, except by their glomerate or incrusting forms
and general habit. (See farther under Oculina.) The same transition
also takes place through the A. pleiades and the Astroites. These
last species exhibit their Caryophyllia character, however, in the fact
that the aggregated polyps are united only by the lower parts of the
animals, as is evinced by their becoming long exsert when expanded:
moreover, we perceive in their coralla that the new cells open in the
interstices, although but a fraction of a line in breadth; while all
Astreas, with similarly narrow interstices, bud in the disks. They
are thus similar to the Porites among the Madreporacea.

The genus Astrea was so named by Lamarck, in allusion to the
stellate cells, and was instituted with nearly the same limits as here
adopted.* The Astreopore were separated from it by Blainville, and
the A. palifera was arranged by the same author with his genus
Gemmipora; and these changes have been here adopted. A few
other species, having the stars of the Pavoni®, have been placed in
this work with that genus: these are in part the Siderastrae of
Blainville, and are characterized by the absence of proper cells, and
the lamellee being uninterruptedly continuous between the polyp
centres or oririmes.

* Astreea, the goddess Justice in ancient mythology, ¢lived upon the earth, as the
poets mention, during the golden age, which is often called the age of Astrea; but the
wickedness and impiety of mankind, drove her to heaven in the brazen and iron ages,
and she was placed among the constellations of the Zodiac under the name of Virgo.”

—— “Virgo ceede madentes
Ultima celestum terras Astreea reliquit.”—Ovid, Met. i. 150.
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The distinction alluded to, of species with short calicles or dupli-
cate ridges, and those with the cells separated only by simple ridges,
was first made the ground for a subdivision of this genus by Oken,
who instituted for the former the genus Favia. Ehrenberg afterwards
adopted the same subdivision, but with more accurately defined cha-
racters. But the two groups pass by gradual transitions into one
another. Moreover, in the Manicine, the same specimen often
shows both the simple and deeply sulcate ridge, according as the
coalescence is more or less complete, evincing the little importance of
this character as a generic distinction.

A more important subdivision is suggested by Blainville, who
places the species with regular circular cells (a regularity arising from
their not increasing by disk buds), in his genus Twbastrea. Ehren-
berg, who first pointed out the source of their peculiarities, separates
the same species under the generic name Ezplanaria, one of La-
marck’s genera, but much changed in its application. This author,
moreover, separates his Explanarie from the Astrea tribe, and places-
them with the Caryophyllacea. While we fail to see the propriety of
so wide a separation from the Astreide (§§ 67, 80), there is still some
reason for a subdivision of the genus. As the two modes of increase
by disk buds and interstitial buds, are sometimes presented by the
same species, the groups are introduced only as subgenera. 'T'he sub-
genus including the Tubastre of Blainville, may be called Orbi-
cella. 'The other Astreea simply; or Fissicella, alluding to the mode
of growth and budding by subdivision, if a significant name be re-
quired. The name Tubastrea of Blainville, is rejected on account of
its formation from words of different languages; as it has not been gene-
rally adopted, no inconvenience can result from this course, required
as 1t is by usage and law.

The Orbicelle have fixed limits to the size of the adult cells, and
number of lamelle and tentacles; the cells are circular or ellip-
tical, and quite regular. The Fissicelle increase constantly in the
breadth of their disks and cells, and the number of lamelle; the cells
therefore are often oblong, and some may be seen in the progress of
subdivision ; occasionally they are a little flexuous and lobed, and thus
pass into the Meandrin®. The passage also into the Echinopore,
may be distinguished in the erect-lobed species—the tesserifera and
others allied—in which the young appear near the upper margin in
the ascending cell.

Among the Astreoid corals increasing interstitially, there are some
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species that have the interstices between the cells quite flat, and the
lamell® minute, closely crowded, and slightly prominent ; they much
resemble some of the aggregate species of the Fungia family, and
are near the Psammocorz. They may possibly be shown to have the
essential characters of the Fungide, but are for the present arranged
here, in the subgenus Siderina. They form part of the group Sideras-
traea of Blainville.

Arrangement of the Species.

Suneexus 1, Ornicerra, Cells nearly circular, more or less prominent, not sub-
dividing by growth, or rarely so; stars with distinet limits formed by the coalescence
laterally of the lamelle, and therefore cells appearing tubular and separated by inter-
stices.

1. Calicles prominent, cells more than 2 lincs broad, lamelle in adult cell, 36 or 48.

1. A. Orb. radiata. *5. A. Orb. curta.
*2. A. Orb. argus. 6. A. Orb. rotulosa.
*3. A. Orb. glaucopis. *7. A. Orb. coronata.

g P

*4, A. Orb, patula.

11. Calieles more or less prominent, cells less than 2 lines broad, lamelle tn adult cell,
18 or 24.

*8, A. Orb. hyades. *13. A. Orb. stelligera.

*9. A. Orb. excclsa. 14. A. Orb. crispata.
*10. A. Orb. pleiades. *15. A. Orb. microphthalma.
*11. A. Orb. annularis. *16. A. Orb. ocellina.

*12, A. Orb. stellulata.

Supcenus 2. SrorEriNa.  Cells not subdividing by growth, interstices flat, stars with
limits along the middle of the interstices, and cells not appearing tubular; lamellze minute
and crowded.

*17. A. Sid. galaxea.
SusGexvs 3. FissicerLa, Cells subdividing by growth and budding.
A. CONVEX OR ROUNDED.

@. Cellules of the stars in a transversc section decompound, lamelle even.
1. Calieles prominent.

*18. A. speciosa, *21. A. pandanus.
19. A. uva. #22. A. puteolina.
20. A. ananas. *23. A. pallida.

[I. Calicles immersed, ridges somewhat sulcate or entire.

*24. A. dipsacea. *27. A. fusco-viridis.

*25. A. porcata. *28. A. virens.

*26. A. flexuosa, *29. A. echinata.

52
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margine rotundatis; interstitiis concavis, radiato-striatis; cellis pro-
fundis aut subprofundis ; lamellis angustis.

Convex. Corallum with the calicles 1 to 1} lines distant, cylindrical,
5 to 6 lines broad, rounded at the margin; interstices concave, ra-
diately striate; cells deep ; lamell® narrow.

West Indies. Ellis and Solander. Lamarck.

The very prominent calicles with wide concave interstices separate
this species from its congeners. It resembles the A. speciosa ; but dif-
fers in its more remote calicles, and also its interstitial mode of bud-
ding. The internal texture, as figured by Ellis, is quite coarsely
cellular.

Mad. radiata, ENlis and Solander, 169, tab. , Lamour., Exp. 57, tab. 47, fig. 8;
47, fig. 8. Encye., 132.

Mad. astroitis, var. Pallas Zooph., 320. A. Tubustrea radiata, Blainville, Man. 368,

Astrea radiata, Lamarck, ii. 404, No. 1.  Eaplanaria radiata, Ehrenberg, G. 1. sp. 6.

2. A. ORrBICELLA ARGUS. (Lamarck.)

A. subhemispherica ; polypis 5" latis, prominulis ; lamellis 48.% Corallum
subsolidum, caliculis brevissimé conicis, polygonis, et 1" altis, extus
confertim requlariterque striatis et denticulatis; cellis orbiculatis, 3"
latis, paulo profundis, fundo latis; lamellis tenuibus, denticulatis:
transversé secto, stellis multiradiatis, cellulis simplicibus; septis fere
solidis, paucis cellulis lineatis vel > - formibus.

Subhemispherical, polyps mostly 5 lines broad, a little prominent, with
48 internal lamell®. Corallum nearly solid; calicles very short,
conical, polygonal, 1 line high, exterior crowdedly and very evenly
striate and denticulate; cells circular, 3 lines broad, rather shallow,
broad at bottom; lamelle thin, denticulate : in a transverse section,
stars multiradiate, with the cellules simple; septa nearly solid, with
a few linear or > - form cellules.

Plate 10, fig. 1 a, transverse section; 1, vertical section; also, p. 75.

* The number here given includes all the lamellee, large and small, in the adult calicle,
or what is equivalent, the number of strie on the exterior of the calicle,



208 ZOOPHYTES.

Wenlilndie

The argus is a neat species, distinguished by its low conical ca-
licles, rather less than half an inch across, finely striate, with forty-
eight minutely deunticulate lamello-strize, when of adult size ; the cells
are nearly circular, and a fourth of an inch broad; the lamell® are
thin and about ten of them extend to the fundus, which is about one-
third the breadth of the star. The septa present only occasional cel-
lules, either in a vertical or transverse view. In a vertical section, the
dissepiments on the surface of the lamella are seen to be numerous,
quite fine, and nearly horizontal, a little oblique downward.

DMad. cavernosa, Esper, Fortsetz, i. 18, tab. Astrea argus, Lamour., Encye., 131,
37. A. Tubastrea cavernosa, Blainville, Man.,
Astrea argus, Lamarck, ii. 404, No. 2. 368.

3. A. OrBICELLA cLAUCOPIS. (Dana.)

A. mazxima, hemispherica ; polypis prominulis ; lamellis 48. Corallum
subcellulosum : transversé secto, stellis suborbiculatis, 4-5"" latis, ten-
uiter 24-26-radiatis, cellulis simplicibus ; septis subcellulosis, cellulis
lineatts et > - formibus, numerosis.

Very large, hemispherical; polyps a little prominent, with 48 la-
melle. Corallum subcellular : stars in a transverse section, subor-
biculate, 4 to 5 lines broad, finely 24 to 26-rayed, with the cellules
simple ; septa subcellular; the cellules linear and > - shape, nume-
rous.

Plate 10, figure 2 @, a vertical section; 24, transverse section; both
natural size.

The Feejee Islands. Eap. Ezp.

This coral, of which the author has seen only a worn speci-
men, grows in large hemispheres. The specimen measures fifteen
inches in length, and is but a section of a larger mass, which, from
the angle of divergence between the sides, must have been at least
three feet in diameter. There is some resemblance in a transverse sec-
tional view to the argus, but the stars are much larger, with a greater
number of rays, and the septa have more numerous cellules, the la-
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mell not being so completely united together. Ina vertical section, the
centre of the cell is subfilamentous, and the dissepiments on the sur-
faces of the lamelle are few, minutely delicate, almost horizontal and
nearly parallel.

4. A. OrBicELLA PATULA. (Dana.)

A. mazima, hemispherica, fusco-umbrina ; polypis 6-8'"" latis, discis pal-
lde radiatéque grisers. Corallum cellulosum ; caliculis polygonis,
patulissimé conicis aut subplanis, bene confertimque striatis et denticu-
latis ; cellis paululum excavatis, non coronatis, lamellis incrassatis, spi-
noso-denticulatis : transversé secto, stellis multiradiatis, radits crassis,
fere contiguis ; septis subcellulosis, cum paucis cellulis angustis.

Very large, hemispherical, dark-umber coloured ; polyps 6 to 8 lines
broad, with the disks radiated with pale gray. Corallum cellular;
calicles polygonal, flat conical, or nearly flat, evenly and crowdedly
striate without, and denticulate; cells very shallow, not coronate;
lamelle incrassate, spinoso-denticulate : in a transverse section, stars
many-rayed, rays thick and nearly contiguous; septa with a few
narrow cellules.

Plate 10, fig. 14, part of a corallum with the animals unexpanded;
a, section showing outline of cells and ridges, and the dentation of the
lamell ; b, an enlarged view of the same; ¢, d, vertical sections, natu-
ral size ; e, transverse section.

The Feejee Islands. Ezp. Ezp.

5. A. OrRBICELLA CURTA. (Dana.)

A. convexa ; polypis prominulis, 3-4"" latis, lamellis 48.  Corallum mi-
nutissimé cellulosum ; caliculis breviter conico-rotundatis, extus con-
Jertim requlariterque striatis et subtiliter denticulatis; cellis orbicu-
latis, 23" latis, subprofundis, intus subcoronatis; lamellis fere
@queé exsertis, denticulatis: transversé secto, stellis fere multiradiatis,
cellulis parce subdivisis ; septis sepius minuté cellulosis, cellulis lineatis
vel > - formibus.

Convex; polyps a little prominent, 3 to 4 lines broad, with 48 internal
53
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lamell®e. Corallum very minutely cellular; calicles short, round,
conical, crowdedly and evenly striate and finely denticnlate with-
out; cells orbicular, 2% lines broad, rather deep, subcoronate within ;
lamellz almost equally exsert, denticulate : in a transverse section,
stars with many rays, and cellules sparingly subdivided; septa
usually minutely cellular, with the cellules linear or > - shape.

Plate 10, fig. 3, a, enlarged profile view of cell and lamelle ; b,
enlarged transverse section ; ¢, vertical section, natural size.

The Feejee Islands. Ezp. Ezp.

This species is smaller than the preceding, and the corallum is more
minutely cellular within. The lamell® are a little unequally promi-
nent, approaching thus the coronata; but the much less inequality,
and the cross partitions in the stars are distinguishing characters, as
well as the more conical shape of the calicles and their more evenly-
striated exterior. The strie are forty-eight in number in adult cali-
cles. The lamelle are mostly hollow; and in a vertical section, they
are often deeply pectinato-erose, or penetrated by oblong cellules, the
pectinations and cellules being directed obliquely, a little upward and
inward.

6. A. ORBICELLA RoTULOSA. (Elhs.)

A. subglobosa ; polypis prominulis, lamellis 36 (1).  Corallum, caliculis
brevissimé cylindricis ; lamellis inequalibus et valde inequaliterque
exsertis, paucis; cellis 2-23'""" latis, per 6-8 denticulos coronatis.

Subglobose, polyps a little prominent, with 36 (?) internal lamell®.
Corallum with the calicles very short cylindrical; lamell® un-
equal and very unequally exsert; cells 2 to 2} lines broad, with
a corona of 6 to 8 teeth. .

West Indies. Ells, Lamarck.

This is a handsome coral, with neat circular calicles, hardly a
quarter of an inch in diameter, having the margin set around with
unequally prominent lamelle, the larger projecting about half a line.
This character gives a bristly aspect to the surface. It differs from
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the coronata in the fewer rays, rather larger cells, and more finely
striate exterior to the calicles. Ellis represents the points of the
corona within the cell as but six to eight in number, and the interme-
diate lamelle between the larger, as obsolescent.

Mad. rotulosa, Ellis and Sol., 166, tab. 55. Favia rotulosa, Ehrenberg, G. lix. sp. 7.
Astrea rotulosa, Lamarck, ii. 405, No. 4.  Esper’s Madrepora acropora, (Pflanz. Fort-
, Lamouroux, Exp. Meth. 58, tab. 55; setz. i. tab. 38) may be this species
Encye., 129. badly represented.

7. A. ORBICELLA CORONATA. (Dana.)

A. convexa, subglobosa ; polypis prominulis, 23-3'"" latis, lamellis 36.
Corallum subcellulosum, caliculis breviter cylindricis ; lamellis in-
equalibus et inequaliter exsertis, numerosts ; cellis %" latis, orbicu-
latis, subprofundis, intus per 10-12 denticulos coronatis: transverse
secto, septis fere solidis, sepe raris cellulis, interdum numerosis ; stellis
multiradiatis, cellulis simplicibus.

Convex, subglobose; polyps a little prominent, 23 to 3 lines broad,
with 36 internal lamelle. Corallum subcellular; calicles very
short cylindrical with the lamellz unequal and unequally exsert,
numerous; cells 2 lines broad, circular, rather shallow, coronate
within with 10 to 12 minute points: in a transverse section, septa
nearly solid, often with delicate cellules, which are sometimes nu-
merous ; stars many-rayed, cellules simple.

Plate 10, fig. 4 g, part of corallum, natural size; &, calicle enlarged ;
¢, outline of cell and lamelle ; d, vertical section natural size; ¢, trans-
verse section, enlarged ; f, the same, showing natural size.

Tahiti, and also the Feejee Islands, and Wake’s Island, Pacific
Ocean. Ezp. Ezp.

This species resembles the preceding ; but the rays to the cells and
the points of the corona are more numerous and crowded. The cali-
cles are placed obliquely in the specimen examined, so that one side
is often nearly a line higher than the other, which is sometimes almost
lost in the sides of the next cell. In a vertical section the part below
the cell is very fine cellular, while the septa, unless broad, are quite
solid ; when broad, there is a row of cellules along the middle.
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II. Caliculis parvulis, 2’’’ angustioribus.

8. A. ORBICELLA HYADES. (Dana.)

A. conveza, arrecto-glomerata ; polypis viz 2" latis, lamellis 24. Co-
rallum percellulosum ; cellis orbiculatis, 13" latis, margine annulato
(sicut in pleiades); lamellis tenuissimis ; interstitits anqustis, sepius
concavis : transversé secto, stellis 24-radiatis ; septis valde cellulosis.

Convex, erect glomerate and gibbous; polyps scarcely 2 lines broad,
with 24 internal lamellze. Corallum light cellular ; cells circular,
11 lines broad, with the margin annulate as in the pleiades ; lamelle
very thin; interstices narrow, mostly concave: in a transverse sec-
tion, stars with 24 rays, septa spongy cellular.

Plate 10, fig. 15, transverse view, natural size.

West Indies. Boston Nat. Hist. Soc.

This species resembles the pleiades, but the stars of the worn sur-
face are larger, and have twenty-four nearly equal rays, the interme-
diate not being obsolete. The interstices in a vertical section are very
delicately cellular and irregularly so, as the rays of the stars seem to
be interrupted. In the transverse section, the septum contains gene-
rally a single imperfect series of delicate cellules which are seldom
angular. In these last characters the species approaches the Caryo-
phyllacea. The cellules of the stars are deep and never decompound.
The rays meet in a very narrow fundus which is scarcely convoluted.
The specimen affording this description is a subturbinate mass six

inches high, four and a half wide at top, with the summit nearly
flat.

9. A. OrBICELLA EXCELSA. (Dana.)

A. arrecto-glomerata, 5" alta et 2" lata ; polypis parvulis, (viz 2" latis) _
lamellis 24. Corallum robustum ; cellis orbiculatis, viz 15" latis,
margine prominulo, 24 lamellis subequalibus, denticulatis ; interstitiis
sepius §'"" latis : transversé secto, stellis fere 24-radiatis; septis parcé
cellulosis, interdum cellulis uniseriatzs.
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Erect glomerate and gibbous, 5 inches high and 2 broad; polyps
small (scarcely 2 lines broad), with 24 internal lamell®. Corallum
firm ; cells circular, scarcely 1% lines broad ; margin a little promi-
nent, with 24 subequal denticulate lamell® ; interstices usually } a
line broad: in a transverse section, stars about 24-rayed; septa
sparingly cellular, gellules sometimes uniseriate.

Plate 10, fig. 16, transverse view, natural size.

West Indies. DBosi. Nat. Hist. Soc.

The erect mode of growth of this species is somewhat like the
last, but the texture is more solid and the rays of the star less delicate
and even. Only a worn specimen has been seen by the author. In
this the interstices are flat or slightly concave, and have very faint
radiated strie. The lamelle of the cells barely meet in the centre.
This species differs from the stellulata and annularis in having the
twelve intermediate lamelle of the star nearly as prominent as the
others; hence in a transverse section, about twenty-four rays may be
distinguished in the larger cells. In a vertical section the transverse
dissepiments are quite oblique, and occasionally the cellules of the
stars in a transverse section are subdivided by them.

10. A. ORBICELLA PLEIADES. (E/is.)

A. conveza, polypis 13" latis, lamellis 24. Corallum percellulosum,
debile ; cellis orbiculatis, fere 13" latis, margine annulato, tenuissimo ;
interstitiis concavis, lazeé cellulosis, angustis (3""'): transverse secto,
lamellis duodecim tenuissimis, alits intermedits obsolelts.

Convex ; polyps 13 lines broad, with 24 internal lamellze. Corallum
very light and delicately cellular; cells orbiculate, nearly 13 lines
broad, margin annular and very thin; interstices concave, loose
cellular, narrow (about § of a line): in a transverse section, lamelle
12, very thin, the intermediate obsolete.

Plate 10, fig. 5 a, transverse section, natural size; 5 b, same en-
larged ; 5 ¢, vertical section, natural size.

East Indies. Ellis, Lamarck.—Wake’s Island, Pacific Ocean.

Exp. Exp.
54
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This species is remarkable for its very light, almost spongy texture,
and its regularly circular cells, with a neat and extremely thin border,
as seen on a worn surface. The rays are delicate and about twelve in
number. The porous centre of the star is about a third the whole
diameter. Only a worn specimen has been seen by the author, and
Ellis’s figure was made from a similar one.

Mad. pleiades, Ellis and Sol., 169, tab, 53, -4—, Lamour., Exp. Meth. 58, tab. 53,
figs. 7, 8. figs. 7, 8 ; Encyc. 131, pl. 486, figs. 7, 8.
Astrea pleiades, Lamk. ii. 408, No. 11. A. Tubastrea pleiades, Blainv., Man. 368,

11. A. ORBICELLA ANNULARIS. (Lamarck.)

A. polypis parvulis (13'"), lamellis 4. Corallum cellulosum ; cellis
orbiculatis, 1" vix superantibus, 10-12 radiis tenuibus et alits inter-
mediis obsoletrs ; tnterstitiis plano—concavis transversé secto, septis
cellulosis cum cellulis minutis in medio sepissimé uniseriatis, raro
biseriatis.

Polyps small (13 lines broad), with 24 internal lamelle. Corallum
cellular ; cells orbiculate, scarcely over a line broad, 10 to 12 slender
rays, and others intermediate obsolete ; interstices plano-concave :
in a transverse section, septa cellular, with the cellules minute,
usually in a single medial series, rarely in two series.

Plate 10, fig. 6, transverse section of corallum, natural size.

‘West Indies. Ellis, Lamarck.

This species has circular cells nearly of the size in the pleiades, but
the texture is much heavier, and the cellules of the septa in a trans-
verse section are mostly in a single series along the middle of the
same, leaving a solid ring around the star nearly a quarter of a line
thick. The porous centre of the star rather exceeds one-third the
breadth of the same. The author has seen a worn specimen from the
Barbadoes ; it was three inches in diameter, and had a convex surface.

Mad. annularis, Ellis and Solander, 169, A. Tuwbastrea annularis, Blamv:lle, Man.-
tab, 53, figs. 1,2 ; a good figure of a 368.
worn specimen. Explanaria annulata, Ehrenb., G. l., sp. 7.
Astrea annularis, Lamk., ii. 405, No. 8.  The A. annwlaris, of Quoy and Gaymard,
: , Lamouroux, Exp. Meth. 58, tab. 53, (Voy. dec PAst. iv. 209, pl. 17, figs. 17,
figs. 1,2 ; Encyec. 131, pl. 486, figs. 1, 2. 18,) is another species (sec A. speciosa).
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12. A. ORBICELLA STELLULATA. (Elis.)

A. conveza et sepe undulata ; polypis 13" latis, discis raro gemmatis et
dichasticis ; lamellis 24. Corallum subcellulosum ; cellis orbiculatis,
1" latis, raro oblongis, viz profundis ; lamellis tenvibus, supra septum
regulariter prominulis; interstgtiis sepius concavis: transversé secto,
septis subsolidis, interdum cellulis interrupté uniseriatis, et rarissimé
useriatis ; stellis 10-12 radiis et alits intermediis obsoletis.

Convex and often undulate; polyps 13 lines broad, disks sometimes
budding and dichastic; 24 internal lamell®. Corallum subcellular;
cells orbiculate, L line broad, rarely oblong ; lamellz thin, a little
prominent above the septum, and evenly so; interstices usually
concave, yet often entire: in a transverse section, septa solid or
nearly so, sometimes with cellules interruptedly uniseriate, and oc-
casionally biseriate; stars 10 to 12-rayed, other intermediate rays
obsolete.

Plate 10, figure 7 a, transverse section, natural size; b, vertical
section, do.

West Indies.

In a transverse sectional view, the stellulata has considerable resem-
blance to the annularis, but the septum is much more solid, and cel-
lules are only occasionally observed. It resembles also the stelligera ;
but the lamelle of the surface are alternately smaller, and the stars,
in a transverse section, have more rays, and a less solid centre. From
the intersepta, it differs in its even entire lamell®, not truncate, and in
its more solid texture.

This species grows to a breadth of five inches or more.

Mad. stellulata, Ellis and Solander, 165, , Lamouroux, Exp. Meth. 58, pl. 58,
tab. 53, figs. 3, 4, this figure is nearly figs. 8 and 4; Eneyc. 131, pl. 486, figs.

eorrect, The texture is well shown in 3 and 4.

fig. 3, and the unequal lamelle, with The Astrea stellulata of Lamarck (p. 408,
about ten larger, and a distinet, rather No. 12), under which this author refers,
prominent bottom, in fig. 4. The cells with a query to Ellis’s figure, is a diffe-
are more distant in figure 3 than in the rent species, plaeed in the genus Astraeo-
specimens met with. Ellis’s specimen pora by Blainville, and so described in

appears to have been partly worn. this work.
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13. A. ORBICELLA STELLIGERA. (Dana.)

A. convexa et subgibbosa ; polypis 13" latis, discis raro gemmatis et
dichasticis ; lamellis 18.  Corallum subcellulosum ; cellis parvulis %"
latis), bene orbiculatis, interdum oblongz's; viz profundis, intus minuté
coronatis ; interstitiis concavis; lamellis parcé prominulis, supra sep-
tum eleganter radiatis, intus abruptis: transversé secto, septis fere
solidus, stellis pauciradiatis (6-8 radits majoribus).

Convex and subgibbous; polyps 1% lines broad, disks rarely budding
and dichastic; 18 internal lamellee. Corallum subcellular; cells
quite small (§ of a line broad), neatly orbiculate, sometimes oblong
and dichastic, rather shallow, within minutely coronate; interstices
concave; lamelle slightly prominent, neatly radiating upon the
septum around the cell, abrupt within: in a transverse section,
the septa nearly solid, stars few-rayed (6 to 8 larger).

Plate 10, fig. 9, surface of corallum, natural size; 9a, profile of
cell and lamelle; &, lamella enlarged; ¢, vertical section, natural
size ; d, transverse do.; 9e, transverse section enlarged.

Feejee Islands. Ezp. Ezp.

The neatly radiate lamellz that form a border to each star, upon
the septum, together with the very compact texture and the shallow
coronate cell, abrupt within, form good characters for distinguishing
this species. The circle of radiating lamelle consists of fifteen to
eighteen ; they are quite even and have a gradual outward slope.
The interstices are generally more than half the breadth of the cell.

14. A. orBICELLA (?) CRISPATA. (Lamarck.)

C. incrustans, cellis suborbiculatis, infdndz'bulzformz'bus, margine sepa-
ratis, multilamellosis, lamellis denticulatis. .

Corallum incrusting ; cells nearly circular, infundibuliform, separated
along the ridge, multilamellate ; lamell® denticulate.

Indian Ocean. Peron and Lesueur.
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Lamarck, who gives the above description, states that the species
is near the A. heliopora, and also resembles a little the Madrepora
astroites of Esper (see A. galaxea). The stars are small and neat,
a little unequal, and appear somewhat crispate.

Astrea crispata, Lamarck, ii. 416, No. 25.  Astrea crispata, Blainville, Man, d’Actin.,
,» Lamouroux, Encyc., 128, 370.

15. A. ORBICELLA MICROPHTHALMA. (Lamarck.)

A. glomerata, fusco-virescens; polypis prominulis, 1-13"" latis, tenta-
cults albedis, minutis ; lamellis 24.  Corallum subcellulosum ; caliculis
breviter globoso-cylindricis, extus granulaté striatis, sepe contiguis ;
cellis 3" latis, subprofundis ; lamellis minutis, sepius 12 paulum
exsertis et 6 viz majoribus ; interstitiis subtilissime granulosis :
transversé secto, septis parcé cellulosis, stellis irregulariter pauci-
radiatis.

Glomerate ; greenish fuscous; tentacles whitish, minute; polyps a
little prominent, 1 to 1§ lines broad ; lamelle 24. Corallum sub-
cellular, having short globoso-cylindrical calicles, granulato-striate
without, often contiguous; cells § of a line broad, rather deep;
lamell® minute, usually about 12 somewhat exsert, and 6 a little
the most so; interstices very finely granulous: in a transverse sec-
tion, the septa with few cellules, stars irregularly few-rayed.

Plate 10, fig. 11, surface of corallum, natural size; 11 ¢, animal
enlarged ; 11 &, calicle enlarged; 11 ¢, vertical section enlarged;
11 ¢/, same, natural size; 11 d, transverse section, natural size; 11 ¢,
same, enlarged.

New Holland Seas. Peron and Lesueur.—Feejee Islands. Ezp. Exp.

The small, unequally prominent, globoso-cylindrical calicles of this
species, with six of its minute lamelle a little more exsert than the
others, give the corallum a peculiar appearance. In a transverse sec-
tion the septa are nearly compact, and often as broad as the stars. It
is near the following species, but the calicles are a little larger, and
besides, that has in general twelve of the lamell® equally prominent,
and the interstices nearly smooth.
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Astrea microphthalma, Lamarck, i, 408, Astrea microphthalma, Lamour., Encyc.,
No. 10. 130.
, Blainville, Man., 370, > Favia microphthalma, Ehrenb. G. lix. sp. 1.

16. A. ORBICELLA oCELLINA. (Dana.)

A. glomerata et lobata, sepe incrustans ; polypis viz 1" superantibus,
lamellis 24. Corallum caliculis globoso-cylindricis, minoribus, non
lineam superantibus, et sepius 12 lamellis minutis equé exsertis, inter-
stitits ferenudis ; celld profundd : transversé secto,s eptis subsohdis et
stellis pauciradiatis.

Glomerate and lobed, often incrusting ; polyps scarcely exceeding a
line in breadth, lamelle 24. Corallum with the calicles globoso-
cylindrical, as in the microphthalma, but smaller, with 12 minute
lamell® equally exsert; interstices nearly naked; cell deep: in'a
transverse section, septa nearly solid, and stars few-rayed.

Plate 10, fig. 10.

Sandwich Islands.

This species forms lobed glomerate masses, having an ascending
mode of growth. The calicles are unequal, and in the lower concave
portions of the corallum, are almost wholly immersed, while in other
parts they are sometimes nearly a line exsert. Like the preceding,
the internal texture below the cells is very minutely cellular. It is
sometimes found in thin incrusting plates, and thus forms a passage
between the Astrzas and the Echinopores.

This species and the preceding are also near the Oculinz (§ 80).

Suscenus IIL.—SIDERINA.

17. A. SiDERINA GALAXEA. ([Ellis.)

A. incrustans et glomerata, interdum subglobosa, polypis non prominulis.
Corallum subcellulosum; cellis immersis subprofundis, sepius 13" latis,
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(raro2"") ; lamellis angustissimis et subtilissime denticulatis, 6-12 pro-
minulioribus ; collibus planis, viz lineam latis, minutissimé et confertis-
stmé lamello-striatis : transversé secto, stellis polygonis, sepius 2" latis,
confertim multiradiatis, centro solidis.

Incrusting and glomerate, sometimes subglobose. Corallum subcel-
lular; cells immersed, rather deep, mostly 1% lines broad, lamelle
very narrow, and very minutely denticulate, 6 to 10 a little more
prominent than the others; septa plane, scarcely a line broad, very
closely and finely lamello-striate: in a transverse section, stars
polygonal, mostly 2 lines broad, crowdedly multiradiate, with the
centre solid.

Plate 10, figure 12, surface of corallum natural size; 12 a, same,
another variety ; 12 , transverse section of the variety fig. 12, natural
size; 12 ¢, same enlarged; 12 d, transverse section of the variety
fig. 12 a.

West Indies, Martinique. Lamourouz. — East Indies, Lamarck,
Acad. Nat. Sci., Philad.

This species occurs in subglobose masses, and also as incrustations.
Both varieties are common in the West Indies; one specimen of the
former (part of the surface of which is represented in fig. 12.), is 24
inches in diameter and appears to have had no point of attachment.
The incrusting specimens (figure 12 «¢) are convex, and sometimes
nearly hemispherical. The two varieties may possibly be different
species, but the characters observed do not appear to be sufficient to
distinguish them. The lamelle of the cells are minute, and nearly in
contact laterally, with about twelve a little prominent in the largest
cells, and three smaller intermediate, making forty-eight in all. In
the majority of the cells which are smaller, the number is less. The
buds open in the interstices and the cells are never dichastic. The
species has close relations to the Mycedia and Psammocorza.

Mad. galazea, Ellis and Sol., 168, tab. 47, Astrea galazea, Lamour., Exp. 60, tab. 47,
fig. 7. fig. 7; Encyc., 126.

Mad. Astroites, Esper, Pflanz, Fortsetz, i. , Lamarck, ii. 418, No, 31.
12, tab. 35, an incrusting specimen ; the A. Siderastrea galazea, Blainville, Man.
cells are about the size above given; 370.
Esper states that 4 or 5 of the lamelle Astrea galazea, Lesueur, Mém, du Mus. vi.
are a litlle larger than the others. 285, pl. 16, fig. 13, Lesueur states that
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Ellis’s figure is very good, but gives quite tans, effusa, parum pulvinata, 4~6'"" alta,

a different one himself. stellis eontiguis, planis, radiatis, inequa-

Astrea astroites, Ehrenberg, G. 1x. sp. 1. libus, 5-6-gonis, sesquilinearibus, inter-
Ehrenberg’s specimen was from the An- stitiis nullis.” It is probably a different
tillas; he deseribes it as follows, referring speeies ; especially as he states that it
to Ellis’s figure, with a query: “inerus. nereases by spontaneous fission.

Suvseenus IIL.—FISSICELLA.

A. SUBGLOBOSA, AUT CONVEXA.

a. Stellarum cellulis, eorallo transversé secto, decompositis ; (lamellis regularibus.)
1. Caliculis prominulis. ’

18. A. speciosa. (Dana.)

A. hemuspherica ; polyms prominulis, 4-6'" latis. Corallum percellulo-
sum ; caliculis sepius subcylindricis et 1-13'" prominulis, sepe paulum
remotis, marqgine bene rotundatis ; cellis profundis, et abrupté declivis,
intus viz coronatis ; lamellis bene reqularibus et denticulatis : trans-
verse secto, stellis tenuissimé multiradiatis ; cellulis decompositis, septis
percellulosis.

Hemispherical ; polyps a little prominent, 4 to 6 lines broad. Coral-
lum light cellular; calicles usually subcylindrical, and 1 to 1%
lines prominent, often somewhat remote, margin neatly rounded ;
cells deep, abrupt within, and scarcely at all coronate; lamell®
neatly even and denticulate: in a transverse section, stars many-
rayed ; rays very thin and cellules decompound ; septa very cellular.

Plate 11, fig. 1, part of the corallum, natural size; 1 a, vertical sec-
tion of cell, and profile of lamell® ; 1 4, lamell® enlarged; 1 ¢, trans-
verse section of corallum, natural size; 1 d, vertical section, natural
size.

East Indies. Ezp. Ezp.
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This is a neat species, with large prominent subcylindrical calicles
often a little distant, and deep cells. The texture is light cellular;
the dissepiments within are extremely delicate, and on the lateral sur-
face of the lamell® they are quite oblique. The species resembles
the A. Orbicella radiata, but besides being more light and delicate in
texture, it increases by disk buds.

Madrepora radiata, Esper, Fortsctz. i. 74, near the speciosa, in having prominent,

tab. 61. A characteristic figure, though nearly cylindrical, circular calicles, with
coarse. Esper alludes to the lightness of  plano-convex interstices ; but the figure
the coral, and its very cellular texture. they give as representing it, has the in-

The Astrea annularis, of Quoy and Gay- terstices a simple ridge, perhaps a little
mard (Voy. de P’Ast. iv. 209, pl. 17, sulcate. The calicles are described as
figs. 17, 18), as described by them, is three or four lines in diameter.

19. AsTREA UVA. (Esper.)

A. polyms prominulis, sepe 9" latis. Corallum caliculis 13-2"" promi-
nulis, subangulatis, rotundato-conicis, contiquis (ttaque sulcis inter-
medits subacutis), extus confertim lamello-striatis et denticulatis ; cellis
4-5"" latis, sepe elongatrs.

Polyps prominent and often 9 lines broad. Corallum with the
calicles 13 to 2 lines prominent, subangular and rounded conical,
contiguous (and hence the intermediate sulcus subacute); exterior
crowdedly lamello-striate and denticulate; cells 4 to 5 lines broad,
and often elongated.

China Sea. Esper, from M. Chemnitz.—Red Sea, Ekrenberg.

This coral resembles somewhat the 4. Orb. argus, in its conti-
guous conical cells and striated exterior, but has much larger calicles,
which elongate and subdivide. Esper’s figure represents a convex
mass 44 inches across, with some of the calicles nearly an inch long.
He states that the lamelle within the cell are minutely appendiculate
at base.

Mad. wva, Esper, Fortsetz. i. 82, tab. 43.  Fuvia wva, Ehrenberg, G. lix., sp. 5; Eh-

Astrea wva, Schweig. Handb. 419. renberg states that the animal has a
Astrea ananas, 8 wva, Lamk. ii. 406. brown colour.
No. 5.
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20. ASTREA ANANAS. (Llhs.)

A. subhemaspherica ; polypis 3-5"" latis. Corallum caliculis rotundatis,
subangulatis, sepe oblongis, inequalibus, contiguis ; interstitiis con-
cavis ; cellis 2-3"" latis ; lamellis denticulatis.

Subhemispherical ; polyps 3 to 5 lines broad. Corallum with rounded
or convex calicles, subangular, often oblong, unequal, contiguous;
interstices concave ; cells 2 to 3 lines broad ; lamelle denticulate.

West Indies. Ellis, Lamarck.

The calicles are much smaller than in the preceding, and are con-
vexly rounded instead of conical.

Lesueur describes a coral, which he refers to the species figured by
Ellis, as having polyps without tentacles ; but it is probable that they
were only unexpanded in the specimen under examination. His.
figure agrees nearly with Ellis’s, and he states that the cells are some-
times trilobed.

Mad. ananas, Ellis and Solander, 168, calicles a little distant, as in the spe-

tab. 47, fig. 6. ciosa, but more conical; cells four to

Astrea ananas, Lamk. ii. 406, No. 5. five lines long, one and a half to two

, Schweig. Handb., 419. lines broad, and many-rayed. Ehren-

, Lamour., Exp. 59, tab. 47, fig. 6 ; berg refers this figure to his Ezplanaria

Encyec. 127. (our Orbicella) ananas, which he makes

, Lesueur, Mém. du Mus, vi. 285, pl. identical with the ananas of Linneus.

16, fig. 12. From the very elongate calicles, the spe-

, Blainville, Man. 369. cies probably represents one of the Fissi-
Favia ananas, Oken’s Zool., 1. 67. celle.

. Favia porcata, var. Ehrenb., G.lix. No.6. The Astrea ananas of Quoy and Gay-
Mad. ananas? Linn, Syst. Nat., ed. xii. mard (Voy. de PAst. iv. 207, pl. 16,

1275, figs. 6, 7) appears to be the porcata of
Esper’s M. ananas (i. tab. 19), has the Esper. (Sce A. porcata.)

21. AsTREA PANDANUS. (Dana.)

A. subglobosa, brunneo-fuscescens ; polypis 3" latis. Corallum cellulosum ;
caliculis rotundatis, subangulatis, contiguis, subequalibus ; cellis sub-
orbiculatis, sepe oblongis, 3-4"" latis, subprofundis, intus obsoleté
coronatis ; lamellis equalibus, utrinque subtiliter denticulatis : trans-
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versé secto, septis biseriatim cellulosis ; stellis multiradiatis cum cellulis
valde decompositis.

Subglobose, colour dark brown; polyps % an inch broad. Corallam
quite cellular, with rounded calicles (as in the ananas), subangular,
contiguous, subequal; cells nearly circular, often oblong, 3 to 4
lines broad, rather'shallow, obsoletely coronate within; lamelle
even, finely denticulate within and without: in a transverse sec-
tion, septa biseriately cellular; stars many-rayed, with the cellules
much decompound.

Plate 11, fig. 2, the polyps unexpanded; 2a, a few cells, natural
size ; 2 b, vertical section of cell, with profile of the lamellw, enlarged;
2 ¢, vertical section of corallum, natural size; 2 d, transverse section.

Feejee Islands. Ezp. Exp.

This coral has the rounded prominent calicles of the ananas of
Ellis, and is near that species. The specimen in the Expedition col-
lections is nearly globular, and is about four inches in diameter.

22. ASTRZEA PUTEOLINA. (Dana.)

A. hemispherica; polypts ¥’ latis.  Corallum percellulosum ; caliculis
subpolygonis, parcé prominulis; collibus 2%" crassis, rotundatis et
sulcatis ; cellis profundioribus, et fere perpendicularibus, viz coronatis ;
lamellis reqularibus, subtiliter denticulatis.

Hemispherical ; polyps 4 an inch broad. Corallum light cellular;
calicles subpolygonal, a little prominent; ridges 2% lines thick,
rounded and sulcate; cells deeper than broad, nearly perpendicular,
scarcely coronate within ; lamell® even, finely denticulate.

Plate 11, fig. 3, cells of corallum, natural size ; 3 a, section of cells,
showing profile of lamelle ; 38, vertical section, natural size.
East Indies. Ezp. Ezp.

This is a light species, with very deep cells, rounded sulcate ridges,
and even, finely denticulate, lamellz. It is near the fragilis, but
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the calicles are larger and deeper, the ridges broader, and the texture
more coarsely cellular within. As the calicles are but little distinet,
it forms a connecting link between the preceding species and the next
division. g

23. A. paLuipa.  (Dana.)

A. hemaspherica; polypis 6-8"" latis, discis pallidé cesiis, tentaculis
albidis, internis bursiformibus. Corallum aperté cellulosum, calicu-
lis comico-cylindricis, 1-18"" altis, contiquis, extus remoté lamello-
striatis, et subtilissime denticulatis ; cellis 5-6"" latis, subprofundis,
intus coronatis ; lamellis tenuzbus, apice angustis et paulo inequaliter
exsertis, parcé dentatis: transverse secto, septis 1-2-seriatim cellulosis ;
stellis viz multiradiatis cum cellulis parce decompositis.

Hemispherical ; polyps 6 to 8 lines broad, disk pale bluish-gray, ten-
tacles whitish, the interior bursiform. Corallum open cellular;
calicles conico-cylindrical, 1-13 lines high, contiguous, exterior re-
motely lamello-striate and finely denticulate; cells 5 to 6 lines broad,
rather shallow, within coronate; lamelle thin, narrow above and
somewhat unequally exsert, sparingly dentate: in a transverse sec-
tion, septa with large cellules in 1 or 2 series; stars scarcely multi-
radiate with the cellules sparingly decompound.

Plate 10, fig. 13, natural size; 13 a, tentacles enlarged of the two
series; 13 4, cells in outline; 13 ¢, vertical section of cell, with pro-
file of lamell® and ridges; 13 ¢/, same, natural size; 13 d, transverse
section of corallum; 13 e, vertical section of same.

Feejee Islands. Ezp. Ezp.

This coral resembles the denticulata, but has a broader sulcus to the
ridges, less unequal lamellz, which are also thinner, narrower at apex
and not vertical within the cell. The calicles are nearly cylindrical,
and in the specimen seen, were placed obliquely against one another,
like those of the A. Ord. coronata. 'The lamelle over the exterior of .
the calicles are even, thin, nearly half a line apart, and almost as
much prominent. It is possible that the species may be one of the
Orbicelle.
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1. Caliculis tmmersis ; collibus aut paulum sulcatis, aut intlegres,
24. ASTRZEA DIPSACEA. (Lamarck.)

A. conveza, subhemispherica; polypis sepe 8" latis. Corallum percel-
lulosum, cellis 4-6""" latis, subangulatis et sepe lobatis, viz profundis,
intus non coronatis ; collibus subtruncatis, interdum sulcatulis ; la-
mellis tenuibus, lacerato-dentatis, non confertis, fere reqularibus: trans-
verse secto, stellis multiradiatis, cum cellults decompositis; septis 1"
crassis, 1-2-sertatim large cellulosts.

Convex, subhemispherical ; polyps often 8 lines broad. Corallum light
cellular; cells 4 to 6 lines broad, subangular and often lobed, rather
deep, not coronate within; ridges subtruncate and sometimes slightly
sulcate; lamelle thin, lacerato-dentate, not crowded, nearly even: in
a transverse section, stars many-rayed with the cellules decompound;
septa a line thick, cellular, cellules large and in one or two series.

Plate 11, fig. 4 a, vertical section of cell and ridges, showing profile
of the lamelle and internal cellules, natural size ; 4 5, the same through
the longer diameter of an oblong cell; 4 ¢, vertical section of corallum,
natural size; 4 d, transverse section, natural size.

West Indies.

This species is remarkable for the size and irregular form of its
cells (which are sometimes lobed and an inch long), the fragile lace-
rato-dentate lamell, and its coarse cellular texture. It approaches the
Slexuosa ; but the texture is much more cellular, and the lamelle more
distant and more raggedly toothed.

DMad. favosa, Ellis and Sol., 167, tab. 50, magnis, 4-5'"" latis, angulatis, margine

fig. 1, the cells arc a little too regular. lato, cchinato, lamellis serrato-dentatis,

Astreea dipsacea, Lamk., ii. 411, No. 16, dentibus majoribus intus cavis (nec per-
,» Lamour., Exp. Meth. 59, tab. 50, foratis).”

fig. 1 ; Encyc., 129, The Astrea abdita of Quoy and Gaymard,

A. Dipsastrea dipsacea, Blainv, Man. 373. as figured by them, comes near the dip-
The A. dipsacea of Ehrenberg, from the sacea in internal texture and general size
Red Sea (op. cit. G. Ix., sp. 13), may be of the cells (Voy. de PAst. iv. 205, pl. 16,

a different species. It is described as figs. 4 and 5), which are described as
follows : *¢ Sesquipedalis et bipedalis, sub- sometimes confluent, 9 or 10 lines long,
globosa, superficie spius inquali, stellis rounded or polygonal, rather shallow,
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with large and uniform lamellee strongly
denticulate. The animals are sulphur-
yellow. The form of the tentacles given,
flat and lanceolate, is altogether impro-
bable, and their distant arrangement in a

ZOOPHYTES.

error occurs generally in their drawings,
The A. dipsacea of Quoy and Gaymard
(ibid. 210, pl. 17, figs. 1,2) is a diffcrent
species, too imperfectly figured to be re-
cognised.

single series must be incorrect ; the same

25. ASTREA PORCATA. (Esper.)

A. convexa, subglobosa, fusco-castanea; polypis 5-6'" latis. Corallum
cellulosum, subrobustum ; cellis 3-4""" latis, subprofundis, intus breviter
coronatis ; collibus fere planis, obsolete sulcatis, 1-2'" crassis; la-
mellis reqularibus, incrassatis, denticulatis, denticulis ad apicem sub-
tilissimis : transversé secto, stellis multiradiatis cum cellulis decom-
positis ; septis subcellulosis, cellulis minutis, sparsis.

Convex, subglobose; dark chestnut-brown. Corallum cellular, rather
firm; cells 3 to 4 lines broad, rather shallow, short coronate within ;
ridges nearly flat, obsoletely sulcate, 1 to 2 lines thick; lamell®
even, incrassate, denticulate and very finely so at apex: in a trans-
verse section, stars many-rayed, with the cellules decompound;
septa subcellular, cellules minute and scattered.

Plate 11, fig. 5, polyps unexpanded, natural size; 5a, profile of
the lamellee and ridges, natural size; 5 b, same, enlarged; 5c¢, verti-
cal section of corallum, natural size; 5 d, transverse section, natu-
ral size.

East Indies.

Esper —Tongatabu. Ezp. Exp.

The broad interstices nearly flat, and finely striated with an obso-
lescent sulcus, easily distinguish this species. The cells are about
half as deep as their breadth, and the lamelle which project a little
unequally into the cell are short appendiculate at base, and a little
thickened at the edges.

Madrepora porcata, Esper, Pflanz. Fortsctz, i. 88, tab, 71, figs. 1-8. ¢ Mad. com-
posita, globosa, stellis in®qualibus, immersis, interstitiis planis, porcis radiantibus granu-
latis.”  Esper’s figure represents well the specimen in the Expedition collections.

Lamarck and Ehrenberg appear to have described other species under this name.
Lamarck’s description (No. 7.) isas follows : ¢ A. subglobosa, stellis inwequalibus, irregu-
laribus, oblongis, margine elevatis, interstitiis granulatis.” Ehrenberg refers to Ellis’s
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ananas as the porcata, and also to Esper’s cellulosa, tab. x1. (our A. favistella), besides
the figure above referred to. His description is as follows : ¢ Subglobosa, stellis inzqua-
libus, irregularibus, oblongis, seepe dividuis, 2—3'"* longis et latis, margine elevatis, inter-
stitiis dilatatis, lamellosis, sulco depressis, denticulatisque, lamellis dentatis.” (Op. cit. G.
lix. sp. 6.)

The A. ananas of Quoy and Gaymard (Voy. de ’Ast. iv. pl. 186, fig. 6.), approaches
this species in some of its characters, but is too imperfectly described and figured to be
identified.

26. AstrzA FLEXUOSA. (Dana.)

A. flexuoso-convexa ; polypis 6-8'"" latis, discis rubro-brunnescentibus,
tentaculis pallidis apicemque flavis. Corallum robustum, subcellulo-
sum ; caliculis sepe contortis, cellis A=1"" latis, profundis, intus non
coronatis ; collibus 13-2"" crassis, undulatis, rotundatis, obsoleté
sulcatis ; lamellis bene reqularibus, confertis, crassioribus, denticulatis :
transversé secto, stellis multiradiatis cum cellulis decompositis ; septis
sepe 15" superantibus, solidis, cellulis paucts.

A. flexuoso-convex ; polyps 6 to 8 lines broad; disks brownish-red,
tentacles pale, with the tips yellow. Corallum firm and subcellular;
calicles often contorted ; cells 4 to 7 lines broad, deep, not coro-
nate within; ridges 13 to 2 lines thick, undulate, rounded, obso-
letely truncate; lamelle even, crowded, rather stout, denticulate :
in a transverse section, stars multiradiate, with the cellules decom-
pound ; septa often exceeding 13 lines, solid, with few cellules.

Plate 11, fig. 6, polyps partly expanded, natural size ; 6 a, tentacle,
enlarged ; 6 4, another in outline; 6 ¢, view of opening of niouth,
enlarged ; 6 d, profile of cell, ridges and lamelle ; 6 e, vertical section
of corallum, natural size.

Feejee Islands. Ezp. Exp.

The firm subcellular corallum and even denticulate lamell® dis-
tinguish this species from the dipsacea ; and the flexuous ridges, often
slightly sulcate, larger cells and coarser texture, from the fusco-viridis.
It forms convex masses, four to five inches in diameter, with an
uneven or flexuous surface.
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27. ASTREA Fusco-VIRIDIS. (Quoy & Gaymard.)

A. conveza ; polypis 51" latis ; discis leté virentibus, interdum partim
brunneis. Corallum robustum, subcellulosum ; caliculis sepius o0b-
longis ; cellis 4—6"" latis, viz profundis, intus obsolete aut non coro-
natis ; collibus rotundatis, integris ; lamellis bene regularibus, confertis,
denticulatis : transversé secto, stellis multiradiatis cum cellulis decom-
postitis ; septis fere solidis.

Convex; polyps 5 to 7 lines broad, disks bright green, sometimes
partly brown. Corallom firm and subcellular; calicles usually
oblong ; cells 4 to 6 lines broad, rather deep, obsoletely or not at all
coronate within ; ridges rounded, entire; lamelle even, crowded,
denticulate: in a transverse section, stars many-rayed, with the
cellules decompound ; septa nearly solid.

Plate 11, fig. 7, animal unexpanded ; 7 @, another variety enlarged;
7 b, vertical section, natural size; 7¢, profile of cell, and lamelle
enlarged.

Tongatabu. Quoy and Gaymard.—Feejee Islands. Ezp. Ezp.

This common Pacific species resembles the last. The disks vary
from green throughout to a small green centre, with the rest brown ;
and it is possible that there may be other varieties in which they are
brown throughout. The live specimen examined expanded only so
far as to show the tips of the crowded tentacles.

Astrea fusco-viridis, Quoy and Gaymard, Voy. de I’Ast. iv. pl. 17, figs. 8, 9. The
figure may be recognised by the size and green disk ; but the tentacles should be crowded
and not in a single series.

28. AsTrEA VIRENS. (Dana.)

A. conveza, undique leté virens, polypis " latis.  Corallum cellulosum,
viz robustum ; cellis subprofundis, angulatis et sepe oblongis (4-6""),
intus viz coronatis ; collibus rotundatis integris, lamells regularibus
confertis, denticulatis, apice spinoso-denticulatis : transversé secto,
stellis multiradiatis cum cellulis valde decompositis ; septis 3" crassis,
fere solidis, cellulis minutis, sparses.
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Convex ; whole surface bright green, polyps 4 an inch broad. Co-
rallum cellular, not very firm; cells rather shallow, angular, and
often oblong (4 to 6 lines), scarcely coronate within; ridges rounded,
entire ; lamelle even, crowded, denticulate, at apex spinoso-denti-
culate : in a transverse section, stars many-rayed, with the cellules
much decompound;, septa 4 a line thick, cellules minute and
scattered.

Plate 11, fig. 8, polyps unexpanded ; 8 g, portion of corallum, na-
tural size; 8 b, profile of cell and lamelle, enlarged; 8 ¢, vertical
section of corallum, natural size ; 8 d, transverse section of same.

Feejee Islands. Lzp. Ezp.

This species has some resemblance to the favistella, but the very
numerous rays to the stars, and their decompound cellules, distin-
guish it. The teeth at the summit of the ridge, though small, are
usually acute and spiniform, and often the two central ones are
smaller than the others, giving an appearance of a faint sulcus.

29. ASTREA ECHINATA. (Dana.)

A. conveza, brunneo-nigrescens et undique papillosa ; polypis 6-8"" latis,
discis nigricantibus, viz depressis. Corallum cellulosum, valde echi-
natwm ; cellis subprofundis, suborbiculatis vel oblongis, 5" latis, tntus
non bene coronatis ; collibus rotundatis, non sulcatis ; lamellis requ-
laribus, infra 38—4-denticulatis, supra septum echinatis, (3—4 dentibus,
1-13"" elongatis) : transversé secto, stellis multiradiatis, cum cellulis
decompositis ; septis subcellulosis, cellulis oblongis sepe interrupté
untseriatis.

Convex ; brownish-black, surface papillose; polyps 6 to 8 lines broad,
disks nearly black. Corallum cellular, surface strongly echinate ;
cells rather shallow, nearly circular or oblong; 5 lines broad, not
distinctly coronate; ridges rounded, not sulcate; lamelle even, with
3 or 4 small teeth within the.cell, and 3 or 4 spines 1 to 13 lines
long over the septum: in a transverse section, stars many-rayed,
with the cellules decompound ; septa somewhat cellular, cellules
oblong and often interruptedly uniseriate.

58
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Plate 12, fig. 1, natural size; 1 a, vertical section of corallum and
cells, with profile of lamelle, natural size ; 1 3, transverse section.

Feejee Islands. Ezp. Ezp.

The spiniform teeth which give the echinate character to this spe-
cies, stand crowded over the whole surface, and are a line or more
long. In a vertical section the coral has a strikingly lamellate struc-
ture throughout, and on the surface of the lamelle the transverse
dissepiments, which are quite oblique, arch over (though with some
irregularity) from centre to centre, and are not lost in a solid septum,
as in most Astreas.

The animals were not observed to have tentacles; and it is pro-
bable that the papille of the surface over the spiniform teeth corre-
spond to those organs. The fleshy surface of the live zoophyte was
quite thick, and lay in small folds around each disk.

~

30. ASTREA FRAGILIS. (Dana.)

A. subglobosa, polypis 4-5"" latis.  Corallum percellulosum ; cellis subor-
biculatis et sepe oblongis, profundis, intus breviter coronatis ; collibus
rotundatis, sulcatulis, "' crassis; lamellis reqularibus, subtiliter
eleganterque denticulatis, tenuissimis: transversé secto, stellis multi-
radiatis cum cellulis parcé decompositis ; septis "' crassis, fragiliter
cellulosis, cellulis sepius uniseriatis.

Subglobose, polyps 4 to 5 lines broad. Corallum light cellular; cells
circular or oblong, deep, short coronate within; ridges rounded,
slightly sulcate, a line wide; lamelle even, finely and neatly denti-
culate, very thin: in a transverse section, stars many-rayed, with
the cellules sparingly decompound; septa  of a line thick, fragile
cellular, cellules usually uniseriate.

Plate 12, figure 2 a, profile of cell, ridges and lamelle, natural size;
2 b, same enlarged; 2 c, vertical section of corallum, natural size; 2 d,
transverse section of the same.

East Indies. Ezp. Ezp.

This light cellular species with slightly sulcate ridges, is related to
the dipsacea ; but the cells are smaller, the lamellee very even, thin,
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and finely denticulate, and the cellules of the star in a transverse sec-
tion are but sparingly decompound. In a vertical section the lamelle
and lines of cells are irregularly curving.

31. AsTREA TENELLA. (Dana.)

A. hemispherica, polypis 3-5""" latis.  Corallum percellulosum, fere spon-
giosum ; caliculis polygonatis, sepe oblongis: transversé secto, stellis
14-16-radiatis, radiis tenuissimus, cellulis grandibus circum centrum
porosum eleganter dispositis, et margine aliis parvulis sepius biseri-
atis ; septis angustissime filiformibus.

Hemispherical ; polyps 3 to 5 lines broad. Corallum very light cel-
lular ; calicles polygonal often oblong; in a transverse section, stars
very slenderly 14 to 16 rayed, with large radiate cellules around the
porous centre, and at the margin other small cellules in one or two
series; septa delicately filiform.

Plate 13, fig. 1, transverse section of corallum, slightly enlarged
(about a sixth); 1 &, vertical section of same, natural size.

Wake’s Island, Pacific Ocean. Ezp. Exp.

This coral was met with only in worn specimens. It is very light
and cellular, and extremely neat in its stars and texture. It appears
to have simple stars about a fourth of an inch in diameter, with septa
a line or more wide, consisting of three or four series of minute sub-
quadrate cellules; but the cellules properly belong to the stars, and
the true septum is a delicate line. In a vertical section the trans-
verse dissepiments are seen to be quite oblique and not very much
crowded, and from this the appearance above described proceeds.
The porous centre of the star is about a line broad.

32. ASTRZEA MAGNIFICA. (DBlainville.)

A. conveza, subhemispherica. Corallum percellulosum ; cellis sepe elon-
gatis et paulo flexuosis, 2-3""" latis et interdum 8" longis, angulatis,
profundis, intus breviter coronatis; collibus angustis (viz 1) integris
obtusts, perpendicularibus ; lamellis bene @qualibus, subtiliter elegan-
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terque pectinato-denticulatis : transvers: secto, stellis multiradiatis cum
cellulis valde decompositis ; septis §'"' crassis, uniseriatim apertéque
cellulosts.

A. convex, subhemispherical. Corallum light, cellular; cells often
elongated and a little flexuous, 2 to 3 lines broad and sometimes 8
long ; angular, deep, short coronate within; ridges narrow, scarcely
a line thick, entire, obtuse, perpendicular; lamell® neatly even,
finely and elegantly pectinato-denticulate: in a transverse section,
stars many-rayed, with the cellules much decompound; septa & a
line thick, with large cellules in a single series.

Plate 12, fig. 3 a, outline view of cells; 3 &, transverse section of
corallum, natural size; 3 ¢, vertical section of same.

East Indies. Ezp. Ezp.

This is a light cellular coral, distinguished by its angular and fre-
quent flexuous calicles, deep cells, narrow, entire, perpendicular ridges,
with the lamellee very even, minutely and beautifully denticulate.
The specimen in the collections is a convex mass five inches in dia-
meter. It appears to be the A. magnifica, of Blainville.

Astrea (Favastrea) magnifica, Blainville, The Astrea halicora of Ehrenberg may be

Man. 374, plate 54, fig. 3; without de- near this species, but the description is
scription. too concise to determine their identity.

33. AsTRZEA FILIcosA. (Dana.)

Corallum percellulosum, subrobustum ; cellis profundioribus, 5-8"" latis,
suborbiculatis, perpendicularibus ; collibus lamellisque angustis : trans-
verse secto, stellis multiradiatis, lamellis robustis, cellulis decompositis ;
septis subcellulosts, cellulis oblongrs interrupté uniseriatis.

Corallum quite cellular, yet firm; cells very deep, 5 to 8 lines broad,
suborbiculate, perpendicular; ridges and lamellee narrow: in a
transverse section, stars multiradiate, lamelle stout, cellules decom-
pound; septa somewhat cellular, cellules oblong, mostly in a single
interrupted series. ‘

Plate 12, fig. 4, cells of a worn corallum, natural size; 4 q, trans-
verse section of corallum, natural size; 4 b, vertical section of same.
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Wake’s Island, Pacific Ocean. Ezp. Ezp.

This description is taken from a worn specimen, which is remark-
able for the depth and size of the cells, looking like impressions made
with the end of the finger. In a vertical section, the part below the
centre of a cell for a width of a third of an inch, is extremely cellular
or filamentous in structure; and in the septum, there is a vertical
series of lunate cellules, about a line wide, convex upward. Although
so cellular, the coral is still firm, owing to the stoutness of the lamelle
and of the parts of them which extend into the septa.

b. Cellulis stellarum, corallo transversé secto, aut parce aut minimé decompositis.
I. Collzbus sulcatis aut integris ; lamellis inequalibus et tnequaliter exseriis,

34. ASTREA VERSIPORA. (Lamarck.)

A. subglobosa. Corallum cellulosum, robustum ; cellis profundioribus,
subangulatis et sepe oblongis (4-6'"), intus subcoronatis; collibus
sulcatis ; lamellis inequalibus, et inequaliter exsertis, asperé den-
ticulatis, angustis, verticalibus.

Subglobose. Corallum cellular, firm, surface rough; cells deeper
than broad, subangular, and often oblong (4 to 6 lines), subcoronate
within; ridges sulcate; lamell® unequal and unequally exsert,
roughly denticulate, narrow, vertical.

Plate 12, fig. 5 a, profile of cells, ridges, and lamelle®, natural size ;
5 b, transverse section of corallum, natural size.

East Indies. Lamarck.—Red Sea. Ehrenberg.

This coral resembles the denticulata in its ragged surface; but
the sulcus is broader or more distinect, the cells are less regular,
usually smaller, and much deeper than their breadth.

A specimen from Singapore, in the Expedition collections, has a
subglobose shape, and is four or five inches in diameter. The texture
1s coarse cellular, with two rows of large cellules (seen in a transverse
section) along the septa. The stars are few-rayed, with rarely a
cross partition dividing the cellules. The coronal teeth are less pro-
minent and regular than in the denticulata, owing to the fact, that the
lamelle extend perpendicularly far below them before reaching the

59



234 ZOOPHYTES.

bottom of the cell. These teeth are usually confined to six or eight
of the larger lamell®. The lamell® are crowded together below, and
the bottom of the cell is scarcely seen.

Mad. cavernosa (1) Forsk. Anim. Egyp.132. Astrea versipora, Lamour., Encye., 130.

Astrea versipora, Lamk., ii. 414, No. 19.  Favia versipora, Ehrenberg, op. cit. G.

A. Dipsastrea versipora, Blainville, Man. lix. sp. 2. ; states that the animal has a
373. pale-brown colour, with a green disk,

35. ASTREA DENTICULATA. (Elhs.)

A. subglobosa. Corallum cellulosum ; cellis suborbiculatis, semipolli-
caribus, subprofundis, intus coronatis ; collibus leviter sulcatis;
lamellis inequalibus, et inequaliter exsertis, verticalibus, apice sub-
truncatis.

Subglobose. Corallum cellular; cells somewhat circular, half an inch
wide, rather shallow, coronate within; ridges slightly sulcate;
lamelle unequal and unequally exsert, vertical, subtruncate at
apex.

Plate 12, fig. 6, outline view of a cell, natural size; 6 a, profile of
cell and lamelle; 6 b, transverse section of corallum, natural size;
6 ¢, vertical section of the same.

East Indies.—Pacific Ocean. Ezp. Exp.

The unequally exsert lamelle give a ragged appearance to the
surface and cells. The depth of the cells scarcely exceeds two-thirds
the diameter.

A specimen from the Pacific Ocean, in the Expedition collections,
answering to the description of this species, has a coarsely cellular
texture; the septa, in a transverse section, consist partly of large
cellules in a single series, and the stars are few-rayed, with rarely a
cross partition to the cellules. The lamell® are nearly entire on the
inner vertical margin, but have often two or three teeth at apex.

Mad. denticulata, Ellis and Solander, tab. teeth within the cell is scarcely appa--
49, fig. 1; corresponds with the speci- rent. ,
mens examined, except that the inequa- Astrea denticulata, Lamk., ii. 413, No. 18,
lity of the exsert lamelle is hardly dis- Astrea denticulata, Lamour., Exp. Meth.
tinct enough, and the corona or circle of 59, tab. 49, fig. 1; Encyc., 130.
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A. Dipsastrea denticulata, Blainville, The A. dipsacea of Quoy and Gaymard,
Man, 373. may be this species.
Favia denticulata, Ehrenb., G. lix, sp. 4.

36. ASTREA PECTINATA. (H. & Ehrenberg.)

A. subglobosa, brunnea. Corallum, cellis 3—6""" longis, sepe oblongis et
Slezuosis, profundss, intus coronatis ; collibus viz sulcatis; lamellis
margine verticalibus. apice truncatis, asperts.

Subglobose; brown. Corallum with the cells 3 to 6 lines long, often
oblong and flexuous, deep, coronate within ; ridges scarcely sulcate;
lamellze with the inner margin vertical, truncate at apex, rough.

Red Sea. Ehrenberg.

This description is taken from Ehrenberg. The species in its
vertical and deep cells, coronate within, and the lamelle truncate at
apex, is near the versipora, from which it is separated by its entire or
scarcely sulcate ridges.

Astrea pectinata, Ehrenb., G. Ix., sp. 7. DMadrepora fovus ? Forskal, Egyp., 182.
, Lamarck, 2d ed. ii. 412, No. 16 a. ¢ Stellis margine coadunatis, rigidis.”

37. AsTrZEA DEFORMIS. (Lamarck.)

A. subglobosa. Corallum cellis 4—6"" longis, angulatis, interdum ob-
longis et irreqularibus ; collibus angustis, integris ; lamellis alternis,
asperis, truncatis, exsertis.

Subglobose. Corallum with the cells 4 to 6 lines long, angular,
sometimes oblong and irregular; ridges narrow, entire; lamelle
alternate, asperate, truncate, exsert.

Indian Ocean? Lamarck.—Red Sea. Ehrenberg.

Lamarck states that this species is near the denticulata in general
habit, but differs in having no sulcus to the ridge, or rarely an obso-
lete sulcus.
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Specimens obtained in the Feejees apparently of the above species,
have the following characters (see plate 12, figs. 7, 7a, 75, 7 ¢, 7 d).

Corallum cellular and rather light, and appearing coarse and rough
from the unequally prominent triangular lamelle ; cells angular, often
oblong and lobed; two and a half to three lines broad, and some-
times seven lines long, not coronate within; ridges subtriangular,
entire ; lamelle very unequal, not crowded, narrow at apex, and often
subacute, strongly denticulate : in a transverse section, septa not half
a line thick, stars few-rayed, with the cellules simple. It is near the
Meandrina dedalea in habit, and if distinct may be called the A. deda-
lina.

Astrea deformis, Lamk., ii. 414, No. 20. Astrea deformis, Lamouroux, Encyc., 129.
¢ Stellis majusculis in®qualibus, irregu- , Ehrenberg, G. Ix. sp. 8.
laribus, multilamellosis ; lamellis supra A. Dipsastrea deformis, Blainv. Man,,
marginem elevatis ; sulco nullo.” 373.

38. AsTREA VARIA. (Dana.)

A. hemispherica, polypis sepius 3" latis, discis interdum distomatis aut
tristomatis.  Corallum percellulosum ; cellis angulatis, subprofundis
aut profundis ; collibus lamellisque triangulatis et fere acutis; lamellis
tenwibus, inequalibus et inequaliter exsertis, subtiliter denticulatis ;
septis viz ' crassis.

Hemispherical, polyps mostly 3 lines broad, disks sometimes 2 or 3
mouthed. Corallum light cellular; cells angular, deep or rather so,
ridges and lamelle triangular and nearly acute above ; lamelle thin,
unequal and unequally exsert, finely denticulate; septa scarcely
half a line thick.

Plate 12, figs. 18 a, 13 b, sections of cells of different varieties, giving
profile of lamellz.

West Indies.

This species resembles closely the Meandrina spongiosa in its
lamellee and ridges, and may be only a variety of that species. Yet
large convex specimens present throughout the Astrea form of the
cell, with only a few, here and there, oblong. It appears to have the
same relation to the M. spongiosa, that the A. dedalina has to the M.
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dedalea. The cells appear open, owing to the unequal lamell®, and
are sometimes slightly coronate within.

1. Collilus angustis, tntegris, apice subnudis; lamellis viz exsertis sed valde in-
equalibus.

39. AsTrREA RIGIDA. (Dana.)

A. subglobosa ; polypis 6-10"" latis. Corallum robustum ; cellis angulatis,
5" latis et interdum 8-10"" elongatis, sepe lobatts, intus non coronatis ;
collibus apice fere nudis, integris, tenwibus; lamellis dentatis, valde
inequalibus, non confertis: transversé secto, septis solidis, 1" crassts ;
stellis viz multiradiats, cellulis latis, parcé decompositis.

Subglobose; polyps 6 to 10 lines broad. Corallum firm; cells angular,
5 lines broad, and sometimes 8 to 10 long, often lobed, not coronate
within; ridges thin, entire, and naked at summit; lamelle dentate,
very unequal, not crowded : in a transverse section, septa solid or
with rarely a cellule, a line broad ; stars hardly many-rayed, cellules
large, and sparingly decompound.

Plate 12, fig. 8 a, section of cell and ridges, showing profile of la-
mell®, natural size; 8 b, a cell bisected ; 8 ¢, size and form of cells on
surface of corallum; 8 d, transverse section, natural size.

West Indies.

The bare thin ridges, and distant unequal dentate lamelle, with the
large and often lobed cells, and thin but solid septa, are the prominent
characteristics of this common West India species. The bottom of
the cell is scarcely convoluted at centre, as the larger lamellze almost
meet.

1. Collibus tntegris, awt subintegris ; lamellis bene regularibus ; cellis non coronatis ;
cellulis stellarum, corallo transversé secto, parcé aut non decompositis.

40. ASTREA RETICULARIS. (Lamarck.)

A. subglobosa. Corallum cellis angulatis, sepe oblongis et subflexuosis,
profundis, centro radiatis ; collibus subnudis, apice levibus.
60
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Subglobose. Corallum with the cells angular, often oblong and sub-
flexuous, deep, radiate from the centre ; ridges nearly naked, smooth
at apex.

Plate 12, figure 9 @, section of cells and ridges, with the lamelle,
natural size; 9, size and form of cells; 9¢, transverse section of
corallum.

West Indies?

Lamarck, from whom this description is taken, farther remarks that
the lamellee are prominent only towards the bottom of the cell, the
upper part of the ridges, as well as the top, being nearly bare. It
approaches the favosa, but differs in the character just stated, and in
its smaller stars.

To this species appears to belong the West India specimen figured
on plate 12 (figure 9, a, b, ¢.) Itisa firm and rather heavy species;
the cells are angular, about a quarter of an inch broad, though often
oblong, and half an inch long, with the depth scarcely two-thirds the
breadth ; the lamelle are nearly even, very finely denticulate, and are
barely distinguished over the top of the ridge with a magnifying
glass: they are not appendiculate at base. In a transverse section
the septa are half a line thick, and quite solid; the stars angular,
sometimes lobed, with the cellules not decompound. The specimen
has some resemblance to the rigida, but the lamell® are more even,
closer, and not dentate.

Astrea reticularis, Lamk., ii. 414, No. 21. Linn. Amezn. Acad. i. tab. 4, fig. 16,
Lamarck refers to the fossil, Mad. favosa, which is beyond doubt a distinct species.

"41. ASTREA PETROSA. (Dana.)

A. convexa. Corallum subcellulosum, robustum : transversé secto, stellis
interdum orbiculatis sed sepius oblongis 13-2%" latis, et 13-5""
longis, multiradiatis, radits bene tenuwibus, cellulis simplicibus ; septis
1" crassis et persolidis. : -

Convex. Corallum subcellular, firm: in a transverse section, the
stars orbiculate, commonly oblong, 14 to 3 lines broad, and 1§ to 6
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lines long, many-rayed, rays very thin, with the cellules simple;
septa a line thick and quite solid.

Plate 12, fig. 12 a, transverse section of corallum, natural size; 120,
vertical section of same.

The very compact septa, and the neat thin rays and rather small
star, readily distinguish this species from the others described.
Besides, the cellules below the star, in a vertical section, are more than
half a line long. The nitida is similar in its solid septa, but the
cellules below the star are very minute. The ridges are sulcate.

Mad. detrita, Esper, Pflanz. Fortsetz. i. Astrea detrita, Blainv., Man. 367.
26, tab. 41, a figure of @ worn specimen, An apology can hardly be required for

from the China Seas, sent him by M. changing a specific name derived merely
Chemnitz. from the fact that the specimen examined
Astreea detrita, Lamk., ii. 406, No. 6. was a worn one (detritum),

42. AsTREA PURPUREA. (Dana.)

A. hemispherica ; polypis ¥ latis, discis lete virentibus, tentaculis nume-
rosis, purpureis. Corallum subcellulosum, robustum ; cellis angu-
latis, subprofundis, 4-5'" latis, intus non coronatis ; collibus triangu-
latis, subtiliter sulcatulis ; lamellis confertis, @qualibus, subtilissime
denticulatis, apice fere integris et paululum prominulis: transverse
secto, stellis suborbiculatis, multiradiatis, cellulis simplicibus, angustis-
simis ; septis solides, cellulis paucis, minutissimes.

Hemispherical ; polyps half an inch broad, disks bright-green, tenta-
cles numerous, purple. Corallum subcellular, firm ; cells angular,
rather shallow; 4 to 5 lines broad, not coronate within; ridges tri-
angular, very delicately sulcate ; lamell crowded, even, very finely
denticulate, nearly entire, and but slightly prominent at apex; ina
transverse section, stars nearly circular, many-rayed, cellules sim-
ple, very narrow ; septa solid, cellules rare and very minute.

Plate 12, fig. 10, natural size; 10 a, cells, do.; 10, profile of cell
and lamelle, enlarged; 104, same, natural size; 10¢, vertical sec-
tion, enlarged; 10d, same, natural size; 10e, transverse section,
enlarged four diameters, from a part of the corallum where the cells
were small.
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Feejee Islands. Ezp. Exp.

The minute channel along the summit of the ridges is a striking
character ; and also the solid septa, and the crowded, even, minutely
denticulate lamelle. It approaches the pentagona, but the sulcus and
the absence of the corona of teeth within the cell, distinguish it from
that species.

43. AsTrREA PULCHRA. (Dana.)

A. convexa, umbrina ; collibus apice pallidis, tentaculis brunneis. Coral-
lum subsolidum, robustum ; cellis angulatis, inequalibus, sepius 3—4'"
latis, subprofundis,intus non coronatis; collibus triangulatis, integris ;
lamellis equalibus, confertis, tenuibus, fere integris: transversé secto,
stellis multiradiatis cum cellulis simplictbus ; septis persolidis: verti-
caliter secto, porulis subtilissimis. i

Convex ; umber-coloured, top of ridges pale, tentacles brown. Co-
rallum subsolid, firm; cells angular, unequal, mostly 3 to 4 lines
broad, rather shallow, not coronate within; ridges triangular, en-
tire; lamelle even, crowded, thin, nearly entire, but little promi-
nent over the septum: in a transverse section, stars many-rayed,
with the cellules simple : septa quite solid: in a vertical section
cellules under the star very minute.

Plate 12, fig. 11, polyps partly expanded, natural size; 11 a, polyp
enlarged ; 115, section of cells, showing outline of lamellz, enlarged
two diameters; 11 ¢, same, natural size; 11 d, vertical section of coral-
lum, enlarged ; 11e, same, natural size; 11/, transverse section of
corallum, enlarged three diameters.

Feejee Islands. Ezp. Ezp.

This species is near the petrosa in the size of its cells and its solid
septa, but the stars are more angular, and the texture below the cells
is very minutely cellular. It also resembles the purpurea, which
differs, however, in the delicate channel along the middle of the
ridges.
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IV. Collibus integris; lamellis equalibus; cellis intus coronatis; corallo transverse
secto, cellulis stellarum simplicibus.

44. AsTREA PENTAGONA. (Esper.) Ehrenberg. .

A. semiglobosa. Corallum cellis angulatis sepius pentagonis,. 43-5""
latis, inequalibus, interdum oblongis, intus bene coronatis,; centro,
appendice columnart ; collibus angustis, obtusis vel subacutis.

Semiglobose. Corallum with the cells angular, usually pentagonal,
4% to 5 lines broad, unequal, sometimes oblong, neatly coronate
within, a columnar appendage at centre ; ridges narrow, obtuse, or
subacute.

East Indies. Esper.

Ehrenberg gives four and a half inches as the breadth of a specimen
of this species. Isper describes the cells as rather shallow, and
usually pentagonal in form, and the lamell as alternately large and
small. His figure represents the corona within the cell as consisting
of nine or ten teeth, and surrounding a prominent point at centre.

Mad. pentagona, Esper, Fortsetz. i. 13, Astrea pentagona, Ehrenberg, op. cit., G.
tab, 39. The cells in the figure are badly Ix. sp. 5.
shaded, and scarcely appear excavate.

45. ASTREA FAVISTELLA. (Dana.)

A. subhemispherica. Corallum cellulosum ; cellis bene polygonatis, sub-
profundis, sepius 3—4""" latis, intus coronatis ; collibus fere 1" crassis,
integris, Gothicis, subacutis; lamellis subintegris, equalibus: trans-
versé secto, stellis viz multiradiatis, cum cellulis simplicibus ; septis
3" angustioribus, cellulis minutissvmis, aut obsoletis, uniseriatis.

Subhemispherical. Corallum cellular, rather light; cells neatly an-
gular, rather shallow, mostly 3 to 4 lines broad, coronate within;
ridges about a line thick, entire, Gothic, subacute; lamellee sub-
entire and very even, abrupt within: in a transverse section, stars
scarcely many-rayed, with the cellules simple; septa not half a line
thick, with very minute cellules, uniseriate, sometimes obsolete.

61
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Plate 13, figure 2, cells of corallum, natural size; 2 a, 2 b, sections
of cells; 2 ¢, transverse section of corallum, natural size; 2 d, vertical
section of same, natural size.

Feejee Islands. Ezp. Ezp.

This species has not the columella of the pentagona, and moreover
the lamell® are very even. The depth of the cell is little more than
half the diameter. The corona at the bottom of the cell consists of
nine to twelve thin, prominent, rounded teeth. It approaches in its
corona and angular cells the magnifica ; but the cells are much less
deep, less flexuous, and the cellules of the star are not decompound.

Nore.—Plate 13, figures 3 @, 3 b, represent sections of a worn specimen of a light
cellular coral from Wake’s Island, which may be identical with the above. The stars
are less angular, the septa a little more cellular, and the cross dissepiments on the

lamelle, as seen in a vertical section (figure 8 4), are a little more remote, being abont
half a line distant.

Mad. cellulosa (? ), Esper, Pflanz, Fortsetz. i. 25, tab, 40 ; from a worn specimen.'

46. AstrEA ExiMIA. (Dana.)

A. convexa. C. cellulosum, robustum ; cellis eleganter polygonatis, sepius
2" latis, viz profundis, intus coronatis; collibus ¥ latis, abruptis,
acutis ; lamellis angustissimis, subintegris, non exsertis: transversé
secto, septis viz §'"" crassts, solidis ; stellis multiradiatis, cum cellulis
profundis, simplicibus.

Convex. Corallum cellular, firm; cells very neatly polygonal, mostly
about 2 lines broad, rather deep, coronate within; ridges about half
a line wide, abrupt, acute; lamelle very narrow, subentire, not at
all exsert: in a transverse section, septa scarcely 4 a line thick,
solid, stars many-rayed, with simple, deep, cellules.

Plate 13, figure 4 a, section of cells and ridges, showing profile of
lamell®; 4 b, size and form of cells; 4 ¢, transverse section of corallum,
natural size; 4 d, vertical section, natural size.

Pacific Ocean. Eazp. Ezp.

The cells are remarkably neat in their polygonal forms, with thin
acute ridges and very narrow lamell®, which striate with remarkable
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regularity the nearly vertical sides of the cells. The corona consists
of about ten prominent though small teeth. The process of subdivi-
sion in the cells is finely shown in this coral; the dividing partition
cuts straight through the centre of the cell, without a converging or
rounding of the sides, as in species which are not polygonal. The
texture in a vertical section, is coarsely cellular below the stars, the
cellules being more than half a line long, and it is owing to this that
in a transverse section the cellules of the stars are deep; the septum is
quite solid. The species resembles the last, but is smaller in its cells,
thinner and neater in its ridges, and more completely solid in its
septa.

47. AsTrREA siNUOsA.  (Dana.)

A. convexa. Corallum subcellulosum, cellis subangulatis, viz 2" latis,
sepe flexuosis et longis (6""), profundis, intus confertim coronatis ;
collibus 1-1¥"" crassis, rotundatis, abruptis, integris : lamellis equa-
libus, subintegris: transversé secto, stellis viz multiradiatis, cum cel-
lulis simplicibus ; septis 3" latis, fere solids.

Convex. Corallum subcellular; cells subangular, hardly 2 lines
broad, sometimes lobed and flexuous and 6 lines long, rather deep,
crowdedly coronate within, ridges rounded, 1 to 13 lines thick,
abrupt, entire; lamelle even, subentire: in a transverse section,
stars scarcely many-rayed, with the cellules simple ; septa § a line
thick and nearly solid.

Plate 18, fig. 5, cells of corallum, natural size ; 5 a, section of cells
and ridges, showing profile of lamelle®, natural size; 5 §, transverse
section of corallum ; 5 ¢, vertical section of same.

Feejee Islands. Eap. Ezp.

This species has thicker septa than the favistella, more rounded
ridges, more irregular cells, and a closer texture within. The cells
are usually quite narrow, and appear half closed below by the crowded
corona.
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48. ASTREA MELICERUM. (Ehrenberg.)

A. effusa, 3"' alta, pentagonz affinis. Corallum cellis 28" latis, colu-
melld nulla, interstitiis paulo latioribus, subtruncatis.

Effuse, 3 lines high, allied to the pentagona. Corallum with the cells
2% lines broad, columella none, interstices a little broader, sub-
truncate.

This species forms an incrustation attached to a strombus; the
locality is unknown.

Astrea melicerum, Ehrenberg, G. Ix., sp. 6.

49. AsTREA PARVISTELLA. (Dana.)

A. convexa. Corallum cellulosum ; cellis angulatis, 1" latis, raro oblongis,
paulo profundis, intus conspicué coronatis ; collibus viz " crassis,
rotundatis ; lamellis minutis, equalibus : transversé secto, stellis viz
multiradiatis, cum cellulis simplicibus ; septis subsolidis, viz %' crassis:
texturd sub cellis aperté cellulosd.

Convex. Corallum cellular; cells angular, a line broad, rarely ob-
long, shallow, distinctly coronate within ; ridges scarcely ¥ a line
thick, rounded; lamell® minute, even: in a transverse section,
stars scarcely many-rayed, with the cellules simple; septa nearly
solid, scarcely % of a line thick: texture below the cells coarsely
cellular.

Plate 13, fig. 6, cells of corallum, natural size; 6 a, transverse sec-
tion of corallum, enlarged ; 6 b, same, natural size; 6 ¢, vertical section,
natural size.

Feejee Islands. Ezp. Lap.

This species is singular, considering the small size of the polyps, in-
having the internal texture below the cells quite coarsely cellular. - The
corona of minute teeth nearly fills the cells. It is a rather heavy coral.
In habit it resembles the fawistella, though much smaller in its cells
and ridges.
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50. AsTrRZEA FAVULUS. (Dana.)

A. conveza. Corallum subcellulosum ; cellis 1" latis, angulatis, inter-
dum 3" longis, viz profundis, intus obsoleté coronatis ; collibus viz 1"
crassts, Gothicis vel rotundatis, abruptis, integris; lamellis fere equa-
libus, subintegris : transversé secto, stellis vix multiradiatis, cum cel-
lulis simplicibus ; septis viz §" crassis, fere solidis, cellulis paucis :
texturd sub cellis subtilissimé cellulosd.

Convex. Corallum somewhat cellular, cells 1 line broad, angular,
occasionally 8 lines long, rather deep, obsoletely coronate within;
ridges scarcely a line thick, Gothic, or rounded, abrupt, entire ;
lamelle nearly equal, subentire: in a transverse section, stars
scarcely many-rayed, with the cellules simple; septa scarcely }
a line thick, nearly solid, with occasional minute cellules: texture-
below the cells very minutely cellular.

Plate 13, fig. 7, cells of corallum, natural size; 7 a, section of cells
and ridges, showing also profile of lamellee; 7 b, transverse section of
corallum, natural size; 7 ¢, vertical section of the same.

Feejee Islands. Ezp. Ezp.

This species has much smaller cells than the stauosa, which it some-
what resembles, and they are scarcely coronate within ; besides, the
cellules internally below the cells are very minute, and singularly
neat and regular. The lamelle also are not so even, some few pro-
jecting a little more into the cells than others.

51. AsTREA CERIUM. (Dana.)

A. convexa. Corallum subcellulosum, robustum ; cellis angulatis, 1%'"
latis ; collibus angustis : transversé secto, stellis vixz multiradiatis,
(fermé 12 radiis majoribus) cum cellulis simplicibus, et apertis ; septis
solidis, fere ¥ crassis: verticaliter secto, cellulis bene equalibus,
¥ latis, et septis solidis.

Corallum subcellular, firm ; cells angular 13 lines broad ; ridges quite
narrow : in a transverse section, stars scarcely multiradiate (about
62
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12 larger rays) with simple open cellules; septa solid, nearly 4 a
line thick: in a vertical section, cellules neatly equal, 4 a line
broad, and septa linear and solid.

Plate 13, fig. 8.

Wake’s Island, Pacific Ocean. Ezp. Ezp.

This species, of which I have seen only worn specimens, resembles
much the parvula in general appearance; but the cells are a little
larger, and the internal texture neater and more regular in its cel-
lules ; the septa are one half broader in a transverse section, and the
stars appear with less crowded rays. The masses break with a
straight grain, and almost columnar surface, while in the parvistella,
the texture is curved and irregular with more uneven cellules. Judg-
ing from the worn specimens, 1t may be inferred that the cells have a
general resemblance to those of the species just mentioned, though
somewhat larger and deeper. '

52. ASTREA INTERSEPTA. (Esper.)

A. convezxa, discis sepius gemmatis et dichasticis. Corallum cellulosum,
robustum ; cellis parvulis (viz 1" latis), suborbiculatis, subprofundis,
intus viz coronatis; collibus planis, interdum duplicatis, lamellato-
scabris; lamellis paululum ezsertis, et circum cellas radiatis, apice
truncatis, fragilibus, intus abruptis: transversé secto, stellis paucira-
diatis, cum cellulis simplicibus; septis 3—&""' crassis, subcellulosis, cellu-
lis interrupté uniseriatis.

Convex; disks often budding and dichastic. Corallum cellular, firm;
cells minute, nearly circular, less than a line broad, rather shallow,
scarcely coronate within; ridges flat, sometimes duplicate, lamello-
scabrous; lamell a little exsert and radiate around the cells upon
the septum, truncate at apex, fragile, abrupt within: in a trans-
verse section, stars few-rayed, with the cellules simple; septa } to
3 of a line thick, subcellular, cellules interruptedly in a single
series. -

Plate 13, fig. 12, surface of corallum, natural size; 12a, cells
enlarged ; 124, lamelle and section of cell, natural size; 12c¢, lamelle
enlarged ; 12d, transverse section, enlarged; 12e, vertical section,
natural size.
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East Indies. Ezp. Ezp.

This coral is remarkable for its very small cells and the rough
appearance of the surface, owing to the arenose fragile lamelle,
which are prominent around the cell; these lamelle are about one-
third of a line wide at the truncate apex, and a quarter of a line high
above the septum. The stars in a transverse section contain six or
eight large lamelle, with smaller intermediate.

This species buds both in the intervals and by subdivision of
polyps. In habit, it appears to be near the A. Orb. stellifera, and the
allied, rather than the Fissicell®; yet it approaches the A. parvistella
and A. favulus.

DMadrepora intersepta, Esper, Pflanz. Fortsetz., i. 99, tab. 79. A recognisable figure,
except that the interstices are more frequently duplicate in the specimen examined.

The Astreea intersepta of Lamarck (No. 28, ii., 417) appears to be another species. It
is thus described : ¢ A. incrustans, superficie reticulatd, stellis subangulatis, contiguis,
margine mutico, lineolis notato; aze centrali.,” From the ¢ Austral Seas.”

The Astrea galazea of Quoy and Gaymard (Voy. de I’Ast., iv. 216, pl. 17, figs. 10,
14) is a species from Port Royal, New Holland, near the above, but probably distinct.
It is described as forming incrustations, either subglobose or plain, with circular multi-
lamellate cells one and a half to two lines broad, rather shallow and minutely coronate
within ; the lamellee are rounded, finely serrulate, and alternately larger. The figure
represents upwards of thirty lamelle to a cell.

B. LOoBATO-RAMOSE ET ANGULATE.
53. AsTrEA ABDITA. (Elis.)

A. glomerata et gibbosa aut lobato-ramosa, angulata. Corallum cells
angulatis, 4-6"" latis, paulo profundis, patulis; collibus acutis et
sepe tenurbus ; lamellis crenulato-dentates.

Glomerate, gibbous or lobato-ramose and angular. Corallum with
angular cells, 4 to 6 lines wide, shallow, patulous; ridges acute
and often thin; lamelle crenulato-dentate.

East Indies.

This irregularly lobed species is remarkable for the sharp ridges
between the calicles, which are usually quite thin and trenchant.

Mad. abdita, Ellis and Solander, 162, tab, Mud. favosa, var. 2, Esper, Fortsetz. i, tab.
50, fig. 2; a characteristic figure. 45 A, fig. 2; from Ellis.
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Astrea abdita, Lamarck, ii. 415, No, 22, , Ehrenberg, G. Ix. sp. 12,

, Lamouroux, Exp. Meth., 59, tab. 50, The A. abdita of Quoy and Gaymard (Voy.
fig. 2; Encyc., 128. de P’Ast. iv. 205, pl. 16, figs. 4, 5), is

~—, Blainville, Man. 373. different species, near the dipsacea.

54. ASTREA TESSERIFERA. (H. & Ehrenberg.)

A. glomerata et lobato-ramosa, polygonata ; fusca. Corallim cellulosum ;
cellis angulatis, 5-6"" latis, paulo profundis, patulis, tntus non coro-
natis ; collibus subcrassis et triangulatis, apice tenuibus et sepe pell-
cidis ; lamellis valde denticulatis : transversé secto, stellis multiradi-
atis, septis fere solidus.

Glomerate, erect, lobed and polygonal; fuscous. Corallum cellular,
rather light; cells angular, 5-6 lines broad, shallow, patulous, not
coronate within; ridges-rather stout and triangular, apical thin
and often pellucid; lamelle strongly denticulate: in a transverse
section, stars multiradiate, septa nearly solid.

Plate 13, fig. 9 a, b, ¢, sections of cells, natural size, showing pro-
file of lamelle; 9 d, transverse section of corallum, natural size.

»

Red Sea. (Ehrenberg.)

This species resembles in habit, the abdita, but the edges are less
thin and more obtuse. The cells are not subdivided in the middle by
the dichastic process; on the contrary, it is usually a small part from
the upper side which is separated.

The edges at the upper extremity of the ascending lobes, are some-
times much prolonged and translucent.

Astrea tesserifera, Ehrenberg, G. Ix. sp. lide dentatis.” Ehrenberg refers with a

11; ¢ stellis angulatis, patulis, semipol- query to Esper’s fig. 2, tab. xlv.
licaribus, margine rotundatis, lamellis va-

55. ASTREA ROBUSTA. (Dana.)

A. lobato-glomerata et polygonata, tesserifere affints. Corallum robus-
tum, subcellulosum ; cellis 4-6"" latis, angulatis, paulo profundus,
patulis, intus breviter coronatis ; collibus triangulatis ; lamellis angus-
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tisstmis, spinoso-denticulatis: transversé secto, stellis multiradiatis,
radiis confertis, cellulis minutis ; septis fere solidis.

Lobed glomerate, lobes ascending and polygonal, as in the tesserifera.
Corallum firm and little cellular; cells 4 to 6 lines broad, angular,
shallow, patulous, short coronate within ; ridges triangular ; lamelle
narrow, spinoso-denticulate: in a transverse section, stars multira-

diate, and rays closely crowded, with minute cellules; septa nearly
solid.

Plate 13, fig. 10, part of corallum, natural size; 10 @, section of
cells, showing profile of lamell®e; 10 b, the same enlarged; 10 ¢,
transverse section of corallum, natural size; 10 d, vertical section of
same.

Feejee Islands. Ezp. Exp.

The corallum is heavier and more solid than in the tesserifera.
Within a line of the margin of a cell, the lamell are hardly one-fifth of
a line wide, while they are twice this in the tesserifera. They appear
as mere striations of the surface. The cellules between the lamelle of
the cell are much shorter; and the cell has a much closer and more
compact appearance. The centre also is less loosely porous, and the
cellules through the corallum are very minute, the rays of the star
being crowded, and the transverse dissepiments numerous.

C. SUPPLEMENT: UNARRANGED SPECIES,

56. ASTREA coMPLANATA. (H. & Ehrenberg.)

A. effusa, brunnea. Corallum pulvinatum, spinulosum ; celis magnis,
43-5"" latis, subrotundis, planis ; interstitivs angustis, depressis, pas-
sim obsoletis.

Effuse; brown. Corallum pulvinate, spinulous; cells large, 43 to 5
lines broad, nearly circular, plane; interstices narrow, depressed,
every where obsolescent.

The Red Sea. (IEhrenberg.)

Favia complanata, Ehrenberg, G. lix. sp. 3.
63
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57. ASTREA HELIOPORA. (Lamarck.)

A. planvlata.  Corallum cellis orbiculatis, majusculis, multiradiatis,
margine separatis ; lamellis extus supernéque incrassatis ; centro pa-
prlloso.

Planulate. Corallum with the cells circular, rather large, many-rayed,
the lamell® separated along the ridges between the cells, incrassate
above and without; centre papillose.

The « Austral Seas.”” Lamarck.

Lamarck states that this handsome species has the stars but little
excavate, neatly rayed, with the lamelle thickened above, especially
towards the margin of the cells, and a furrow along the ridges.

Astrea heliopora, Lamarck, ii. 415, No. 24.  Astrea heliopora, Blainville, Man. 369.

Nore.—Figures 11 @, 115, pl. 13, represent sections (natural size) of a coral from
Wakes Island, Pacific Ocean, which we have been unable to refer to any described species.
May it be the above? It is a heavy coral, characterized by large stars, very stout
lamellz, and coarse cellules.

58. AsTrzA HEmPRICHIL (Ehrenberg.)

Corallum cellis inequalibus, 5-5%'"" latis, pentagonis aut hexagonis, sub-
profundis; interstitiis acuté cristatis; lamellis valide denticulatis.

Corallum with the cells unequal, 5 to 53 lines broad, pentagonal or
hexagonal, rather shallow; interstices acutely cristate; lamelle
strongly denticulate.

The Red Sea. Ehrenberg.
Astrea Hemprichii, Ehrenberg, op. cit. G. Ix. sp. 9.

59. ASTRZEA HALICORA. (Ekrenberg.)

A. globosa. Corallum cellis 3%"" latis, sepe pentagonis, subprofundis ;
lamellis stellarum contiguarum continuis, interdum alternis, intersti-
tio nullo.
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Globose. Corallum, with cells 3% lines broad, often pentagonal, some-
what shallow, lamelle of contiguous stars continuous, sometimes
alternate, interstices none.

The Red Sea.

This species, according to Ehrenberg, is near the Hemprichii, but
has smaller cells and lamell more delicately toothed.

Astrea halicora, Ehrenberg, op. cit. G. Ix. sp. 10.

60. ASTREA CYCLASTRA. (Dana.)

A. flexuoso-conveza, polypis 3-5"" latis.  Corallum cellulosum ; cellis
orbiculatis, margine prominulis et collibus sepius sulcatis: transversé
secto, stellis multiradiatis, radits 24-30 tenuibus, cellulis parcé decom-
positis ; septis 3—1""" crassis, medio cellulosts, cellulis 1-2-seriatis.

Flexuoso-convex, polyps 3 to 5 lines broad. Corallum cellular, cells
circular, margin a little prominent and ridges usually sulcate: in a
transverse section, stars many-rayed (24-30), rays thin, with the
cellules sparingly decompound; septa & to 1 line thick, cellular
along the middle, cellules in 1 or 2 series.

The round cells resemble those of the Orbicellz, and they have an
oblique position, nearly as in the coronata; but, although closely
allied to that division of the genus, it multiplies generally by disk-
buds. In a worn specimen in the cabinet of Prof. C. U. Shepard, of
New Haven, the cells are shallow tubes, one and a half to two lines
deep, the lamelle being worn off within. The convoluto-porous
centre at bottom occupies about half the whole breadth ; the lamell®
are very thin, and about twenty-four extend to the porous centre.
In a vertical section the texture, though firm, appears very cellular;
the transverse dissepiments on the lateral surface of a lamella are
oblique, quite regular, and three or four to a line in length; the tex-
ture of the middle of a cell is minutely and irregularly porous; the
cellules of the septa are distinct, and generally in a single vertical
series. In a polished transverse section, the cellules are narrow, sur-
rounded by a nearly solid ring, about a quarter of a line thick, and
are confined to the middle of the septum.
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61. AsTrREA FAvosAa. (Lamarck.)

A. subglobosa. Corallum cellis majusculis, z'méémalc'bus, angulatis mar-
gine subacuto, parietibus lamellosis, lamellis dentatis.

Subglobose. Corallum with the cells rather large, unequal, angular,
margin subacute, sides lamellose, lamelle dentate.

East Indies.

Astrea favosa, Lamarek, ii. 413, No. 17. Lamarck here separates Esper’s Madre-
pora favosa (Fortsetz. i. tab. 45, fig. 1) from the favosa of Ellis, which he names
dipsacea, He also unites with the favosa of Esper a fossil found near Givet in France.
The recent specimens are described as having the cells a little smaller than in the denti-
culata, angular and strongly eoncave, with the margin nearly acute and not bristled with
lamelle. ¢ Ces étoiles donnent a la masse I’aspect d’un gateau alvéolaire.” (Gault. Ind.,
back of tab. 19.—Schweig. Handb. 419.—Blainv. Man, 375.)

Genvs VIIL—MEANDRINA.—LaMarex.

Astreide aggregate ; discis animalium seriatim gemmantibus et remote
vel haud dichasticis, itaque linearibus, sinuosis. Tentacula utroque
disci margine seriata. Coralla cellis fossiformibus, et gyrosis;
lamellis tenuibus, usque ad medium septi longiusve productis. ( Gyris
latitudine semipollicem non superantibus.)

Aggregate Astrzide; disks seriately budding and remotely or not
dichastic, and hence linear, sinuous; tentacles forming a series
along either margin of the linear disk. Coralla, with trench-like,
gyrose, cells; lamelle thin, prolonged out of the cell to the middle
of the septum or beyond. (Gyri not exceeding half an inch in
breadth.)

The Meandrine are Astreas, in which the polyp disks—and con-
sequently the cells—are confluent in sinuous lines. They increase
by disk-buds, and differ from Astrzas only in the formation of a suc-
cession of buds, without an attendant subdivision of the disks and a
separation of the polyps. Those species of Astrea, in which the
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disks become elongated, and sometimes sinuous, with two or three
polyp mouths, show a transition to the Meandrin®. This is exempli-
fied in the A. dipsacea, A. uva, A. deformis, and A. favosa. The
length of the trenches is often limited in the different species, inas-
much as the number of polyp-buds, which may thus form, without
an external subdivision, has generally its limits.

The union of the polyps, which are contained in the same cell, or
under the same disk, appears to be of the most intimate kind; there
1s a free internal communication from one polyp to another of the
same series, in place of the imperfect cellular connexion, which sepa-
rates two Astrea polyps (§ 77).

The Meandrin attain the same gigantic dimensions as the Astrez,
and with equal symmetry of form. The sinuous lines of polyps, pre-
senting the same varied tints as in the preceding groups, give great
beauty to the zoophyte when alive and expanded ; the domes seem to
be covered with a network of flowering vines.

These corals are confined to the warm coral-reef seas, and grow
within tweuty fathoms of the surface.

This genus was separated from the old Madrepora by Lamarck, to
include the corals with meandering cells. Ehrenberg instituted the
genus Manicina for the species which grow from a central attach-
ment (explanato-glomerate), from which we have separated the Cteno-
phylliz and the massive meandering Muss®. The species retained
as Meandring are simply meandering Astre®. Independently of the
mode of growth, the Musse are readily distinguished from them by
their larger size, the coarse dentation of the lamelle, and having one
or more lamellee ranging along the bottom of the trench; the Mani-
cine, by their larger size and neat denticulation; and the Ctenophyliice,
by their very stout, remote, and nearly entire, lamelle.

The genus Astreea affiliates with the Meandrine along several lines.
The A. dipsacea is thus related to M. cerebriformis; A. favosa and
reticularis, to M. labyrinthica and M. phrygia; A. deformis to M.
dedalea; and the A. favulus to M. filograna.

The species dedalea and spongiosa might be transferred without
impropriety to the genus Astrea, as the trenches are very short, and
many contain but a single cell.
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Arrangement of the Species.

A. CONVEX OR HEMISPHERICAL—NOT GIBBOUS OR CLAVATE.

a. Septa acute or subacute at apex.
1. Gyri short.

*1. M. dedalea. *2. M. spongiosa.
1. Gyri long.

*3. M. labyrinthica. *8. M. phrygia,

*4, M. strigosa. *9. M. gracilis.

*5. M. interrupta. *10. M. tenuis.

*6. M. rustica. ' *11. M. filograna.

*7. M. valida.

b. Septa stout and truncate at apex.
*12. M. cerebriformis. *13. M. truncata.

B. GIBBOUS OR CLAVATE.

*14. M. mammosa, 16. M, caudex.
15. M. cylindrus.

A. M. CONVEXE, HEMISPHERICE, NON GIBBOSAE NEC LOBATO-RAMOSE.
a. Septis apice subacutis aut acutis.
1. Gyris brevibus.

1. MEANDRINA DEDALEA. (Elhks.)

M. hemuspherica ; discis subgyrosts, brevibus, sepius pollicem longitudine
non superantibus ; gyris 3" latis. Corallum cellulosum ; collibus
acuto-triangulatis ; fossis 3" profundis; lamellis valde inequalibus
et inequaliter exsertis, eroso-denticulatis; septis basi viz §''' crassis.

Hemispherical ; with the submeandering disks short, seldom over an
inch long; gyri 3 lines broad. Corallum with the foss® 3 lines
deep, ridges acute-triangular ; lamelle much unequal and unequally
exsert, eroso-denticulate ; septa scarcely § a line thick at base.

Plate 14, figs. 12 a, 12 b, sections of cells, of a specimen from the
Feejees, showing profile of lamell®, natural size; 12 ¢, vertical section
of the corallum, natural size. A

East Indies.—Feejee Islands. Ezp. Exp.
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The short gyri and rather steep triangular lacerate ridges are strik-
ing characters of this species. The septa are not over half a line
thick, and the erose lamelle projecting above unequally, give the
ridges a ragged appearance. The bottom of the cell is convolute-
porous, but very narrow. Of the larger lamell® that reach the centre
of the cell, there are about ten to half an inch ; with the intermediate,
there are about sixteen in all, in this distance : the corallum is conse-
quently quite open cellular.

This species grows in hemispheres, which are sometimes six inches
in diameter.

Mad. dedalea, Ellis and Solander, 1638, tab. Meandrina dedalea, Lamk., ii. 387, No. 3.
46, fig. 1; a good figure. , Lamour., Exp. Meth., 55, tab. 46,

,» Esper, Fortselz. i. 63, tab. 57, figs. fig. 1; Encyc., 508.

1 and 2., Figurel is from Ellis. ——, Blainville, Man., 357.

2. MEANDRINA sPONGIOSA. (Dana.)

M. globosa aut hemispherica, discis interdum simplicissimis, sepius linea-
ribus et subgyrosis; gyris 3—4'"" latis, raro 2" longis. Corallum per-
cellulosum, non robustum ; collibus triangulatis ; fossis profundis ;
septis tenuibus et interdum inflatis; lamellis subremotis, apice suba-
cutis, subequalibus, tenuissimus, leviter eroso-denticulatis.

Globose or hemispherical ; disks sometimes quite simple, but usually
linear and subgyrose; gyri 3 to 4 lines broad, and rarely 2 inches
long. Corallum very light cellular ; ridges triangular ; fosse deep;
septa thin, but also often inflated ; lameclle rather distant, subacute
at apex, subequal, very thin, delicately eroso-denticulate.

Plate 14, figure 17 a, section of fosse and profile of lamelle.
West Indies? Bost. Nat. Hist. Soc.

This species has the general habit of the dedalea, but the texture
is very cellular and more fragile, and the lamelle thinner, more
even, and less deeply denticulate. The cells are sometimes simple,
even over a considerable surface, but in general they are from half to
one inch in length, and sometimes two inches and a half. The bot-
tom of the fosse is very loosely convolute; and the depth fully equals
the breadth at top or even exceeds it. While the septa are quite thin
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in some parts, they are below much inflated and spongy in others;
the summits are usually very fragile, and often thinner than paper.

The Meandrina dedalea of Lesucur, from Guadaloupe, (Mém. du Mus., vi. 281, pl.
16, fig. 9,) appears to be this species. He describes it as having either simple or com-
pound disks, the longest containing seven or cight confluent polyps. The tentacles were
in two ranges along the sides of the cells. Colour fine reddish-brown, with green and
brown. Ridges of corallum angnlar, with the furrows either elongate or a simple star ;
the lamelle denticulate, and alternating with those of the adjoining furrow, and so united
as to form a zigzag linc along the summit.—Esper, Fortsetz. ii. tab. 87 1

The Astrea varia has the general habit of this species, excepting that the cells are
simple.

I. Gyris valde elongatis.
3. MEANDRINA LABYRINTHICA. (Ells.)

M. hemispherica ; discis linearibus longissimis, gyrosis ; gyris 3—4'" latis.
Corallum subcellulosum, robustum ; collibus triangulatis, subacutis,
apice fere nudis ; septis viz turgidulis ; lamellis subequalibus, denti-
culatis, basi paulum dilatatis ; transversé secto, septis solidis, viz 1"’
crassis, paucts cellulis.

Hemispherical ; linear disks very long and gyrose; gyri 3 to 4 lines
broad. Corallum subcellular, firm; ridges triangular, subacute,
nearly naked at top; septa very slightly turgid; lamell® nearly
even, denticulate, somewhat dilatate at base: in a transverse sec-
tion, septa solid, with rarely a cellule, scarcely 1 line thick.

Plate 14, fig. 1, section of fossz and profile of lamelle.

The West Indies and Bermudas.—The Red Sea. Ehrenberg.

The M. labyrinthica is one of the largest and best-known species of
the genus. Its hemispheres are sometimes six feet or more in dia-
meter. The thickness of the solid septa, and the triangular ridges
bare at top, are its most obvious characters. The bottom of the fosse
is narrow convolute-porous. The lamell® are even and numerous,-
about sixteen being counted in half an inch. In worn specimens, the
ridges, owing to the thick solid septa, always remain more or less
prominent.

According to Lesueur, who examined a live specimen at St. Thomas
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in the West Indies, the mouth has six vertical folds on each side,
encircled with red and yellow mingled with green. The tentacles
are long, red, with small white spots, and are eighteen to twenty in
number to each polyp; the ridges between the disks are brownish-red.

Lapis corallites globosus, &c., Seba, Thes. Meandra labyrinthiformis, Oken, Zool.
iii. tab. 112, fig. 7; a figure of a worn 1. 70.

specimen. M. Platygyra labyrinthica, Ehrenb., G.
Mad. labyrinthica, Ellis and Solander, 160, Ixii. sp. 1. Ehrenberg’s specimens were
tab. 46, fig. 3; a good figure. from the Red Sea. He refers to Savigny’s
DMadrepora meandrites, Esper, 1. tab, 4 A, figure 4, tab. 5 (Desc. de PEgypte), as a
Meandrina labyrinthica, Lamk. ii. 386, representation of the species; and if
No. 1. the figure is correct, it may be dis-
, Lamour., Exp. Meth. 54, tab. 46, fig. tinct from the true labyrinthica of the
3; Encye. 507. West Indies: the gyri are rather nar-
—~——, Lesueur, Jour. Acad. Nat. Sci. of rower, and the ridges less prominent,
Philad., i. 180, pl. 8, fig. 11 ; figure and The animals according to Ehrenberg
description of the polyps. have a bright green disk, with the ridges
, Blainv., Man. 357, pl. 56, fig. 4; fuscous. This author also states that

the figure is reduced, and imperfect. they have no tentacles.

4. MEANDRINA sTRIGOSA. (Dana.)

M. hemispherica : discis lineartbus prelongis, gyrosis ; gyris bene regu-
laribus, 28" latis. Corallum cellulosum, subrobustum ; fossis fundo
porosis : transversé secto, septis filiformibus, viz ¥ crassts, lamellis
@qualibus, tenuissimis, numerosis.

Hemispherical ; linear disks very long, gyrose; gyri evenly 2% lines
broad. Corallum cellular and rather light; bottom of trench con-
voluto-porous: in a transverse section, septa filiform, hardly 3 of a
line thick ; lamelle equal, very thin, numerous.

Plate 14, figure 4 a, transverse section of corallum, natural size; 4
b, vertical section of same.

West Indies?

Only a worn specimen of this species has been seen by the author.
This was part of a large hemisphere, probably several feet in diameter.
The septa were not at all prominent, having been worn down even with
the intermediate cell. The thin septa, less than a third of a line thick,
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and the narrower gyri, distinguish it from the labyrinthica. There
are twenty to twenty-two equal lamelle to half an inch; and in a ver-
tical section, obtained by fracture, these thin lamelle form very deli-
cate striations of the surface. Obsolescent intermediate lamelle may
be distinguished between some of the larger lamell.

5. MEANDRINA INTERRUPTA. (Dana.)

M. convezxa et undulata ; discis linearibus sublongis (sive brevissimais,
stve longis), sepe lobatis, subgyrosis; gyris 2-24"" latis, paulum ine-
qualibus.  Corallum subcellulosum, robustum ; septis solidis, triangu-
latis ; fossis fundo porosis: transverse secto, septis irreqularibus fere
1" crassis, omnino solidis ; lamellis tenwibus, majoribus alternis et con-
Sfertis, minoribus obsolescentibus.

Surface convex and undulate; linear disks rather long (some very
short and others long), often lobed and subgyrose, gyri 2-2% lines
broad, somewhat unequal. Corallum firm; foss® porous at bottom:
in a transverse section, septa irregular, nearly a line thick, solid;
lamelle quite thin, alternately large and small, crowded, the smaller
obsolescent.

Plate 14, ﬁgﬁre 18, transverse section of corallum.

West Indies.

The breadth of the gyri is nearly the same as in the strigosz and
rustica, but their irregularities and the alternately small lamell®, re-
gular, though nearly obsolete, distinguish the species. The septa,
moreover, are much stouter than in the s¢rigosa, and in worn speci-
mens are triangular ridges, often quite uneven ; the lamell® are much
thinner than in the rustica. The larger lamelle, in a section, are even
and about eighteen to half an inch; or counting the obsolescent inter-
mediate lamellz there are in all thirty-six to forty in this distance.
In this particular the species differs widely from the plrygia.

6. MEANDRINA RUSTICA. (Dana.) ‘

M. hemispherica ; discis linearibus viz longis, gyrosis; gyris 233" |
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latis.  Corallum cellulosum, robustum ; fossis fundo subcellulosis :
transversé secto, septis 3" crassis, lamellis subcrassis equalibus.

Hemispherical ; linear disks not long, gyrose; gyri 24 to 3 lines broad.
Corallum cellular, firm; foss® at bottom subcellular: in a trans-
verse section, septa  of a line thick, lamelle rather stout, equal.

1
Plate 14, figure 5 a, transverse section of corallum, natural size; 5 5,
vertical section of same.

Wakes Island, Pacific Ocean. Ezp. Ezp.

In a beach specimen of this species, the only kind seen, the ridges
are worn down, as in the last. The section of the cell presents a
simple series of cellules alternating with stout lamelle, of which there
are about sixteen to half an inch. In a vertical section the surface is
coarsely striate, owing to the stoutness of the lamellee. This character
distinguishes it fromn the strigosa, which it approaches in the breadth
of its gyri: the septa are also thicker than in that species. It differs
from the labyrinthica in its narrower and much shorter gyri, thinner
septa, and the lamelle not quite as crowded.

7. MEANDRINA VALIDA. (Dana.)

M. subhemuspherica ; gyris tortuosis et gyroso-lobatis, 3—4"" latis. Co-
rallum subcellulosum, robustum ; septis medio subcellulosis, subacutis,
Sere triangulatis, 3" altis et basi §' crassis, lamellis tenuissimis.

Subhemispherical ; gyri tortuous and tortuously lobed, 3 to 4 lines
broad. Corallum subcellular, firm; septa somewhat cellular at
middle, subacute, nearly triangular, } of-an inch high, and § thick
at base ; lamelle quite thin.

Plate 14, fig. 11 a, worn surface, natural size; 11 b, outline of fossa
and septa, do.

Worn specimens of this species have the septa very prominent,
owing to their unusual thickness and texture, while at the same
time, the lamell® are very thin: the remains of the lamell® of the
ridges in some parts barely striate faintly the surfaces of the septa.
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The bottom of the fossz between the septa, is one-eighth or one-tenth
of an inch broad, and contains on either side of a central porous line,
a series of nearly square cellules alternating with the thin lamell®, of
which there are about seventeen to half an inch. The fosse are
larger and more irregular, and the septa much stouter, than in the
interrupta.

8. MEANDRINA PHRYGIA. (Ellis.) Lamarck.

M. subhemispherica ; discis linearibus longts, nunc rectis nunc flexuosis ;
gyris 228" latis. Corallum cellulosum, robustum ; collibus fere
triangulatis ; lamellis subacutis, eroso-denticulatis, remotis, valde in-
equalibus, intermediis obsolescentibus ; fossis triangulatis ; fundo
lamello-lineatis et non porosis cum lamellé longitudinali interruptd et
paulum crispd : transversé secto, septis §'"' crassis.

Subhemispherical ; linear disks long, straight or flexuous in different
parts; gyri 2 to 2§ lines broad. Corallum cellular, firm; ridges
nearly triangular; lamellz subacute, eroso-denticulate, remote, very
unequal, the intermediate smaller lamell® obsolescent ; fosse trian-
gular, lamello-linear at bottom, and not porous, with the longitu-
dinal lamella interrupted and somewhat crispate: in a transverse
section, septa 4 of a line thick.

Plate 14, fig. 8, surface of corallum, natural size; 8 a, section of
same, showing profile of lamellz ; 8§, vertical section.

East Indies. Ceylon.—Rev. G. 4. Apthorp.

The phrygia forms large convex masses, often a foot in diameter,
characterized by rather narrow gyri, with the lamelle lacerato-denti-
culate and triangular, the smaller obsolescent, and the larger remote,
leaving large intervals and cells between, of which there are ten or
twelve to half an inch. These characters give the corallum rather a
jagged surface. The lamelle project a little, and unequally, above
the septum, nearly as in the dedalea. The internal texture is rather
coarsely cellular.

Mad. phrygia, Ellis and Solander, 162, not made prominent above the septum,

tab. 48, fig. 2. The septum is repre- which consequently appears to be bare.
sented too thick, and the lamellee are Mad. filograna ? Gualtieri Ind. Test. tab.
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97 ; « Meandrinis costis tenuissimis, acu- Meandrina phrygia, Lamouroux, Exp.

tis, magis undosis et nonnihil concate- Meth. 56, pl. 48, fig. 2.

natis, lamellatis, interstitiis angustis.” , Deslongeh., Encyc. 509,pl. 485, fig. 2.
DMeandrina phrygia, Lamk., ii. 389, No, 8. ——, Blainville, Man. 357.

9. MEANDRINA GRACILIS. (Dana.)
7

M. convexa ; discis linearibus longis, rectis vel tortuosis (sicut phry-
gia); gyris fere 2" latis. Corallum cellulosum, subrobustum ; col-
libus Gothicis, abrupte declivibus, 1" altis ; lamellis subtiliter eroso-
denticulatis, fere equalibus, numerosis, viz exsertis ; fossis angustis-

simis, fundo lamello-lineatis et non porosis : transversé secto, seplis
3-1'"" latis, subcellulosts.

Convex ; linear disks long, straight or tortuous (as in the phrygia);
gyri nearly 2 lines broad. Corallum cellular, rather firm; ridges
Gothic, abrupt, a line high ; lamell® finely eroso-denticulate, equal
or nearly so, numerous, but little exsert ; fosse very narrow, lamello-

linear at bottom and not porous : in a transverse section, septa § to
1 line broad, subcellular.

Plate 14, fig. 6, surface of corallum, natural size; 6 a, section of
same, showing profile of lamelle; 6 5, transverse section of same,
natural size.

Feejee Islands. FEap. Eap.

This is a neat species, growing in irregularly convex masses, some-
times nearly hemispherical, with narrow gyri, and rather thick septa,
though thin and acute at apex. There are twenty to twenty-four
lamelle to half an inch ; and in this respect, as well as the equality of
the lamell®, and their less ragged edges, the species is very distinct
from the plhrygia. 'The septa are much thicker and more solid than

in the tenuis, and the lamell®, moreover, are more crowded, and the
gyri less narrow.

Ellig’s figure of the phrygia represents follows, from a worn specimen in the
tolerably well this species, except that Royal Museum, at Berlin : ¢ Semipedalis,
the lamelle are not numerous enough. semiglobosa, anfractibus perangustis, lon-

The M. phrygia of Ehrenberg (G. Ixii. sp. gis, lamellis parvis, remotiusculis, per-
4), may belong here. He deseribes it as pendicularibus, colles referentibus.”
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10. MEANDRINA TENUIS. (Dana.)

M. subhemispherica; discis linearibus tortuosts, virentibus, tentaculis
parvulis, brunnescentibus ; gyris 13" latis.  Coralhum percellulosum ;
collibus Gothicis, abruptis, 1" altis ; fossis angustissimis, fundo
lamello-lineatis et non porosts; lamellis numerosis, equabibus, sub-
tiliter denticulatis: transversé secto, septis viz ¥'" latis, seriatim
cellulosts.

Subhemispherical ; linear disks tortuous, of a green colour; tentacles
small, brownish; gyri 1% lines broad. Corallum very cellular,
rather light; ridges Gothic, abrupt, a line high; foss® very narrow,
lamello-lineate at bottom instead of porous; lamellz numerous, even,
finely denticulate: in a transverse section, septa hardly § of a line
thick, seriately cellular.

Plate 12, figure 7, enlarged view of part of the zoophyte; 7 @, one
of the tentacles enlarged; 7 b, section of cells showing profile of la-
melle, natural size; 7 ¢, lamelle of same, enlarged; 7 d, transverse
section of corallum, natural size.

Feejee Islands. Ezp. Ezp.—Tongatabu. Quoy & Gaymard.

This species differs from the gracilis, which it most resembles, in its
narrower and more sinuous gyri, and very thin cellular septa. The
lamelle also are not quite as close; there being about twenty to a half
inch.

Meandrina cerebriformis, Quoy and Gay- 2, 3; the disk is represented of a slate-
mard, Voy. de PAst. iv. 234, pl. 18, figs. blue tint.

11. MEANDRINA FILOGRANA. (Esper.) Dana.
M. conveza vel planiuscula ; discis linearibus subtortuosis; gyris 13"
latis.  Corallum collibus rotundato-triangulatis, fere 1" altis ; lamel-
lis subtilissimé denticulatis, confertissimis ; fossis repandis, fundo con-.
voluto-porosts.

Convex or nearly flat; linear disks subtortuous; gyri 13 lines broad.
Corallum with the ridges rounded, triangular, nearly a line high;
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lamelle very finely denticulate, and very much crowded; fosse re-
pand, at bottom convolute-porous.

West Indies.

The porous bottom of the cell, as well as the very much more
crowded lamelle, separates this species from the gracilis and tenwuis.
There are thirty-six to forty lamell® to half an inch, and fifteen to
twenty of these are slightly appendiculate at base. It grows to a
breadth of two or three inches.

Madrepora filograna, Esper, Pflanz. i. 139,

tab. 22, fig. 1; the figure is characteristic,
although coarse, and represents well, in
an enlarged view, the porous bottom of
the cell. The lamelle are not sufficiently
crowded. This is not the M. filograna

of Lamarck, which he describes as fol-
lows : ¢ Globosa, subgibbosa, anfractibus
superficialibus, angustissimis, tortuosis ;
lamellis parvis, remotis, collibus filiformi-
bus.—East Indies.” (ii. 389, No. 9.
Deslongchamps, Encye., 509.)

b. Septis crassis, apice truncatis.

12. MEANDRINA CEREBRIFORMIS. (Lamarck.)

M. hemispherica ; discis linearibus prelongis, tortuosis ; gyris 5" latis.
Corallum cellulosum, robustum ; colhbus 3" latis, perpendicularibus,
subrotundatis et obtusé sulcatis ; septis apice &' crassis; lamellis
numerosis, denticulatis, tenuibus : transversé secto, septis subcellulosts.

Hemispherical ; linear disks very long and tortuons; gyri 5 lines
broad. Corallum cellular, firm ; ridges 3 lines broad, perpendicn-
lar; somewhat rounded and obtusely sulcate above; septa 4 of an
inch thick at apex; lamell® numerous, denticulate, thin : in a trans-
verse section, septa subcellular.

Plate 14, figure 2, section of trenches and ridges, showing also pro-
file of lamelle.

Bermudas and West Indies.

This species like the labyrinthica grows to a large size. It is the
common brain coral. 'The ridges are broad, and usnally somewhat
sulcate at top, and perpendicular within the cell, with sometimes a
constriction in the sides half way to the bottom, proceeding from an
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indentation of the lamellee. The lamell® are thin and crowded (about
twenty-one'to half an inch), rounded above, and project a little above
the septum. The septa when worn bare of the lamelle are truncate,
with an irregular line of small cellules along the centre of the top.
The bottom of the fosse is convolute-porous.

Lapis corallivus globosus, &c., Seba, Thes, Meandrina cerebriformis, Lamk., ii. 386,
iii. fig. 6, tab. 112, a figure of a fresh No. 2.
specimen, badly represented: figure 5 , Deslongehamps, Eneye., 508,

may bethis species, or perhaps the valida; ——, Blainville, Man. 357.
figure 1 is probably the following. M. Platygyra cerebriformis, Ehrenb. Gen,

Mad. labyrinthiformis, Esper, Pflanz. i. 74, Ixii. sp. 3.
tab. 3; this figure is referred by Lamarck Figure 8, plate 96, Voyage de I’Uranie, by
to his labyrinthica; yet it has the sul- Quoy and Gaymard, would hardly be re-

cate ridges and other characters of the cognised as a representation of a Mean-
cerebriformsis. drina. The M. cerchriformis, in the
, Linn, ed. xii. 1274, Voyage de I'Astrolabe, pl. 18, figs. 2, 8,

is our M, tenusis.

13. MEANDRINA TRUNCATA. (Dana.)

M. hemuspherica ; discis linearibus, longis et tortuosis; gqyris 4-5"" latis.
Corallum subcellulosum, robustum ; septis apice truncatis et largé 3"
crassis, solidis ; fossis paulo latioribus, fundo lineatis.

Hemispherical ; linear disks long and tortuous; gyri 4 to 5 lines broad.
Corallum subcellular, firm; septa at apex truncate and full § of an
inch thick, solid; fosse a little broader, narrow-linear at bottom.

Plate 14, fig. 3, section of cells and ridges of worn specimen, natural
size; 3 a, worn surface.

This description is taken from a worn hemispherical specimen, a
foot in diameter, in the Boston Museum. The septa are bare at
top and flat, and the cells deep triangular, with a very narrow
linear bottom. It resembles much a worn specimen of the M. cere-
briformis, but the septa have not a series of fine cellules along the
centre, and they consequently wear flat instead of becoming a little
depressed at middle. .

Lapis corallinus globosus, undulatus, pli- glabris, Seba, Thes. iii. tab, 112, fig. 1;
cis crassis inter se convolutis, superné from a worn specimen.
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16. MEANDRINA CAUDEX. (KEhrenberg.)

M. erecta, crassa, cylindrica. Corallum collibus dilatatis, planis, lamel-
lis crassis, paucts, paululum prominulis, alternis majoribus, fossis
lineam latis. .

Erect, stout, cylindrical. Corallum with the ridges dilatate, flat,
lamellz stout, few, a little prominent, the alternate larger, foss® a
line broad.

This species by Ehrenberg is his Dendrogyra caudex. The cylin-
ders are four inches thick, and the sulci a little narrower than in the
cylindrus.

Meandrina Dendrogyra caudez, Ehrenb., Ixii. subgenus ii., sp. 2.

AprrenDIX.—The two following species are imperfectly described
by Ehrenberg.

M. Platygyra lamellina. ¢ Quadripollicaris, subglobosa, lamellis
denticulatis, dilatatis, cristis obtusis, 2—-4"" distantibus, 3’ altis.”
“ Lamellis latis, cristis obtusis insigne.” Red Sea.

M. Platygyra spatiosa. ¢ Novempollicare, incrustans, anfractibus
angustis, parum angulosis, distantia 24 linearum, lamellis crassis,
spatiosis, latis, mediis fere contiguis, sulco angustissimo.” A worn
specimen in the Berlin Museum.

Genvs IX.—MONTICULARIA.—LaMarck.

Astreide aggregate, discis seriatim reticulatimque gemmantibus et non
dichasticis, interstitiis comicis ; tentaculis basi conulorum dispositis.
Coralla cellulosa, cellis nullis, superficie conulis lamello-radiatis tecta.

Aggregate Astraide; disks seriately and reticulately budding, and
not dichastic, with no interstices between the polyps, but small
cones, around which the tentacles are arranged. Coralla cellular;
cells none, surface covered with small lamello-radiate cones.
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The Monticulariz are Meandrin in which the polyps are confluent
across the ridges, in consequence of which, the ridges are reduced to
mere conical prominences, consisting of lamellz radiating more or less
regularly from the centre. The polyp mouths are situated in the in-
tervals between the prominences, as is shown in plate 13, figure 13 5,
and around these prominences the tentacles are clustered. The spe-
cies form convex masses, either subglobose, incrusting, or gibbous,
the last rising into knobs or rudimentary branches; and the texture
within is cellular throughout. There are some explanate and branch-
ing corals which have the surface-cones of the Monticulariz, but the
internal solid texture of the Meruline, into which they graduate, and
with which they are here arranged.

These corals are confined, as far as known, to the coral-reef seas,
and within twenty fathoms of the surface.

This genus was instituted by Lamarck, and named in allusion to
the little cones or monticles of the surface. The genus Hydnophora,
of Fischer (Oryct. de Moscou), inclodes the same species, and some

fossils of doubtful character (partly Agaricioid), which he unites with
them.

Arrangement of the Species.

I. Convez or subglobose.

*1. M. microcona.

IL. Gibbous. .
*2. M. lobata. *3. M. polygonata.

1. MoNTICULARIA MICROCONA. (Lamarck.)

M. convexa, subhemispherica ; discis cinnerascentibus ; tentacults nume-
rosis, pallidé brunneis. Corallum cellulosum ; conulis parvis, fere
equalibus, sepius obsoleté compressis ; lamellis subtiliter serrulatis.

Convex, subhemispherical ; disks ash-coloured, tentacles numerous,
pale brown. Corallum cellular; conelets small, nearly equal, usu-
ally obsoletely compressed ; lamell finely serrulate.

Plate 13, fig. 13 @, enlarged view of the surface of the corallum;
13 b, enlarged view of the live zoophyte; 13 ¢, transverse section of
corallum, enlarged; 13 d, vertical section, enlarged ; 18 e, polyps in-
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jured, and part of the spermatic cords and lamelle extruded; 13 f,
the same extruded from the mouth.

East Indies and Pacific Ocean.—Feejee Islands. Ezp. Ezp.

Specimens of this species from the Feejees have the cones of the
surface often quite regular and nearly cylindrical in outline, about a
line and a half high, and a line in diameter, with the intervening
spaces reticulate cellular, as represented 1n the figure referred to. It
forms small subhemispherical masses incrusting below. In one spe-
cimen the cones are almost uniformly compressed and more conical,
as described by Ellis and Lamarck. The texture of the corallum is
very cellular.

Mad. ezesa, Ellis and Solander, 161, tab. , Deslongehamps, Encyc. 556,

49, fig. 3. : ——, Blainville, Man. 363.
, Pallas, Zooph. 290. ——, Ehrenberg, G. Ixviii. sp. 1.
Monticularia microconos, Lamk. ii. 393, Monticularia exesa, Schweig., Handb. 420.
No. 4. Hydnophora Pallasii, Fischer, Oryet. de
, Lamour., Exp. Meth., 56, tab. 49, Mosc.
fig. 3.

Nore.—The Madrepora exesa, of lisper (Pflanz. i. 163, tab. 31, figs. 1, 2), may
be part of an Agaricia, as appears from the character of the surface, shown in his
figure 2. This is, however, doubtful. It is the Monticularia meandrina of Lamarck
(ii. 394, No. 5). Esper’s figure 3 of this plate is the Hydnophora Esperi of Fischer,
(Oryct. de Mosec. pl. 34, fig. 4.) Lamarck refers ‘it to the microcona, from which it
differs very essentially.

2. MoNTICULARIA LoBATA. (Lamarck.)

M. incrustans et crassé gibbosa aut gibboso-lobata, lobis erectis, §-2"
crassis, apice fere planis.  Corallum percellulosum ; conulis confertis,
inequalibus, compressis, precipué ad apicem et fere %' altis ; lamellis
subserrulatis.

Incrusting and prominently gibbous or gibboso-lobate, with the lobes
erect, § to 2 inches thick, and nearly flat at top. Corallum light -
cellular ; conelets crowded, unequal, compressed, especially so over
the apex, where they are nearly 2 lines high; lamella subserrulate.

East Indies.
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nearly smooth. The name alludes to the foliated character of the
species, and the resemblance of the cells to those of the Astre®, and
is from the Greek guaaw, leaf.

The only species observed was met with at the Feejees.

PryLLasTRZEA TUBIFEX. (Dana.)

P. foliacea, erecta, unifrons, sepe lateraliter revoluta et marginibus
coalita, itaque sepe ampliter tubulata; fusca, discis leté virentibus,
tentaculis numerosis.  Corallum apice fragile, extus verticaliter stri-
atum, strits crassis, inequalibus et scabriculis ; caliculis valde pro-
minentibus, %" latis, sursum spectantibus ; lamellis paucis, crassis,
sepe distortis.

Foliaceous, erect, unifacial, often laterally revolute and united by the
vertical margins, thus forming large tubes; fuscous, disks bright-
green, tentacles numerous. Corallum thin, margin fragile ; surface
vertically striate, strie coarse, unequal, and scabrous; calicles very
prominent, 4 of an inch broad, opening upward ; lamelle few and
stout, often distorted.

Plate 16, fig. 4, the zoophyte, natural size, with the polyps unex-
panded ; 4 a, enlarged view of polyp, partly expanded ; 4 b, cells and
surface of corallum, natural size.

Feejee Islands. Eazp. Ezp.

The thin erect folia are sometimes curved and crested, but often
form clustered tubes or hollow cylinders, flattened or irregular in
shape. The upper margin of the coral is very fragile and eroso-den-
tate ; and below it is in no part over a line and a half thick. The
back surface is finely striate. The clusters grow to a height of six
inches, and are five or six in breadth. The specimens when alive,
had a fine chestnut-brown colour, to within half an inch of the
margin; and this part was pale yellow. The calicles have some
resemblance to the larger calicles on the incipient branches of the
Echinopora aspera.
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Genvs XI.—MERULINA.—EnrENBERG.

Astreide tenuiter explanate aut cumulato-ramose ; polypis parvulis,
discis sepius seriatim gemmantibus (sicut Meandrinis), itaque discis
collibusque lineatis, venose furcatis, aut reticulatis. Coralla fere solida ;
lamellis parvulis obliquis.

-

Thin explanate or cumulato-ramose; polyps very small, disks usually
budding seriately (as in the Meandrine), the disks and ridges there-
fore linear, venosely furcate, or reticulate. Coralla nearly solid;
lamellz quite small, oblique.

The Merulin® are the most graceful of foliaceous corals. The folia
are neatly curved and lobed, and through the ridges of the surface, they
often appear to have even the neuration of aleaf. Though sometimes
1solated, they usually grow in large clumps, consisting of leaves spread
out one above the other, and the whole clustered into convex or hemi-
spherical forms of perfect symmetry. The folia, though delicate and
nearly as thin as paper at the margin, are still firm, owing to the solid
compactness of their texture. The polyp mouths are usually confined
to the upper surface. The mode of budding is that of the Meandrinz:
the margin extends through the prolate growth of the animals and
opening of disk-buds, and as these new buds are formed in lines,
which often give off other divergent lines of buds, the ridges are linear,
and often furcating. But this Meandrina character passes imper-
ceptibly into that of the Monticularia, in which lines of buds are reti-
culately coalescent, so that only small radiated cones cover the surface,
instead of ridges. Again there is a passage on the other side into an
Astreoid form, in which each cell instead of being long linear is very
short. The explanate or ramose form, and the oblique position of the
cells and of the lamelle of the ridges, are the generic characteristics.
The Astraa abdita and the allied species, approach the nearest among
the Astreas to this genus. The foliaceous forms pass gradually into
the ramose (§§ 77 and 79 ). -

One or two branching species of the genns so resemble the Monticu
larize in the cones of the surface, that they should fall into that genus
were it not for their mode of growth and very compact texture.

The ampliata, the species for which Ehrenberg instituted the genus
Merulina, is one of the Agaricie of Lamarck.
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The species of this genus appear to be confined to the warm coral-
reef seas.

Arrangement of the Species.

1. Ezplanate.

*1. M. ampliata. *4. M. crispa.
*2. M. regalis. 5. M. folium.
*8. M. speciosa.

II. Ramose,
*6. M. scabricula. *8. M. rigida.
*7. M. laxa.

I. Meruline explanate.

1. MERULINA AMPLIATA. (Lamarck.) Ehrenberg.

M. late explanata, varié undata, margine lobata, unifrons. Corallum
collibus rotundatis, viz 1" altis, sepe reticulato-coalitis et cellas obli-
quas includentibus ; lamellis fere @qualibus, serrulatis.

Broad explanate, variously undulate and with the margin lobed,
unifacial. Corallum with the ridges rounded, scarcely a line high,
often reticulately coalescent and enclosing oblique cells; lamelle
even, serrulate.

Plate 15, fig. 2, cells and ridges, enlarged ; 2 a, lamelle of surface,
enlarged.

East Indies. Eap. Ezp.

The fronds of this species are large and appear to be seldom clus-
tered. The specimens are often eight or ten inches in breadth, and
somewhat concave, with occasional nodular appendages or incipient
branches rising from the surface and often coalescing. The thick-
ness is hardly a line, yet the folia are strong and ring when struck.
The ridges are round and more even or less ragged in appearance than
in the following species; the septa also are rotund. The lamelle® are
nearly even, and are distinct along the bottom of the cells or furrows.

Mad. ampliata, Ellis and Solander, 157, , Esper, Fortsetz. i. 96, tab. 77. figs.
tab, 41, figs. 1, 2; the under surface is 1, 2, 3; the cnlarged view, figure 3, is
better figured than the upper. good ; the others are badly drawn.
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Agaricia ampliata, Lamk. ii. 381, No. 4. , Blainville, Man, 361 : also Pavonia
, Lamour., Encye., 13; A. flabellina, ampliata, 365.

Exp. Meth, 54, tab. 41, figs. 1, 2. Mycedium ampliatum, Oken, Zool., 1. 70.
» Schweigger Handb. 415. Merulina ampliata, Ehrenb. G. lxiv. sp. 1.

2. MeErULINA REGALIS. (Dana.)

M. laté explanata, unifrons, varié lobata et plicata, et in hemispheram
ampliter instructa, folits 3-6" latis; wmbrina, discis virescentibus,
tentaculis, margine servatis, minutis. Corallum collibus angustis, fere
L' altis ; lamellis laxis.

Broad explanate, unifacial, variously lobed and plicate, and forming
a broad open hemispherical clump; folia 8 to 6 inches broad;
umber-coloured, disks greenish, tentacles minute, forming a series
along the margin of the disk. Corallum with the ridges narrow,
nearly 1 line high; lamell® lax.

Plate 15, fig. 1, outline sketch of part of the corallum, natural size;
1 @, part of the live zoophyte; 1 b, enlarged view, showing the ten-
tacles; 1 ¢, view of the cells and the ridges enlarged; 14, 1e, la-
melle enlarged.

Feejee Islands. Lap. Ezp.

This species forms hemispherical clumps, sometimes four feet in
diameter, consisting of large subimbricate folia, which are often
coalescent. The ridges of the surface are more ragged than in the
amplata, and less neatly rounded and even, or a little compressed
laterally. The under surface resembles that of the ampliata, but is
less coarsely granulous.

3. MERULINA sPEcIosA. (Dana.)

M. tenuissimé explanata, unifrons; foliis aggregatis, 1-3" latis, valde
crispis, confertim implicatis, sepe crenato-lobatis. Corallum collibus
¥ altis, interdum obsoletis, lamellis subtilibus, confertes.

Very thin explanate, unifacial ; folia aggregated, and crowdedly im-
69
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plicate, 1-3 inches broad, very much crispate, often crenato-lobate.
Corallum with the ridges } a line high, sometimes obsolete, lamelle
minute and crowded. :

Plate 16, fig. 1, part of corallum, natural size.

Feejee Islands. Ezp. Exp.

This is a very delicate species, growing in clusters a foot or more
across, with the leaves more rolled and crispate, and the ridges much
smaller and less separate than in the preceding species. The adjacent
folia are but little coalescent.

4. MERrULINA cRisPA. (Dana.)

M. tenuissimé explanata, folits crispis et undique coalitis, parvulis, sub-
laciniatis, interioribus bifrontibus. Corallum collibus lamellisque laxis,
tnequalibus, valde asperis.

Very thin explanate ; folia crispate and every where coalescing, small,
sublaciniate, the inner bifacial. Corallum with the ridges and
lamelle lax, uneven, and very rough.

Sooloo Sea, East Indies. Ezp. Ezp.

This small species is distinct in its frequent coalescence, and the
bifacial character of the interior folia, arising from the union of two
by their back surfaces, or from a single folia folding back upon itself,
and the two approximated surfaces growing together. The lamell®
of the ridges are lax and uneven. Only a beach specimen was ob-
tained by the author.

5. MEruLINA FoLIUM. (Lamarck.) Dana.

M. tenui-explanata, paulo concava, laté orbiculato-lobata. Corallum
subtus leviter radiato-striatum ; superné conulis inequalibus, ad mar-
ginem extenuatis, et obsolescentibus.

Thin explanate, somewhat concave, with broad rounded lobes. Co-
rallum below, faint radiato-striate ; above, the surface covered with
unequal cones, diminishing and obsolescent at the margin.
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7. MERULINA LAXA. (Dana.)

M. ramosa, ramis divaricatis sepe coalitis, 13-3"" crassis, sepe alatis et
compressis, interdum §'' latis et subpalmatis. Corallum collibus par-
vulis, acutts, interdum elongato-conicis ; lamellis lazis, valde obliquis
et assurgentibus, apice valde laxioribus.

Ramose, branches divaricate, often coalescent, with the branches an-
gular, often alate and compressed, 13 to 3 lines thick, sometimes
an inch broad and subpalmate; ridges small, acute, sometimes
elongato-conical ; lamelle lax, very oblique and ascending, much
more lax at apex.

Plate 16, fig. 3, corallum, natural size.

Sooloo Sea, East Indies. Eap. Ezp.

The specimens of this species seen by the author are apparently
but fragments of the complete clump. They are arboriform in shape
and about six inches in height. The loose oblique lamell® and sharp
angular branches distinguish it from the preceding. In one small
specimen, possibly a distinct species, the branchlets were only a line
to a line and a half in diameter.

Corallum tenerum ramosum, plumatile, ports intus stellatis, &c., Seba, Thesaurus iii.
tab. 116, fig. 5. This appears to be the above species. It resembies most nearly the
slender variety mentioned.

8. MeruLINA RiGIDA. (Dana.)

M. valde ramosa, ramis proliferts, interdum coalitis, 3-6"" crassis, conu-
los contiguos undique gerentibus; ramulis attenuatis sepe curvatis ;
animalibus Monticulariis affinibus. Corallum conulis lamello-radi-
atis tnequalibus, viz compressis, apice ramulorum laxis, attenuatis,
obsolescentibus ; lamellis granulosis.

Very much ramose, branches proliferous and sometimes coalescent,
3 to 6 lines thick, covered with small contiguous cones; branchlets
attenuate, often curved; animals like those of the ]i[ontzcularm
Corallum with small lamello-radiate cones, which are unequal
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and scarcely compressed, at apex of branchlets, lax and attenuated;
lamelle granulous.

Plate 17, fig. 1, corallum, natural size; 1 @, one of the conelets,
enlarged ; 1 b, animals, enlarged ; 1 ¢, part of a transverse section of
stem, enlarged.

Feejee Islands. Ex]; Ezp.

This species forms crowdedly branched clumps a foot high. The
branches are irregularly angular, owing to the conical prominences
that cover them. The cones are close in contact at base, and are
nearly an eighth of an inch high, and the same in breadth. The
branchlets are two or three inches long, and subacute, and the cones
above become lengthened and oblique, and have a looser texture, re-
sembling the preceding species. The branches are a third to half an
inch in diameter. The corallum is very compact, and in this respect
the species differs from the Monticularie, which it resembles in its
surface and polyps.

Genvs XI.—ECHINOPORA.—Lamarck.

Astreide explanate aut cumulato-ramose, polypis prominulis, perpen-
diculariter insitis, gemmatione marginibus (non discis) prolatantibus
(Orbicellis affines). Coralla striata, et echinulata, fere solida ; cali-
culis convexis, echinulatis.

Explanate or cumulato-ramose ; polyps a little prominent, placed per-
pendicularly with the surface of the zoophyte; the margin and not
the disks widening by growth, in budding (as in the Orbicelle).
Coralla striate and echinulate, nearly solid; calicles convex, echi-
nulate.

The Xchinopore grow in much stouter folia than the Meruline,
and have scattered cells over the surface instead of furrows, on account
of their budding in the widening upper margin, instead of the disks, of
the polyps. The coralla are distinguished by their finely echinulato-
striate surface, and slightly prominent rounded calicles. The foliated
species and ramose have the same relation as explained in the remarks
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on the Meruline. The latter resemble somewhat the Oculine, but
the summit of a branch is prolonged by the prolate mode of marginal
growth, and the polyp appears some distance short of the apex;
whereas in the Oculinz the bud forms the extremity of the branch,
and is immediately connected with one preceding.

The polyps in the species examined when alive, appeared to have
no tentacles, except the prominences over the spines of the calicles.
The calicles have a broad shallow cell and contain six to twenty
lamell®, more or less raggedly dentate or denticulate, which extend
to the centre and are separated by deep cellules. The exterior animal
tissue often dries over the cell, and reduces its aperture to one-third
its actual diameter.

The Echinopors are but a step removed from the Meruling, bear-
ing the same relation to them as the Orbicelle to the other Astreee.
Occasionally we observe a cell subdividing from the opening of a
disk-bud.

The Echinopore are confined to the coral-reef seas.

This genus was instituted by Lamarck for a single species broucrht
by Peron and Lesueur from New Holland, and was named in allu-
sion to the echinate surface of the corallum. Blainville unites it
with some of Lamarck’s Explanarie, and names the genus Echinas-
trea. KEhrenberg suggests their arrangement along with the Madre-
poride, from which they are quite distinct, and appears to have
placed one species in his genus Explanaria.

Arrangement of the Species.

. L. Foliaceous, bifacial.
*1. E. undulata.

11. Foliaceous unifacial.

2. E. rosularia. *4. E. reflexa.
3. E. ringens. *5. E. aspera.
1II. Ramose.

*6. E. horrida.

1. EcHiNOPORA UNDULATA. (Dana.)

E. foliacea ; erecta, bifrons, undulata. Corallum tenue, utraque super-
ficie leviter striatum et spinuloso-asperum ; cellis sparsis viz tumaidis,
6-8-radiatis.
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West Indies? Lamarck.

This species is remarkable, according to Lamarck, for the irregu-
larity of its cellules, and for the numerous serrate and denticulate
lamelle which cover their sides; and also for the thick and convex
border of the cells. The species is one of the Explanariz of La-
marck, and was transferred by Blainville to his genus Echinastrea.
It may be doubted whether it belongs here.

Ezplanaria ringens, Lamk., ii. 400, No.5. Echinastrea ringens, Blainville, Man.,
,» Lamouroux, Encyc., 386. 378.

4. EcHiNOPORA REFLEXA. (Dana.)

E. foliacea, unifrons; foliis suberectis, lateribus reflexis et sepe margini-
bus coalitis (itaque sepe tubulatis); umbrina, ore parvulo, tentaculis
nullis (7).  Corallum supra spinuloso-striatulum, caliculis spinulosts,
tumidis, 13" paulo superantibus, lamellis majoribus 10-15, denticula-
tis ; extus, prope marginem obsolete striatulum.

Foliaceous, unifacial ; folia suberect, sides reflexed and often coalescing
by the margin (thus forming tubes); colour, umber; mouth quite
small ; tentacles none, except the minute tubercles over the spines.
Corallum above finely spinuloso-striate; calicles spinulous, tumid,
rather more than § of an inch broad; large lamelle 10 to 15, denti-
culate; outer surface, near the margin only, obsoletely fine striate.

Plate 17, fig. 2, corallum, natural size; 2 @, animal enlarged; 2 5,
transverse section of a folium, enlarged.

Feejee Islands. Ezp. Exp.

This coral forms large clusters of somewhat spreading folia growing
from a common base, to a hieight of ten inches or more. 'The folia are
often contorted and reflexed. The upper edge is thin and acute, and
for half an inch translucent; but below, the folia are one-third to
half an inch thick. 'The spinules of the surface are seen to be tubular
when broken across; they are less than a third of a line long. The
exterior surface is dead and mostly incrusted by other corals to within
half an inch of the margin, and on this part the fine stri@ are scarcely
perceptible without a glass.
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Madrepora lamellosa () Esper, Pflanz. Fortsetz. i. tab. 58, ¢ Mad. polymorpha, laminis
latissimis, plicatis, sinuato-repandis, striis exasperatis, stellis sparsis, prominulis, denticu-
latis.” Esper states that only the upper surface is spinulous.

Tab. 52 of Ellis and Solander resembles some specimens of this species in general form,
but differs in its cells,

The E. rosularia of Lamarck approaches this species, but grows in spreading explanate

fronds from a central attachment, instead of erect.
’

5. KicHINOPORA ASPERA. (FElhs.) Dana.

E. explanata, partim incrustans, margine tenuis et undulata ; supra,
sepe gibbosa et cumulato-subramosa; polypis grandibus, }-3§" latis.
Corallum supra crassé lamello-striatum et valde spinoso-dentatum, cab-
culis 3—6'"" latis, prominuls, sive hemisphericis sive obsoletis.

Explanate, partly incrusting, margin thin and undulate; sometimes
gibbous above and cumulato-subramose; polyps large, 1 to 4 an
inch broad. Corallum above coarsely lamello-striate and strongly
spinoso-dentate ; calicles 3 to 6 lines broad, somewhat prominent,
occasionally hemispherical, often wholly immersed.

FEast Indies.

The aspera is a broad explanate species with an undulate and usually
convex upper surface, from which rise occasional irregular protube-
rances and stout incipient branches, consisting of several aggregated
polyps. It grows to a large size and has a rough or echinate appear-
ance from the prominent spinoso-dentate lamelle that cover the surface.
A specimen from Ceylon, examined by the author, had a thickness of
three-quarters of an inch about the centre, but a thin and rather fragile
reflexed margin. Over the surface the calicles are but little convex,
and in the more concave parts they are quite obsolete; but on the
protuberances and incipient branches, they are subglobose, and vary
from one-fifth to half an inch in breadth. The lamelle of the stars
are very prominent, and have the exterior margin much thickened
and jaggedly dentate. The centre of the cell is surrounded by a series
of deep cellules, as in the other Echinopore.

Mad, aspera, Ellis and Solander, 156, tab. inches in breadth, with the calicles half
39; the figure represcats a specimen ten to three-quarters of an inch distant,
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Agaricia aspera, Schweig, Handb. 415, , Lamouroux, Exp. Meth. 57, pl. 39;
Eaplanaria aspera, Lamarck, ii. 399, Encyec. 385,

No. 4. Tridacophyllia aspera, Blain., Man. 362.

The Ezplanaria gemmacea of Lamarck appears to be a gibbous variety of the aspera.
While part of the Ceylon specimen agrees well with Ellis’s figure, another part, as de-
scribed above, has the characters of the gemmacea, the calicles being more or less oblique,
acervate, prominent, and tumid, often only a fourth of an inch in diameter, or even
smaller, (Lamarck, ii. 399, No. 3.)

The Ezplanaria Hemprichii of Ehrenberg, from the Red Sea (op. cit. G. 1. sp. 1),
has many of the characters of this species, yet is probably distinct ; he thus describes it:
¢ Octopollicaris, membranacea, explanata, semi-orbicularis, libera, centro affixa nec stipi-
tata, margine sublobata, stellis 3'"* latis, tumidis, margine involuto, aperturd lineam, rarius
sesquilineam latd, cum interstitiis rudius denticulato-asperis et lamelloso-sulcatis, sulcis
lamellisque 12-24.” ¢ Animal tentaculis destitutum, disco lecté viridi, glabro pallio
fusco.” !

The Stephanocora Hemprichii of Ehrenberg, a Red Sea species (op. cit. G. xlvi. sp. 1),
may be an Echinopora, judging from the brief description given; some specimens of the
aspera answer nearly to his description, which is as follows: ¢ Octopollicaris et pedalis,
nunc explanata, effusa, nunc ramoso-fraticulosa, spinuloso-aspera, stellis tumidis, 3 lincas
apertis, margine parum prominulis, parum profundis ; forme ramosx ramulis divaricatis,
stellato-nodosis, Animal tentaculis destitutum, fuscescens, disco @ruginoso, glabro:” «la-
mellis cum spinularum discretarum corona media disci.”

6. EcuiNorora HORRIDA. (Dana.)

E. ramosa, ramis crebris, tortuosis, interdum coalitis : umbrina, tenta-
culis nullis sed tuberculis minimis elongatis sparsis. Corallum ramis
24" crassis, ramulis ruditer attenuatis et apice sepe laciniato-alatis ;
caliculis tumidis, 2'" latis, echinatis, cellis 15-18-radiatis ; interstitiis
viz striatis, sed spinulis sepius sparsis.

Ramose, branches crowded, tortuous, sometimes coalescing; umber-
coloured, without tentacles, but with small scattered elongate tuber-
cles. Corallum with the branches 2—§ of an inch thick, branchlets
rudely attenuate and apex often laciniate and alate; calicles tumid,
2 lines broad, echinate; cells 15 to 18 rayed; interstices between
cells scarcely striate, but mostly with scattered spines.

Plate 17, fig. 4, corallum, natural size; 4 a, animal enlarged; 4 b,_
transverse section, enlarged ; 4 ¢, enlarged cell.

Feejee Islands. Ezp. Ezp.
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The clumps are much branched and crowded, sometimes sixteen
inches high. The branches are very uneven and rough, with unequal
swelling echinate calicles. The texture of the corallum is very solid,
with scarcely a cellule. The cell in a transverse section is seen to be
more than a sixth of an inch deep, with a breadth little less than an
eighth.

i

Famy [IL—FUNGID £.

Astreacea animalibus depressis, aut simplicissimis aut aggregato-gem-
matis ; discis non circumscriptis, et undique, zoophytis aggregatis,
omninoque confluentibus, interstitiis nullis ; tentaculis brevibus, sparsis,
interdum obsoletis, contractis non tectis. Coralla cellis veris nullis ;
superficie lamello-striatd, et sepius stellatd, stellis non circum-
scriptis ; corallorum aggregatorum lamellis ex uno centro ad alterum
productis.

Astrezeacea having depressed animals, either quite simple, or aggregato-
gemmate ; disks without circumscribed limits, and in aggregate
species, all every way confluent, without interstices; tentacles short,
scattered, sometimes obsolete, and when contracted, not covered.
Coralla without true cells; surface lamello-striate, and usually stel-
lately so, stars not circumscribed ; in aggregate coralla, the lamelle
extending uninterruptedly from centre to centre.

The nature of the Fungide, and their relations to the other Astrz-
acea, are explained in {§ 43, 46, 78. Their forms are among the most
remarkable which corals present. The free or unattached species,
when simple, are circular or elliptical disks, or conical caps, made up
of radiating lamelle; other compound species assume the shape of
long narrow troughs inverted, rude caps, dishes, or cups; while the
attached Fungide grow sometimes in simple leaves, to the side of
other coral rocks, like a lichen against a dead stump, or in hemisphe-
rical clusters of leaves, or as vases, or massive columns. Calicularly
branched species never occur in this family, on account of the absence
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of proper limits to the disks of the animals. The surface is usually
covered with stars, and a central pore or puncture (oririme*), mark-
ing the position of the mouth, is all that exists of a cell. In some
species there is an excavation, like the cell of an Astrea; but still they
have the central pore, in connexion with the characteristic of the
Fungide, the continuity of the lamellz from centre to centre, instead
of their interruption along the middle of the septum. The peculiar
nature of these cells is explained in the remarks upon the genera
Agaricia and Psammocora.

The animals of these corals were first figured by Forskal, who exa-
mined a Fungia, at the Red Sea, and has given an excellent repre-
sentation of it. ~The tinted tentacles scattered over the surface, give a
rich effect to the large umber disks, sometimes a foot or even eighteen
inches in diameter. In some species the tentacles are nearly obsolete,
and very generally, they appear only as inflations of the exterior mem-
brane, over a lamella at its origin. They are seldom if ever suffi-
ciently long to aid the animal in taking its food, and appear to be
used simply for the expulsion of the included water, on contraction,
and the aeration of the nutrient fluids, a function in which every part
of the body, more or less, shares. On contraction they disappear by
simple shrinkage, without being covered, as in the Astrzide.

The generic divisions of this group, depend on the mode of growth
and budding, and may be distinguished as follows :

Arrangement of the genera of Fungide.

1. Free—not budding ; a central oririme above.

1. Funcia. Corallum lamello-radiate above, tuberculato-radiate below.
2. Cycrorites. Corallum lamello-radiate above, concentrie lines of growth below.

1. Free—ezplanato-gemmale.

3. HerpeTOLITHUS. A continuous medial line of large polyps, with others smaller,
scattered either side ; a distinct circle of tentacles to each polyp-mouth. Corallum with
a long medial trench (compound oririme); surface consisting of short denticulate lamellz
scarcely at all radiate, half an inch to an inch long, none extending from the centre to
the circumference.

4. HavomiTra. Polyps all scattered ; a distinct circle of tentacles to each polyp-
mouth (7). Corallum without a medial trench; lamelle nearly as in the preceding, but
more radiate and coarsely toothed. -

5. PoLypuyriia. Polyps all scattered, or an imperfect medial series ; a single ten-
tacle to each lamella, and not a separate circle to each polyp-mouth. Corallum withont

* From the Latin os, mouth, and rima, a clft or fissure.
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1. Fungide lilere, non gemmalc.
Genvs L—FUNGIA.—Lamagck.

Fungide libere non gemmate, itaque simplicissime ; orbiculares aut
elliptice, interdum conice. Os oblongum. Tentacula sparsa. Co-
rallum superficie supernd profundé radiatd, inferna lamello-striata
et tuberculata, radiata.

Free Fungida, not budding; henee quite simple ; orbicular or elliptic,
sometimes conical. Mouth oblong. Tentacles scattered. Coralla
with the upper surface and to some extent the under surface la-
mello-radiate, the latter tubereculate.

The coralla of the Fungie are the mushroom corals of popular lan-
guage. Since the first figure by Forskal,* the animals have been
examined by Eschscholtz,t Quoy and Gaymard,} and Ehrenberg.
The general colour is some shade of umber, oceasionally verging
towards purple, and the tentacles have usually a bright green or
purplish tint, though sometimes nearly white or brownish. Quoy
and Gaymard have represented these organs as sometimes an inch in
length ; but in the species examined by the author, and that figured by
Forskal, they are less than half this size. There is sometimes a pro-
minent tooth on each larger lamella beneath the tentacle correspond-
ing. The mouth is large and long, and usually striped vertieally with
broad lines of different colours. The disk-shape coralla, consisting of
radiating plates, resemble much a common mushroom inverted; and
this fact suggested the name of the genus.

When young, the speeies are attached, as was first shown by Mr.
Stutchbury,§ and sometimes to the under surface of the parent; as
they enlarge, they break off, and the sear may often be distinguished
in the adult corallum. The animals are said to be capable of progres-
sive motion by means of the papille below, which, by expanding from
the injected ‘water, raise the eoral and serve to push it on, much in
the same manner as a star-fish erawls over a rock. When turned over

* Deserip. Animalium, quee in itinere oriemali observavit, P, Forskal, Hauniwe, 1775,
tab, 48.

t Oken’s Isis, 1825, p. 746, tab. 5. fig. 19.

I Voyage de I’Astrolabe, Zoophytes, vol. iv. tab, 14. § Linn. Trans. vol. xvi. tab, 32,
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they are unable to right themselves, unless aided hy the motion of the
sea-water about them. Stutchbury states that one inverted by him
remained so for several weeks without change. They are usually
found scattered over the reefs, mostly in holes or pools, their large
radiate disks, spotted with the tinted tentacles, contrasting singularly
with the sprigs of Madrepore, and the various massive and foliaceous
species around. They differ from the Herpetolithi in having a single
mouth at centre, and a single stomach, instead of many mouths and
stomachs scattered throughout the whole zoophyte; in other words,
they are large simple animals, not capable of growth by buds: while
in all other Fungide the polyps are small, in no instance exceeding
an inch and a half in diameter; and the large zoophytes which they
form are the resnlt of budding.

One or two of the elliptical I'ungi® have three or four mouths along
the centre, after attaining considerable size, and form a passage to the
compound species. The animals are still large, as in the Fungiz, and
the species are therefore retained with this genus, rather than tranps-
ferred to the genus Herpetolithus, which is characterized by numerous
small polyps. 'The extension of the lamelle, which commence at the
oririme, quite to the margin without interruption, affords an easy
character for distinguishing the Fungiz.

The genus Fungia was formed by Lamarck from the Madrepora
of early authors, and included, as characterized by him, all the free
Fungide, whether simple or compound. Eschscholtz instituted for
the compound species (F. limacina and F. talpa), the genus Herpeto-
lithus.* Quoy and Gaymard, having examined a living specimen of
an allied species, proposed for the talpa, the generic name Polyphyllia.
Ehbrenberg, in his Memoir on the corals of the Red Sea, formed
the genus Haliglossa, with nearly the limits of Iischscholtz’s Herpeto-
lithus, after excluding the Polyphylliz of Quoy and Gaymard. The
old genus Fungia includes, therefore, the recent divisions,—I ungia,
Polyphyllia, and Herpetolithus; and still another, Halomitra, which
it has been necessary to make for the Mitra Polonica of Rumphius,
some noble specimens of which, though its existence has been doubted,
belong to the Expedition collections. The genus I'ungia has recently.
been made the subject of an elaborate memoir by Dr. F'. S. Leuckart,

* From &g, lo creep, and Néig, a stone. 'We have followed Leuckart in correcting
the orthography of Eschscholtz, who wrote the name Herpolitha.
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of Freiburg;* and to him am I indebted for a knowledge of Esch-
scholtz’s genus, which had been overlooked by Ehrenberg.

The Ecmesus of Philippi, placed by him near the Fungi®, appears
to be a flat Turbinolia, and belongs rather to the tribe Caryophyllacea,
than to the Astracea. The Phyllodes of this author includes cuneate
species, and has the same relations.

Arrangement of the Species.

L. Circular or but little ellsptic.

1. F. cyclolites. *8, F. repanda.
*2. F. tenuis. *9. F. integra.
*3. F. glans, *10. F. confertifolia.
*4. F. discus. *11. F. horrida.
*5. F. agariciformis. 12, F. actiniformis.
*6. F. dentata. 13. F. crassitentaculata.
*7. F. cchinata.
II. Oblong elliptic.
*14. F. paumotensis. *18. F. Ehrenbergii.
*15. F. dentigera, *19. F. asperata.
*16. F. scutaria. *20. F. Ruppellii.
17. F. pectinata. *21. F. crassa.

I. Orbiculares, awt pavlo ellipticee.
1. Funeia cycrLoLITEs. (Lamarck.)

F. pumaila, orbicularis aut subelliptica, ore oblongo; supra convexum et
infra concavum. Corallum subtus tenuissimé radiatum ; supra lamel-
lis inequalibus, crenulatis, latere asperts.

Small, orbicular, or subelliptical, mouth oblong; convex above and
concave below. Corallum below very finely radiate; above, with
the lamellee unequal, crenulate, lateral surface rough.

Austral Seas. Peron and Lesueur. Lamarck.

Lamarck states that this is a neat species, very convex above and
slightly concave below, resembling, in general aspect, the agarici-
Jormis. It may be a young specimen of some other species.

* De Zoophytis coralliis et speciatim de Genere Fungia Obscrvationes Zoologice ; 60
pp- et iv. tab. ; Friburg Brisigavorum, 1841.
73
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Fungia cyclolites, Lamk., ii. 371, No. 3. , Blainv., Dict. des Sci. Nat., xvii. 216,
» Lamouroux, Encye., 418. and Man, 337,
—, Leuckart, op. cit., 46.

2. Foncia TENUIs.  (Dana.)

F. pumila, orbicularis, planiuscula, undulata, 13-2"" crassa. Corallum
tenue fragileque, margine subacutum; lamellis tenuissimis, subtilis-
stmé denticulatis, inequalibus ; subtus, subtiliter radiato-striatum, sca-
briculum.

Small, orbicular, nearly flat, and undulate, 13 to 2 lines thick.
Corallum thin and fragile, margin subacute, lamelle very thin,
very finely denticulate, unequal: below very minutely radiato-
striate, and a little scabrous.

Plate 18, fig. 1, outline of a vertical section, natural size.

Pacific Ocean, and probably the Paumotu Archipelago. Ezp. Ezp.

The specimen is one and a quarter inches in diameter and quite
thin, with a fragile margin. It may be a young individual, but dif-
fers in its very thin corallum from any known species; for the young
of the species of Fungie are thicker in proportion than adult speci-
mens. It is apparently near the cyclolites, but is not very convezx
above, and the lamelle are not crenulate.

3. Funcia gLans. (Dana.)

F. pumila, orbicularis, excelsé conoido-rotundata, 14" lata et alta, subtus
concava ; medio crassima. Corallum lamellis confertis, subtiliter den-
ticulatis: subtus subtiliter striatulum et scabriculum.

Small, orbicular, high conoido-rotundate, 1§ inches broad and as
much in height, below neatly concave; very stout at middle. Co-
rallum with crowded lamelle, very finely denticulate: under surface
very delicately striate and minutely scabrous. =

Plate 18, fig. 2, outline of a vertical section, natural size.

This singular species is as high as broad, and has the concavity
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below very regular and about one-third of an inch deep; the corallum
is consequently three-fourths of an inch thick at middle.

4. Fuxcia piscus. (Dana.)

F. orbicularis, viz undulata, utrinque planiuscula. Corallum lamellis
“tenuibus, inequalibus, denticulatis ; lamellis minimis intermedits cre-
nulatis, deinde integris et unidentibus (dente tentaculato), nunc pro-
minulioribus et postea crenulatis aut denticulatis ; subtus radiate
lamello-striatum, et spinosum, sed medio striis obsoletis spinulisque
acutis et subtilissimis.

Orbicular, a little undulate, on both sides nearly flat. Corallnm with
thin lamell®, unequal, denticulate, the intermediate crenulate, then
entire, and bearing a single obtuse tooth, and afterwards becoming
one of the larger lamell®, and again crenulate or denticulate; below
radiately lamello-striate and spinous, but about the middle, the strie
obsolete, and the spines acute and very minute.

Plate 18, fig. 3, outline of lamella, above and below ; 3 ¢, one of the
intermediate lamell®, with the tentacular tooth.

Tahiti, Society Islands. Ezp. Exp.

This species has the finely denticulate lamellee of the dentigera,
though a little coarser ; but the form is circular, the lamellz are not
flexuous, and 