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CHAPTER I.

Introduction. The necessity for a revision of the great groups, families, and
genera of the Madreporaria, Ed. & H. The changes necessil,ated by the disco-

veries of late years, especially those of H. N. Moseley. The classification of

Milne-Edwards and Jules Haime. The proposed alterations. The sections of the

Sclerodermic Zoantharia, the Madreporaria Rugosa excepted. The new Families.

The section Madreporaria Aporosa. The Families. Family Turbinolidje, its

subfamilies, alliances, and genera. Lists.

Introduction.—The state of confusion of the classification of

the Sclerodermic Zoantharia, or the Stony Corals (the Madre-

poraria of Edwards and Haime), has become very intense during

the last few years, and a revision of the great groups, families,

and genera is really required.

No work dealing with the classification of this important Sub-

order, as a whole, has appeared since the 'Histoire Naturelle des

Coralliaires ' by Milne-Edwards and Jules Haime, in 1860. That

great work, following that of Dana on the Zoophytes of the

"Wilkes Exploring Expedition (1846), formed an epoch in the

zoology of the Corals. It was a work of vast labour, and its

LINN. JOUKN. ZOOLOGY, VOL. XVIII. 1



2 piiOF. P. MAHTiN Duncan's revision op the

merits have been recognized by every competent critic. It

revised the genera up to tlie date of 1857-1860, and contained

descriptions o£ every species and its synonymy.

Since the publication of this standard work M. de Promentel

has brought out a book * which relates to fossil forms only

;

but all the other additions to the knowledge of the suborder

have appeared in reports, monographs, and multitudes of essays,

which are scattered amongst the scientific publications of Europe,

America, India, and Australia. The number of new genera and

species recorded has been great ; and altbougb those relating to

tbe deep-sea and reef-building faunas have been numerous, they

have been surpassed by the forms from nearly every geological

formation in every quarter of the globe.

Careful morphological investigations have increased the know-

ledge of the minute structures of the Madreporaria ; and Dana,

J. Haime, L. Agassiz, Yerrill, Lacaze-Dutbiers, and especially

H. N. Moseley, have so enlightened the views of naturalists, that

very considerable changes have already been made in the primary

classificatory groups of the Corals. Palaeontologists and naturalists

have endeavoured to assist classification by examining the solid

structures ; and tbe researches of Pourtales, E. Pratz, Lindstrom,

Klunzinger, and Koch have necessitated serious revision of old

conceptions. It is evident, however, that the purely classifi-

catory work has too often been attempted by some palaeontologists

wbo have not studied the recent faunas, and occasionally by natu-

ralists who have not had experience in the details of the extinct

forms.

It is proposed in this revision to omit all reference to the

group of Corals called the Eugosa by Edwards and Haime.

As the synonymy of the genera which had been described up
to 1860 was given by Edwards and Haime in their great work,

this revision will only take it up from that date.

Only the principal sections, families, and genera are con-

sidered in this revision
;
species are not included. A few sub-

genera are admitted in the classification, and the plan of linking

genera under alliances has been adopted. A certain number of

alliances will be found in each subfamily or family, and usually

they are fairly natural, and rarely too artificial in their nature.

It will be found that some of the great groups of the Madreporaria

* ' Introduction a I'etude des Polypiers fossiles,' Paris, 1858-61
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disappear, and that a very considerable number of genera are

abolished.

The reasons for altering or abolishing generic diagnoses are

usually stated. Some liberty has been taken with many generic

descriptions ; they have been rewritten, rearranged in details,

and often shortened ^.

The word colony has been used to describe a compound

corallum.

An explanation of the morphological and structural terminology

is placed at the close of the revision.

The Suborder ZOANTHARIA SCLERODERMATA, Ed. & H.

The Sclerodermic Zoantharia of Milne-Edwards and Jules

Haime f are a suborder of the class Anthozoa, type Coelenterata.

According to the authors just mentioned, there are five sections

of the suborder :—The Madeepoeaeia Apoeosa, Peefoeata,

TuBULOSA, Taetjlata, and E^raosA.

It must be admitted that there is no diflSeuity in accepting two

of these sections, w^ith certain new limits to them, namely the

Madreporaria Aporosa and the Madreporaria Perforata. The

section Tubulosa no hmger exists, and the section Tabulata has

been eliminated by H. N. Moseley. The section " Eugosa " is

not considered in this memoir.

Section Madreporaria Aporosa^ Ed. ^ H.

In typical forms of this section the walls of the corallites

are solid and the greater part or all of the septal laminae

also. There is no communication between the visceral

cavities of neighbouring corallites through the theca or wall.

Section Madreporaria Perforata.

In typical forms of this section the walls and sometimes

the septa are perforate, and the soft parts of one corallite

* Genera date from their time of description, not from that of simple deline-

ation. Hypothetical genera are not recorded.

t 'Histoire naturelle des Coralliaircs ' (Paris, 1857--1860), vol. i.

1*



4 PEor. p. MAETiN Duncan's reyision of the

communicate with those of their neighbours through the

wall or with the outside medium.

The arrangement of the soft parts of both of these sec-

tions is not very different^ and it presents a very close resem-

blance in most instances.

According to Milne-Edwards and Jules Haime the great

family Fungidse (Dana) is intermediate between the two sections

mentioned above, and it was classified with the Aporosa. Here

the difficulty of the classification of the great group begins, and

I make the family Fungidse into a section Eungida.

Dana's beautiful illustrations * and Moseley's investigations t

show that the soft parts of the Eungid?e difi"er from those of the

Aporosa and Perforata; and many years since L. Agassiz stated

that a genus of the AstrjcidiB, according to Edwards and Haime,

and one of the Aporosa hod the soft structures of a Eungid and

part of the hard ones also. This genus Siclerastrcea has tentacles

unlike normal Astrseida) and endothecal dissepiments in addition

to synapticula, and in this last respect only does it link the

Aporosa and the Eungida proper together. Palseontology has

shown that the genus Tliamnastrcea and others must be linked with

Siderastrcda. Hence a group of old Aporosa is placed with the

section Eungida. Moreover, a genus of the recent Perforata,

Coscinaria, has been shown to have synapticula, and many fossil

forms require to be dissociated from the Perforata and placed

in a group amongst the Eungida.

Hence the former family Eungid se of Edwards and Haime

becomes a section Eungida, and has associated wuth it two tran-

sitional families—one the Siderastr?ean group, or the family

Plesiofungida^, and the other the Cyclolites and Microsolena

group, the family Plesioporitidse. Zittel % and E. Pratz § have

paved the way largely for this suggested classification.

Section Madreporaria Tubulosa^ M.-Ediv. Haime.

The third section of the Madreporaria, according to

Milne-Edwards and Jules Haime, is that of the Madrepo-

* Dana, Zoophytes, Exploring Expedition, 1846.

t Prof. H. N. Moseley, F.E.S., Eeport on the Corab, 'Challenger ' Expedition.

\ Zittel, * Handbncli Palaontol.'

§ E. Pratz, ' Palasontographica,' 1882.
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raria Tubulosa. Jules Haime established it in 1850^ and it

was fully considered by Milne-Edwards in the last volume

of the Histoire Naturelle des Coralliaires/ 1860.

Mihie-Edwards evidently had great doubts about the affiuities

of the two genera which were included in this section, namely

Aulopora and Fyrgia, and he noticed their structural resem-

blances to certain Bryozoa. In 1871, after due consideration, I

removed these genera out of the Zoantharia Sclerodermata, aud

I still hold that they are not corals *.

Section Madreporaria Tabulata_, Ed. ^ Haime.

The fourth section of the Madreporaria, according to MM.
Milne-Edwards and Jules Haime, is that of the Tabulata. The

researches of L. Agassiz and H. N. Moseley f have eliminated the

majority of the genera of this section, and have ranged them

amongst the Hydrozoa and Alcyonaria. Some genera remain,

but cannot form a homogeneous group, and require considera-

tion. Milne-Edwards divided the Tabulata into four families

—

the Milleporida?, Seriatoporidse, Eavositidse, and Thecidae. Of

the first family the genus Battershyia was eliminated by myself in

1867 t > s-iid H. Moseley, during the voyage of the ' Challen-

ger,' and in the publication of the Report on the Corals in 1876-

1879, completely revolutionized the zoology of the remainder.

His researches render it necessary to eliminate all the nine

remaining genera.

The Eavositidae, criticized upon the data given by H. N". Moseley,

have all their genera removed from the Madreporaria except

some of those of the subfamily JPocilloporincB.

The family SeriatoporidsD has to be broken up, and the genus

Seriatopora is removed from the Tabulata.

Einally the Thecidse, although the genus Colwmnaria has well-

formed septa, must follow the Tabulata in the direction urged

by H. N. Moseley.

So the great section Tabulata disappears, and such evidently

Aporose genera of it as Pocillopora and Seriatopora should enter,

according to Verrill, the Oculinidse, or rather form a family of

* Third Eeport Brit. Foss. Corals, Brit. Assoc. Adv. Science (P. Martin

Duncan).

t Prof. H. N. Moseley, Report on the Corals, ' Challenger ' Expedition.

\ Phil. Trans. 1867, p. 613 (P. Martin Duncan).
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the Aporosa, in consequence of Moseley's discoveries of their

remarkable mesenteries. Eesearch has shown that many Madre-

poraria Aporosa and Perforata have tabulae, with or without

ordinary dissepiments, for instance species of LopJiohelia, CyatJio-

pJiora, AstrcEopora, Favositipora, Alveopora, and Madrepora.

With regard to the section Madreporaria Ttugosa, it is necessary

to eliminate certain genera of deep-sea corals, and some genera

from the Secondary rocks, and to place them in the Aporosa and

Perforata.

After considering the relations of the Madreporaria Aporosa,

Madreporaria Perforata, and tlie old family of the Eungidse, I

have no hesitation in classifying the Sclerodermic Zoantharia as

follows :

—

Section I. MADEEPOEAEIA APOEOSA.
II. MADEEPOEAEIA FUlSiaiDA.

III. MADEEPOEAEIA PEEFOEATA.
lY. MADEEPOEAEIA EDGOSA *.

The Great Divisions of the Sclerodermic Zoantharia or

Madreporaria.

Class ANTHOZOA. Suborder Zoantharia Sclerodermata

or Madreporaria.

Sections :—Madreporaria A]3orosa, Fungida, Perforata.

Section MADREPORARIA APOROSA.
I. Family Turbinolid^ (pars), EJ. & II.

II. „ OcuLiNiD^ (pars), Ed. & H.

III. „ POCILLOPORID^.

IV. „ AsTR^iD^, Ed. & II., amended.

Section MADREPORARIA FUNGIDA.
I. Family Plesiofungid^.

II. „ Fungida, Dana (pars).

III. „ LOPHOSERID^.
IV. „ Anabaciad^.
V. „ Plesioporitid^.

Section MADREPORARIA PERFORATA.
T. Family Eupsammid^.

II. „ Madreporid^, Ed. & H.

III. „ PORITID^, Ed. & H.

* This section is not considered, and probably most of its genera are not
Madreporarian.
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Description of the Section Madreporaria Aporosa.

Section I. MADREPORARIA APOROSA, Milne-Edwards

and Jules Haime, Hist. Nat. des Corall. vol. ii. p. 3

(1857-60).

The diagnosis given by these authors is positive and negative

in its characters, aod this was necessary, for the sections Tabulata

and Tubulosa were defined at that time.

They state :
—" The corals of this section are of all the Madre-

poraria those in which the corallum is the most perfect. A
complete wall is always associated in them with a well-developed

septal apparatus. The sclerenchyma which composes the coral-

lum grows in a continuous manner, and forms laminae of a

compact tissue, in which the points corresponding with elemen-

tary nodules often project more than the rest, but are hardly ever

separated by spaces even of the narrowest kind. The calices are

distinctly stellate, and only present six septa when young.

During development the rays formed by the upper edges of the

septa become twelve in number, subsequently twenty-four, &c.
;

but the hexameral type remains almost always recognizable by

the predominant size of the early or first septa over those of later

age. The interseptal loculi are either open down their whole

depth or more or less completely closed by synapticula and
' traverses.' These last may subdivide and form a series of

superimposed loculi, but each one is independent of the others

and they never unite to form disk-shaped laminae, which may extend

across the visceral cavity and shut it off in a series of stories as

in the Madreporaria Tabulata and Rugosa " *.

Now it is evident that in some genera of this section, the se]3ta

are cribriform, and that the calices of many are polygonal or

serial, or unsymmetrical in shape. Moreover the hexameral

arrangement of the septa is not constant ; it may be pentameral,

heptameral, octameral, or decameral. It is true that tabulae are

found in a few species and genera, and that synapticula exist iu

genera which were not thought to have them by Edwardsk Haime.

The following is the diagnosis of the Madreporaria Aporosa

as now limited :

—

Madreporaria with simple or colonial forms. Hard structures

* Hist. Nat. des Oorall. vol. ii. p. 5,
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usually solid and imperforate. Theca or wall solid, may be epitlie-

cate. Septa solid near the wall, and usually, but not invariably,

solid at the further part. Interseptal loeuli open throughout, or

closed more or less by endotheca in the form of dissepiments,

tabulae, and stereoplasm. Calicos of different shapes.

Soft parts :—One or more rows of tentacles in relation to tlie

septa and interseptal loculi» The disk with one or more oral

openings or mouths; a mesentery usually in each interseptal

loculus. Septa usually in multiples of six, or variable in tbe

number of their orders.

The sclerenchyma, or hard calcareous part of the Madrepo-

raria Aporosa, may consist of the theca or wall of the corallite,

sometimes of a common colonial wall, of septa, pali, costse, of a

columella, of endotheca or dissepiments, tabulsB or synapticula, or

stereoplasm, and of exotheca, epitheca, and peritheca. There

may be basal expansions or mural or epithecal rootlets. The

epitheca may be free or united to the wall, or may be indistin-

guishable from it.

Keproduction by ova, also by gemmation from different parts of

the corallum or colony, and increase may occur by fissiparity and

serial growth.

Milne-Edwards and Jules Haime divided the section Madre-

poraria Aporosa into eight families—the TurbinolidsD, Dasmidse,

Oculinidse, Stylophoridse, Astrseidse, Eehinoporidse, Merulinacese,

and the Eungidse.

Of these fauulies the Turbiriolidse, Oculinidse, and Astra3id£e

are retained. The first includes the old Dasmidss ; the second

takes in those StylophoridsB which remain after the elimination

of the true Stylasters according to H. N. Moseley. The Astrseid^e

absorb part of the Eehinoporidse and the Merulinacese.

Another family is required, that of the Pocilloporidse, which

includes the genera Pocillopora and Seriatopora of the old Tabu-

lata, and is established upon the work of H. JN". Moseley and

Verrill.

The subfamilies of the Turbinolidse of Milne-Edwards and

Jules Haime, depending on the presence or absence of pali, are

absorbed in this revision, and so are the two great divisions

of the Astrseidfe, which only depend upon the entire or dentated

condition of the edges of the septa.
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Section MADREPOEAEIA APOROSA, Ed. ^ H.

I. Family TURBINOLID^ ^, MM. Mihe-Edwards # Jules Haime,

Hist. Nat. des Corall. vol. ii. 1848, amended.

Corallum simple or in colonies, in the first instance repro-

ducing by ova and in the second by gemmation from the wall or

from an expansion of the basal structures. Wall solid. Septal

loculi open to the base. Endotheca very rarely present.

I. Subfamily Ti^rbinolidce simplices.

Corallum simple, reproducing by ova, rarely by de-

ciduous buds.

II. Subfamily TurhinoUdcs gemmantes.

Colony increasing by gemmation ; buds free above

their origin ; no exotheca uniting the corallites.

III. Subfamily Turhinolidce reptantes.

Colony growing from basal expansions or stoloniferous

growths ; exotheca absent.

The following are the alliances of the family Tnrbinolidse :

—

Alliances :—Smilotrochoida, Flabelloida, Placotrochoida, Turbinoloidaj

Trochocyathoida, Discocyathoida, Haplophylloida.

The genus Dasmia stands alone.

Subfam. Turbinolidcd simplices.

I. Alliance SMILOTROCHOIDA.

Simple Turbinolidse with a wall, costse, and septa^ rarely with pali.

Columella absent. Epitheca present or absent.

Genus Smilotrochus, Ed. & H.

Subgenus Blagrovia, Duncan.

Genus Onchotrochus, Duncan.

Genus Desmophyllum, Ehr.

Subgenus Javania, Duncan.

Genus Schizocyathus, Pourtales.

Genus absorbed :

—

Microtrochus, T. Woods.

Genera becoming subgenera :

—

Blagrovia, Duncan; Javania, Duncan.

* This family was divided into two subfamilies by Milne-Edwards and Jules

Haime on account of the presumed morphological value of pali or paluli. The

presence of pali having been shown not to be of primary importance (for they
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The generic characters of Smilotrochics, according to Milne-

Edwards and Jules Haime, were too specific. The shape of the

corallum and the nature of the ornamentation are most variable

quantities. The genus includes the simplest corals, and the

corallite consists of a wall, costae, and septa only ; sometimes

there is an epitheca.

Genus SMiLOTROcnrs, Milne-Edwards Sf Jules Haime,

Hist. Nat, des Corall. vol. ii. p. 70 (1857), amended.

The corallum is simple, free in adult age, very variable in

shape, base small ; body straight or curved, cylindrical or conical,

or cuneiform, or turbinate, compressed or not. Septa slightly

exsert and free at their inner edge. Axial space vacant, there

being no columella. Costse well developed, not cristate. Epi-

theca usually does not exist.

Distribution.—Fossil. Cretaceous : England and Europe.

Eocene : Europe, Asia. Cainozoic : Australia.

Subgenus Blaoeotia, Duncan.

The corallum is turbinate or subturbinate, adherent ; the

calicular fossa is very deep ; the costse are covered with an epi-

theca, and the septa are very numerous.

Distribution.—Fossil. Eocene o£ Sind.

This subgenus absorbs the genus Blagrovia, nobis. Pal. Ind.

ser. xiv., Eoss. Corals and Alcyonaria of Sind, p. 28 (1880).

Genus ONcnoTEOCiirs, Duncan, Monog. Brit. Fossil Corals,

Fal. Soc. part ii. n. 1, p. 4.

The corallum is simple, adherent when young, free when
adult, tall, slender, tubuliform, straight or hooked, or clavate.

The septa are few in number, and some unite axially. The costse

are small and almost rudimentary. The epitheca is pellicular and

striated. There is no columella.

Distribution.—Fossil. Cambridge Upper Greensand : Grey

and White Chalk, England.

exist in corals otherwise exceedingly closely allied, and do not appear to be of

physiological importance), the subfamily Oarjophyllinse of Milne-Edwards and

Jules Haime is absorbed and abolished.

About 67 genera have been arranged in this family. On revising them I find

it necessary to reduce to subgenera or abolish 25, so that this family now
consists of 42 genera.
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The genus DesmopTiyllum was established by Ehrenberg, Corall.

des Eoth. Meer. p. 76 (1834). It contains many recent and fossil

species, and is eminently Smilotrochoid. There is great varia-

tion in the shape of individuals of some of the species, and ab-

normal growths are produced around the base and from the wall

by the irritation of parasites and any instability of the surface of

attachment. The forms may grow to a considerable size, may

adhere by their sides and form groups, and the same species will

present short, long, broad-based, narrow-based, large and small

caliced, costulate or non-costulate individuals.

In some instances the base extends as a film of hard matter on

the supporting body, and in others there are rootlets.

The majority of species have no epitheca ; but a recent form

which cannot be separated from the genus has it. Moseley

notices that his great Desmopliyllum ingens is covered with an

abundant dense epitheca*; and some forms of Desmophyllmn

crista galli, Ehr., sp.f, have it and others have not. But the

epitheca is not separable from the wall.

Ehrenberg's definition, as given by MM. Milne-Edwards and

Jules Haime %, is too contracted in some parts, and not suffi-

ciently elaborate in others. As amended the genus may stand as

follows :

—

Grenus Desmophtlltjm, Ehr. 1834, amended.

The corallum is fixed by a large or small base ; the body may
be long or short, straight, or slightly curved and twisted, with

or without " rootlets " springing from the wall. Calice widely

open, fossa deep ; axial space vacant. Septa numerous, exsert,

unequal in height, often overhanging the margin. Costse visible

near the calice, irregular, often as crests, nodules, or ridges here

and there on the wall. Epitheca may or may not exist. Surface

usually smooth or granular.

Distribution.—Hecent. Atlantic and Pacific Oceans, Australia,

Western Patagonian seas, and Mediterranean.

—

Fossil. Upper
Tertiary strata of Europe,

Subgenus Jayania, Duncan^ Proc. Zool. Soc. Land. 1876,

p. 434.

The base is broad, the calice compressed, the larger septa are

* Moseley, * Challenger ' Eeport, p. 61.

t Duncan, Proc. Eoyal Society, p. 133 (1877).

\ Hist, Nat. des Corall. vol. ii. p. 76.
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exsert ; the tertiaries have costse larger than they are. The epi-

theca is dense near the base and pellicular near the caliee, and
festooned.

Locality. Japanese seas.

There is no coral closely resembling a Smilotroclius, Oncho-

troclms, or Desmopliyllimi which has pali. Eut the genus ScJii-

zocyatlius, Pourtales, so interesting from its budding within the

calice and producing the death of the pareut, comes within this

Alliance.

Genus ScnizoCYATHrs, Pourtales, Deep-Sea Corals, Zool.

Besults of the Hasslar Exped. 1874, p. 36.

Corallum simple, without epitheca or costse ; no columella

;

pali in front of the last cycle of sej^ta, united in front of the

penultimate; propagating by internal gemmation.

Locality.—Becent. Caribbean sea : Atlantic, Josephine Bank,

100-760 fms.

This remarkable genus has but one species, ScJiizocyathusJissilis,

in which the growth of the bud splits the parent.

The shape of the solitary species is long, conical, almost cylin-

drical, and the wall is marked outside by lines corresponding to

the primary septa and by rows of dots corresponding to the

interseptal chambers.

Lindstrom has described a specimen of Scliizocyathus Jissilis,

Pourt., which he states has an epitheca. He states " that the

wall proper between the septa consists entirely of the same sort

of thin epitheca which surrounds the whole outside of the coral,

or, in other words, there exists no wall as a separate formation

distinct from the epitheca." It appears that there is a wall

which every Turbiuolian must have, and that it resembles epi-

theca, there being, however, no true epitheca. There is more or

less stereoplasm in the interseptal loculi. The same author

states that the growth is not a gemmation but an interrupted

and then continued growth of the same individual*.

The genus MicrotrocJms, T. Woods, was founded ujDon one

specimen of a very young coral. It can hardly remain in the

classificatioD, and had better drop until further evidence comes

to hand regarding its mature form.

^ " Contributions to the Actinology of the Atlantic Ocean," 1877, p. 18,

K. Svenska Vetenskaps-Akad. Handl. xiv. No. 6.
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II. Alliance FLABELLOIDA.

Simple Turbinolidae, fixed or free, with or without rootlets, more or less

compressed and flabelliform or cuneiform. Calice elongate elliptical or

short. Septa large, exsert or not. Columella parietal. Costse variable,

often crested or spined. Epitheca pellicular or membranous. Rarely

increasing by deciduous gemmation from the wall.

Genus Flabellum, Lesson.

Subgenus Blastotrochus, Ed. & H.

Genus Rhizotrochus, Ed. & H.

Genus Thysanus, Duncan.

Genera absorbed :

—

Vasilium, T. Woods; Phyllodes, Philippic Ulocya-
THUS, Sars.

Genus placed as a subgenus :

—

Blastotrochus, Ed. Ss II.

G-enus Flabelltim, Lesson, Illustr. de Zool. 1831, amended.

Sjn. Vasilium, T. "Woods; Phyllodes, Philippi
;

Ulocyathiis,

Sars.

The corallum is simple, straight or bent, more or less compressed,

fan-shaped. The calicular fossa is narrow and deep, usually

long, rarely widely open. The columella consists of a few

trabeculse from the inner ends of the septa. The septa are

numerous, and reach up to or beyond the wall. The costse may
be crested, spined, or simple. The base may be attached or may
become free, broad or pedunculate. Eootlets from the wall occa-

sional. Epitheca pellicular, rarely dense.

Distrihution.—Becent. Almost universal.

—

Fossil. Eocene :

Europe, Asia. Miocene : Europe, West Indies. Cainozoic :

Australia and New Zealand. Pliocene : England and Europe.

This large genus is closely allied to the compressed forms of

JDesmopJiyllum. It may be divided into sections, which are not of

subgeneric value however :

—

1. Corallum flabelliform, subpedicellate, and becoming free.

"Wall nearly smooth on the two faces, and with small crests on

the sides.

2. Eaces of the wall with crests as well as the sides.

3. Wall with smooth faces, but with stout spines on the sides

of the corallum.

4. Wall smooth, neither crests nor spines.
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5. Largely fixed wlien young and becoming free
;
having spines

on tlie sides.

6. Corallum always fixed.

Some of the deep-sea species described by Moseley have widely

open calices and angular outlines. The Eocene forms ally the

genus to Smilotrochus. Vasilium, Tennison Woods, a genus

with one species, appears to be so closely allied to Flabellum that

it should be absorbed*.

Subgenus BLASTOTEOCnrs, (genus) Milne-Edwards Sf Jules

Haime, Hist. Nat. des Corall. vol. ii. p. 99 (1857).

Corallum simple and fixed ; calice elliptical ; columella rudi-

mentary and produced by trabeculse from the septal ends. Septa

non-exsert. Epitheca smooth. Soft parts pink and red. Budding

occurs at the sides between the calicular margin and the base,

and the buds fall off and grow.

Distribution.—'Recent. Philippines.

The parent seems to be fixed, and probably the buds get fixed

after separation.

The species which have been included in the next genus are

rather difiicult to classify satisfactorily.

In 1848 MM. Milne-Edwards and Jules Haime described the

genus Mliizotrocliiis as follows :—The corallum is simple, subpedi-

cellated, and adheres by the means of root-like prolongations,

which come from the surface of the epitheca and reach down after

the fashion of adventitious roots. There is no columella. The

septa are broad and not exsert, and they unite with those of the

opposite side of the calice by their inner ends.

The typical species was Rliizotroclms typus, Ed. & H., from

Singapore {pp. cit. vol. ii. p. 98). It has a succession of hollow

rootlets, an epitheca which permits the costse to be seen under it,

and a very deep compressed calice.

In BTiizotrocJius affinis, nobis (Madrep. Deep-Sea, H.M.S.
* Porcupine,' Trans. Zool. Soc. Lend. vol. viii. pt. v. p. 323, 1873),

the epitheca comes up to the very margin, is striated and coarse, yet

is inseparable from the wall and, indeed, not to be distinguished

from it. The radicles are large and are offshoots of the epitheca.

The coral without the radicles is very closely allied to the broad-

based, slightly compressed Flabellum rubrum from New Zealand.

^ T. Woods, Proc. Linn. Soc. New South Wales, vol. iii. 1878-79, p. 43.
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Bhizotrochus fragilis, Pourtales (Deep-Sea Corals, Illustr. Cat.

Mas. Comp. Zool. Harvard, 1871, No. iv. p. 17). Tlie septa of

the 1st and 2nd orders meet in tlie centre of the deep fossa,

and the corallum has an exquisitely fine pellicular epitheca

ornamented with curves and Vandykes, which is not to be distin-

guished from a wall. There is no theca in the ordinary sense.

The rootlets are small, and their cavities are continuous with

those of the interseptal loculi.

RhizotrocTius tulipa of the same author (Hasslar Corals, 1874,

p. 39) has exsert septa besides the rootlets ; otherwise it re-

sembles the other species.

Now the species are clearly divisible into those with a well-

developed rough epitheca and those without one, and in the latter

instance the wall is really epithecate. It is by no means sure

that the rough epitheca is not mural.

Grenus Ehizoteochus, MM. Milne-Udivards ^ Jules Haime,

Hist. Nat. des Corall. vol. ii. p. 97 (1857), amended.

Corallum simple, tall or short, cylindrical, compressed more or

less, aDd with a compressed or circular calice. Calice with a deep

fossa and thin septa, which are usually not exsert and never

much so. The columella is absent, and the septa either unite by

a few trabeculse or join across the axial space. The wall is very

thin, and resembles pellicular or opaque epitheca. Costse rudi-

mentary or absent. The epithecate wall is produced in the

form of rootlets, which are hollow and communicate w^ith the

visceral cavity. Corallum attached by the rootlets and base.

Localities.—'Recent. Mediterranean ; Florida seas ; Pacific.

Genus Thtsanus, Duncan, Quart. Journ. Geol. Soc. vol. xix.

1863, p. 430, amended.

Corallum simple, becoming free with age. Elongate, com-

pressed, low, pedicellate at one end of the long base. Calice

loDg, narrow, shallow, elongate, elliptical. Septa numerous,

radiating more or less from the end of the calice, which corre-

sponds with the basal pedicel, granular, minutely spinulose.

Columella small, parietal. Costse well developed, converging to

pedicel, granular, minutely spined. A groove may or may not

traverse the base. Epitheca variable.

Distribution.—Fossil. Miocene : West Indies.
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III. Alliance PLACOTROCHOIDA.

Simple Turbinolidse, free or attached, compressed, with an essential,

more or less lamellar or elongate columella, rarely with pali.

Genus Placotrochus, Ed. & H.

Genus Sphenotrochus, Ed. & H.

Genus Nototrochus, Duncan.

Genus Placocyathus, Ed. & H.

Genus Platytrochus, Ed. & H.

Genus Placoteochus, 3IM. Milne-Edwai^ds Sf Jules Haime,

Ann. des Sci. Nat. 3*^ ser. t. ix. p. 282 (1848), amended.

The corallum is simple, straight, cuneiform, flabelliform, and

compressed or cornute, or more or less cylindrical and compressed.

The columella is essential and is lamellar, horizontal, sharp, and

entire at the surface, or crenulated. Septa exsert or not. Costse

developed, and often in crests or spinulose.

Localities.—Recent. Chinese seas, Philippines, N. Australia.—
Fossil. Miocene of West Indies, Australia, Europe.

This is a well-marked genus, and some of tlie species are mucli

compressed and extended laterally ; others are deltoid and com-

pressed ; and one Sicilian form is, cornute, with an epitheca.

The lamellar and essential columella is very characteristic.

G-enus Sphettoteochus, MM. Milne-Edwards Sf Jules Haime,

Hist. Nat. des Corall. vol. ii. p. 65.

The corallum is free, straight, cuneiform, compressed. Septa

exsert or not ; the principal reach the essential lamellar columella,

which is lobed or knobbed at the free surface on the floor of the

elliptical calice. Base bluntly j^ointed, truncate, or emarginate.

Costse projecting straight or more or less in zig-zag. Lateral

costse crested or not.

Localities.—Recent. Mediterranean and N. Africa ; coast of

Brazil
;
European coasts of N. Atlantic ; S. Australian coasts.

—

Fossil. Cretaceous : Germany. Eocene of Erance, Belgium, and

Alabama. Miocene of Erance and Germany. Pliocene of

England. Cainozoic : Australia and New Zealand.

The species described by M. de Eromentel from the Cretaceous

of Erance would appear to be more like a Flacotrochus than a

Sphenotrochus .

There is a common little simple coral in the Tertiaries of Aus-

tralia which has given the Eev. T. Woods and myself much
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trouble. It was at first placed in the genus Turhinolia, then

in GaryopJiyllia, then in Deltocyathus and in a new genus of Mr.

"Wood's, Notocyathus^. Fortunately some excellent specimens

have lately come to hand, and there is no doubt that the pro-

jection of the tertiary septa in front of the secondaries is not a

palus but a paliform lobe. There is a decided columella with

nodules upon it. The form Caryophyllia viola, Woods and

Duncan, must come under a new genus, Nototrochus.

Grenus NoTOTEocHrs, gen. nov.

Syn. N'otoeyathus, Woods.

The corallum is cuneiform, compressed, free, with a widely

open elliptical calice. Columella formed by the septal ends and

by intermediate solid tissue, elongate, more or less lobed or

nodular where free. Septa unequal, arched near the margin;

primaries longest ; secondaries shorter than tertiaries, joining

these last by lateral processes and by inner end also. Tertiaries

uniting in front of secondaries, and joining with an offshoot of

the columella, which is produced as a paliform lobe. Paliform

lobe before primaries also. Gestae vary in length, trifurcating

low down, subequal at the calice
;
interseptal spaces wide.

Distribution.—Fossil. Tertiary : Australia, New Zealand.

Grenus Placoctathtjs, MM. Milne-Edwards ^ Jules Haime,

Ann. des Sci. Nat. 3^ ser. t. ix. p. 328 (1848), amended.

The corallum is simple, free or fixed, pedicellate, or with a

broad adherent base. Shape more or less flabellar, curved or

straight, compressed. Septa exsert or not. Columella lamellar.

Pali in more than one crown, usually only before the penulti-

mate and antepenultimate cycles, but occasionally only before

the larger septa, and before all the cycles except the last. Costse

visible or not ; with or without epitheca.

Distribution.—Becent. Position unknown.

—

Fossil. Eocene of

Sind, Asia. Miocene of Antilles.

The genus, as amended, combines all the species of Placo-

cyathus very naturally.

Palasont. of New Zealand (Wellington), Oat. Mus. Greol. Survey Dep. pt. iv.

(1880).

LINN. JOUEN.—ZOOLOaX, YOL. XTIII. 2
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G-enus PjiATYTEOCHUS, MM. Milne-Edwards Sf Jules Haime,

Ann. des Set. Nat. 3' ser. t. ix. p. 246 (1848).

The corallum is simple, straight, cuneiform, and non-adherent.

The eollumella is essential, elongate, and fascicular, and has a

free papillary edge. The septa are broad and exsert. The wall

is naked, and there are two kinds of costse : those on the

middle of the broad surfaces of the corallum enlarge towards the

calice, and those on the edges of the corallum near the base are

extended and large. The compressed base is with or without a

conical point.

Distribution.—Fossil. Eocene: Alabama.

—

Recent. Australian

seas ?

This genus was founded to include two species from Alabama

which had been placed by Lea amongst the Turbinolians, and

one of them in the genus Endopacliys by Lonsdale. The forms

are remarkable, and very Placotrochoid in appearance. There is,

however, a lamellar fascicular columella, and the extension of the

costse is almost unique.

IV. Alliance TURBINOLOIDA.
Simple Turbinolidse, free or attached, straight, conico-cylindrical, rarely

cornute. Septa uniting more or less with a styliform columella which

projects. Some forms with pali, with or without a columella.

Genus Turbinolia, Ed. & H.

Subgenus Stylotrochus, E. de From.

Genus Stylocyathus, d'Orb.

Genus Conocyathus, d'Orb.

Genus Bistylta, Teunison Woods.

Genus Trematotrochus, Tennisou Woods.

Genera absorbed:

—

Pleurocyathus, Keferstein, by Stylo-

CYATHUS, d'Orb.; Stylocyathus, Reuss, =Stylocya-
THUS, d'Orb.

Stylotrochus becomes a subgenus.

Grenus Tuebinolia, MM. Milne-Edwards ^ Jules Uaime^ Hist.

Nat. des Gorall. vol. ii. p. 60.

The corallum is simple, free, straight, and conical, rarely curved

or cornute. The calice is circular in outline. The columella is

essential, and projects in the calice like a stylet. The septa are

exsert. The costse are lamellar and project, are straight and

perfect. Intercostal spaces with or without fossettes.

Distribution.—Fossil. Eocene : England, Erance. Oligocene :

Germany.

—

Recent. Caribbean Sea?
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There is a very marked facies in all the species of Tiirhinolia,

which are eighteen in number, eleven having lived on the English

area during the Eocene. There are three species recorded from

the Lower Oligocene of Grermany.

The number of septa is not great, and the species may be

grouped under four heads :—Those with four cycles incomplete
;

those with three cycles ; those with three cycles of septa and the

costsB of a fourth cycle ; and those with the third cycle of septa

incomplete. The columella is a styloid process arising from the

base within, and some septa always unite with it.

The genus is comparatively isolated ; some species of the genus

Sphenotroclius resemble some of the Turhinolicd with stout

costse, but the other distinctions are evident.

There is a genus of M. de Eromenfcel's, which was established

from a single specimen of one species. It only differs from Tur-

hinolia in having a curved cornute corallum and no ''fossettes
"

between the costse. This last character is not invariable in the

genus TurhinoUa. This genus StylotrocJius (Pal. Erang., Zooph.

Cret. pi. viii.) is of Cretaceous age, and I place it as a subgenus.

Sismondi names a species from the Italian Tertiaries.

Grenus Sttlocyatieijs, d'' Orhigny ^ Note mr les Polyp, foss.

p. 5 (1849).

Syn. PleurocyatTius, Kefst. (de Eromentel, Pal. Erang., Zooph.

Terr. Cret. pi. viii.).

The corallum is subturbinate, subpedicellate, curved, and free.

The columella is styliform or comj)ressed. The septa are exsert,

and there are pali before all the cycles except the last. An
epitheca is well developed, and extends more or less to the cali-

cular margin.

Distribution.—Fossil. Cretaceous, Eocene, Oligocene : Europe.

JBleurocyatJius, Kefst., is not generically distinct from the

above. It is straight, free, has costse which are smooth, and a

styloid columella. The only distinction is the presence of the

epitheca in StylocyatJius, d'Orb. E,euss named Pleurocyathus

StylocyatJius^ having been unaware of d'Orbigny's genus (see also

pages 26 and 27 of this Eevision).

There is a great difiiculty in placing the next genus with any

of the alliances of the Turbinolidse ; and it had better come in as

one of the Turbinelian alliance

.

2*
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Genus CoNOOTATHrs, d''OrUgny, 1849.

The corallum is free, conical, trochoid, straight, the costse are

sublamellar, the septa are exsert and strongly echinulate on the

sides. The columella is absent ; and there are pali before the

penultimate cycle of septa.

Distribution.—Fossil. Miocene of Mayence
;
Cainozoic, Aus-

tralia.

—

Becent. South-Australian and New-Zealand seas.

Genus Bisttlia, Tennison Woods, Trans, JPhil. Soe. Adelaide,

S. Australia, 1877-78, p. 114.

Corallum simple, conico-cylindrical, attached. Columella a

double style.

Distribution.—Fossil. Tertiary deposits of Australia.

There is much difficulty in placing the next genus ; and

indeed it would be insuperable were it not for the admirable

drawing of one of the species. The description of the genus

Trematotroclius by Tennison "Woods is very short ; but the light

thrown on it by the illustration is very, but not perfectly,

explanatory.

Mr. Tennison Woods differentiates as follows :

—

Genus TBEMATOTROCnrs, T. Woods, Froc. Boyal Soc. New South

Wales, vol. xii. 1878, p. 59, fig. 2.

" Corallum free ; visceral chambers free. Septa distinct, only

united in the middle. Pali exsert, No endotheca or synap ticula.

Wall perforated."

The figure and the descrip)tion of the species indicate that

the septa are stout, not perforate, and that the perforations are

perfectly symm etrical, and in the intercostal spaces only. The
" pali " are not more than paliform lobes or dentations around

the circular axial space which is bounded by the united inner (not

middle) ends of the septa. The appearance is that of a species

of Turbinolia or ConocyatJius, with the costse not so projecting

as is usual. The intercostal dimples of the Turbinolice of the

Eocene of Bracklesbam do not perforate ; and they are on either

side of a line running down the intercostal spaces ; but the

wall is very thin, and often wears away during fossilization.

The arrangement of the septa in Trematotrochus is, however,

different from that of any species of Turbinolia.
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The form described by Mr. Tennison Woods may then be thus

described generically :

—

Q-enus Trematotrochtts, T. Woods, amended.

Corallum simple, regularly conical, elongated, free. Calice

circular, with a well-developed margin. Columella none. Septa

few, short ; those which are large and equal extend close to the

axial space, and form a tube-like space. A cycle of rudimentary

septa corresponds to costse which are nearly as large as those

of the other septa. Paliform nodules on the primary septa.

Intercostal spaces regularly fenestrated? Neither endotheca

nor synapticula exist.

Distribution.—Fossil. Miocene or Cainozoic : Australia.

V. AUiance TROCHOOYATHOIDA.

Simple Turbinolidae, with wall, costae with or without epitheca. Pali

in one or several crowns, or absent. Columella fasciculate. Shape

variable.

Genus Trochocyathus, Ed. & H.

Subgenus Tropidocyathus, Ed. & H.

Subgenus Thecocyathus, Ed. & H.

Subgenus Blanfordia, Duncan.

Genus Deltocyathus, Ed. & H.

Genus Odontocyathus, Moseley.

Genus Leptocyathus, Ed. & H.

Genus Paracyathus, Ed. & H.

Genus Heterocyathus, Ed. & H.

Genus Caryophyllia, Lmk.

Subgenus Acanthocyathus, Ed. & H.

Genus Stenocyathus, Pourtales.

Genus Ceratotrochus, Ed. & H.

Genera absorbed :

—

Aplocyathus, d'Orb. ;
Stephanocyathus, Seguenza;

Platycyathus, E. de From. ; Bathycyathus, Ed.

& H. ; DuNOCYATHUs, T. Woods ;
Blastocyathus,

Reuss; CoNOTROCHUS, Seguenza; Epitrochus, E. de

From. ;
Pleurocyathus, Moseley, Keferstein, and

E. de Fromentel ; Crispatotrochus, T. Woods.

The genera Tropidocyathus, Ed. & H., Thecocyathus, Ed. & H.,

Blanfordia, Dune, and Acanthocyathus, Ed. & H., become subgenera.

The Trochocyathoid alliance is a large one, and contains genera

which have persisted from the age of the Lias to the present time

;
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otlierg which have endured from the Cretaceous age to the pre-

sent day, and some which flourished during the Eocene and still

exist. Some genera are dwellers in tlie deep sea. Any turbi-

nate-shaped species of the genus TrocTiocyathus and any form of

the genus Ceratotrochus may be taken as the types of the two

great groups of the alliance, the one with and the other without

pali.

Genus Teochocyathtjs, MM. Milne-Edwards Sf Jules Haime,

Ann. des Sci. Nat. 3^ ser. t. ix. p. 300 (1848), amended.

Syn. AplocyatJius, d'Orb.
;
Stephanocyathus, Seguenza

;
Flaty-

cyatJius, E. de Erom.

The corallum is simple, pedunculate or subpedicellate, or

merely shows the trace of a former adhesion. The shape may be

elongate, turbinate, subturbinate, straight, curved, compressed

or not, or more or less discoid and flat. The calice is deep or

widely open. The septa are long and usually some are exsert. The

pali are in two crowns. The columella is formed of trabeculse,

is essential, and may or may not be papillary. The costss may
or may not be well developed, crested, spined, or simply projecting.

Epitheca variable.

Distribution.—Fossil. Lias to Eecent. Fossil forms world-

wide.

—

Becent. "West Indies, South-Australian seas.

The genus is a large one, and should include some subgenera.

Its species have been divided into the following groups by

Milne-Edwards and Jules Haime :

—

Trocliocyatlii striati, with

the wall marked with but slightly projecting costse ; and Trocho-

cyatJii armigeri, with the costse well developed, crested, spined,

or warty. In both of these divisions the shape of the coral is

very variable.

Subgenus Tropidoctathtts, Ed. Sf H.

The corallum is compressed ; the wall is naked, and has a basal

expansion. Pali before all the cycles except the last, and they

form more or less marked chevrons.

Subgenus TnECOCYATHrs, Fd. Sf H.

The epitheca surrounds the wall and reaches the calicula

margin. Corallum with a fixed and broad base, or not fixed.
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Subgenus Blantordia, (genus) Duncan^ Fossil Corals and

Alcyonaria of Sind, Pal. Indica, Sect. xiv. pt. 2, p. 73 (1880).

Corallum cyclolitoid or nummiform in shape, with a flat base.

Calice open, axial space shallow, and columella deep and small.

Septa numerous, close. Pali before all tbe septa except those of

the last order, small ; union of the septa very usual, on both

sides of a long primary. Epitheca pellicular, binding the costsB

to the discoid base.

Distribution.—Fossil. Eocene : Sind, Asia.

This subgenus includes a remarkable form which commences

upon a Nummulite, and the epitheca is very pronounced.

G-enus Deltoctathtts, Milne-Edwards Sf Jules Haime, Hist.

Nat. des Corall. vol. ii. p. 56 (1857).

Corallum simple, discoid or cup-shaped, free, and without trace

of former adhesion ; calice subplane ; columella fasciculate. Pali

well developed, exsert, unequal, before the cycle of septa except

the last, arranged in chevrons or deltas. Septa usually exsert

except the last cycle. Costae exceedingly variable in their deve-

lopment, especially the primaries spined or not.

Distribution.—Fossil. Miocene, Pliocene: Europe, Australia?

—

Becent. Caribbean Sea, N., E., and S. Atlantic, Corean Sea, Pacific.

Grenus Odontocyathtjs, Moseley, Beport on Corals ^ Challenger^

Fccped. p. 148 (1881).

Corallum deep saucer-shaped, with straight sloping sides and

a broad flat base, free, but with a scar of former adhesion.

Columella fasciculate. Pali in three crowns. The broad base is

composed of fused radiating tuberculate spines, which project

like the spokes of a wheel all round the base of the wall.

Distribution.—Becent. West Indies.

Grenus Leptoctathtjs, Milne-Edwards Sf Jules Haime, Hist.

Nat. des Corall. vol. ii. p. 50 (1857).

Syn. Ecmesus, Phil.

Corallum simple, very short, subdiscoid, free, and without trace

of former adhesion. "Wall with simple costae. Calice circular

and excavated in tbe centre. Columella papillary. Septa exsert

;

and there are denticulate pali before all the septa.

Distribution.—Fosstl. Eocene: England, Europe, India?

—

Becent. Caribbean Sea, Azores, Josephine Bank ?
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Grenus Paracyathus, Milne-Edwards ^ Jules Haime, Hist. Nat.

des Gorall. vol, ii. p. 52 (1857).

Corallum simple, subturbinate or variable in shape, fixed with

a broad base ; calice circular or elliptical, open. Columella fas-

ciculate, papillary at the surface, depressed centrally, raised where

its outer papillae are with difficulty distinguished from the pali.

These are num.erous, and before all the cycles of septa except

the last, and the youngest are the largest, often bilobed and pro-

jecting, often granular. Septa close, subequal, not very exsert,

granulated. Costse indistinct or fairly developed. Eudimentary

epitheca rarely present.

Distribution.—Fossil. Eocene : Europe, England. Miocene,

Pliocene : Europe.— Recent. Mediterranean, Indian Ocean,

Pacific, California (Pearl Islands), Caribbean Sea, N. Atlantic,

Josephine Bank.

The genus Platycyathus, E, de From. Pal. Erang., Terr, cret.,

is a discoid Trochocyathus, and is therefore absorbed.

Grenus Heteroctathtjs, Milne-Edwards Sf Jules Uaime, Hist,

Nat. des Corall, vol. ii. p. 51 (1857).

Corallum simple, the base growing more or less entirely over a

small shell upon which it is fixed. Calice as large as the base,

subcircular. Columella feebly developed, and composed of

slender points. Septa very exsert, thick, and unequal, in four

cycles with an incomplete fifth. The septa of the last cycle more

developed than the penultimate septa ; and they diverge slightly

from their neighbours of the higher orders. Pali very slender,

denticulate, before all the septa. Wall with distinct equal costse.

No epitheca.

Distribution.—'Recent. Philippine, Corean, and East-African

seas.

Semper states that there are fossil species (Die natiir. Existenz.

der Thiere, pt. ii. p. 167, 1880).

The figure given by the authors of the genus indicates that a

Sipunculid worm lives in the base of the coral, communicating

with the outside by means of small openings. Some forms grow

upon dead (7mY^mm-shells which are occupied by a Sipunculid.

Genus Caryophtllia, Lamarch., Syst. Anim. sans Verteh.

1801, p. 370, amended.

Corallum simple, with a broad or narrow adherent base, or
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bluntly or sharply pointed at the non-adherent base
;

shape

variable, low and broad, cornute, compressed or not, cuneiform,

turbinate, subturbinate, elongate, often enlarging near the calico.

Calice circular or elliptical, deep or moderately deep. Septa

variable in the number of cycles. Pali well developed in one

crown. Columella fascicular, twisted, often ending in blunt

processes. Costse distinct or not, crested or spined rarely.

Epitheca pellicular or absent or dense. Endotheca very rarely

exists.

Distribution.—Fossil. Cretaceous : England, Europe, Southern

India. Eocene : Europe and Asia. Miocene, Pliocene : Europe.

—

Recent. Littoral and deep sea, very general.

The essential generic attributes are the simple corallum, fasci-

cular trabeculate columella, and a single crown of pali . Groups

of individuals are sometimes found ; but the apparent compound

corallum is produced by the accidental adhesion of ova to the

outside of the corallum of the parent.

Subgenus Acanthoctathtjs. Eorms with spines on the lateral

or larger costse.

The genus BatJiyeyatlius, Ed. &H.,is absorbed in Caryopliyllia.

Blastocyathus, E-euss, is a CaryopJiyllia with accidentally adhe-

rent buds.

Dunoeyatlius, T. Woods, Proc. Linn. Soc. JN'ew South Wales,

vol. ii. 1878, p. 305 :
—

" Corallum simple, parasitic ; base and

side immersed in a calcareous organism. One row of pali."

In the determination of the species it is mentioned that the

edges of the septa are denticulate, or set with irregular lobes and

points. Columella papillary. Diameter 2 millim.

Distribution. Port Jackson.

I think that the description of the solitary specimen of the very

small coral can hardly be of suf&cient value, and that the genus

must be absorbed.

G-enus Stenoctathus, PourtaUs, lllustr. Cat. Mus. Comp. Zool.

Harvard, No. iv. ; Deep-Sea Corals, 1871, p. 9.

Corallum simple, free, very elongated, and of nearly equal

dimensions throughout. A single crown of pali. A columella of

one or more twisted processes. Epitheca absent.

Distribution.—'Recent, Caribbean Sea and Azores.

The genus has some of the features of OncJiotrochus, but
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differs decidedly. The costal tubercles are hollow, and communi-
cate with the visceral cavity. There is some doubt about the

epitheca, some specimens having it according to Lindstrom (see

his elaborate morphological description, op. cit. p. 19.)

G-enus Ceratotrochtjs, MM. Milne-Edwards Sf Jules Saime,

Ann. des Sci. JVat. 3® ser. t. ix. p. 248 (1848), amended.

Syn. Conotrochus, Seguenza
;

EpitrocJius, E. de Fromentel

;

CrispatotrocJius, T. "Woods
;

PleurocyatJius, Moseley ; Xoilo-

trochus, Woods.

The corallum is simple, subpedicellate, and free in the adult

state, cornute, long or short, compressed or not ; calice circular

or elliptical. Septa large and usually exsert, or not appearing

above the calicular margin. Columella fasciculate. The costae

are distinct to the base, and are ornamented or spined or plain,

or are hidden and are not ornamented. Epitheca present or

absent.

Distribution.—Fossil. Eocene, Miocene, Pliocene : Europe.

—

Recent, widely distributed.

This genus is a Smilotrochoid with a columella fasciculate in

character ; and it would resemble many Trochocyatlii were their

pali removed.

ConotroeJius, Seguenza, is merged into Ceratotrochus by general

consent.

The genus EpitrocTius, E. de From., Pal. Erang., Zooph. Cret.,

diagnosed to receive a single specimen of one species, appears to

be a young Ceratotrochus, and should lapse.

CrispatotrocTius, T. Woods, is probably a Ceratotrochus.

Koilotrochus, T. Woods, Proc. Linn. Soc. New South Wales,

vol. ii. p. 313 (1878) :—Corallum simple, free, without trace of

adherence ; no epitheca. Costse distinct, simple, prominent.

Columella rudimentary, confined to a few papillary projections at

the base of the deep and wide calicular fossa. Septa four, slightly

exsert.

The calicular fossa is deep and wide.

Locality not given by Eev. T. Woods ; but as he refers a form

called Smilotrochus vacuus, T. Woods, to this genus, probably it

is a fossil form. Australian Tertiary.

It appears that this is an aberrant type of Ceratotrochus.

Moseley gives the generic name Fleurocyathus to a form from
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Banda Island, East Indies, 60 fms., whicli he allies with Bun-
cania. The species was described from one specimen only*,

whicb, however, is well preserved. The following is the generic

diagnosis :
—

" Corallum conical, attached by its side
;
entirely

covered by a thin, plicated, coloured, bark-like epitheca, which

rises higher than the margin of the calicle. Wall of the calicle

very thin, except near the margin, where a zone of stereoplasma

is developed, soldering together the onter regions of the septa

where they arise from the wall. The lower part of the calicle

devoid of stereoplasma or other filling. The columella composed

of several flattened pillars."

In the description of the species we learn that the epitheca, in

its upper region, is thrown into a series of longitudinal costal

folds, which are equally developed and only very slightly promi-

nent. The rounded edges of the primary and secondary septa can

just be seen above the level of the margin of the calicle. The

wall is very thin. The columella is formed of four flattened ^^il-

lars, fused together below, but free at their tips, and it projects

in the fossa. Height of specimen 8 millim.

Stereoplasma is a name given by Lindstrom to a substance

which connects septa (environing their free edges in some Palaeo-

zoic corals), stretches across interseptal loculi irregularly, and

sometimes fills up the lower part of the inside of the corallum,

constituting a solid mass there. It is to be distinguished from the

true endotheca. Its presence as thin, solid, membrane-looking

layers is excessively variable in the same species, and it is only

of classificatory importance when it fills up the bases of corallites

or accumulates near the wall in the interseptal loculi, to diminish

the calibre of the coral within, and to add to the strength and

thickness of the walls.

The presence of an epitheca is not of generic value ; and the

longitudinal folds mentioned in the description of the species

above are in the position of costse.

The adhesion by one side is remarkable, and is often the case in

Guynia, but it is not generic.

Keferstein and E. de Eromentel have both utilized this generic

name.

The generic characters of the form are the conical and pedun-

* Eeport on Corals, Deep-Sea Madreporaria, 'Challenger,' Zool. vol. ii.

p. 159 (1881). The provisional title to this beautiful volume does not give the

name of the author, H. N. Moseley, F.E.S.^
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culate shape, tlie barely exsert numerous septa without pali, and
the essential fasciculate columella. It is not separable from Cono-

troclius
; and one of the species of this genus, now merged into

Ceratotrochus, has in some of its individuals stereoplasma joining

the septa near the margin, and a bark-like epitheca. The reasons

for joining ConotrocJius and Ceratotrochus are evident ; and I

place Moseley's interesting form, so beautifully figured by him,

in Ceratotrochus, Ed. & H.

VI. AUiance DISCOCYATHOIDA.

Simple Turbinolidse, discoid in shape, not increasing much in height

with growth. Free or not. With or without pah in one crown. Colu-

mella variable ; epitheca also.

Genus Discocyathus, Ed. & H.

Genus Brachytrochus, Duncan.

Genus Sabinotrochus, Duncan.

Genus Stephanotrochus, Moseley.

Genus Discotrochus, Ed. & H.

Genus Cyclocyathus, Ed. & H.

Genus Brachycyathus, Ed.&H.
Genus Anthemiphyllia, Pourtales.

Genus Fungiacyathus, Sar^.

Genera absorbed :

—

Paterocyathus, Duch. & Mich. ; Brachy-
TROCHUS, Reuss.

Whilst admitting the necessity of recognizing discoid species

of the genus Trochocyathus, there are still several genera which

can hardly come within that genus or its alliance, and which con-

tain discoid, low, cup-shaped forms, with and without pali in one

row.

The genera Discocyathus, Cyclocyathus, Discotrochus, Brachy-

cyathus, Brachytrochus, Sahinotrochus, and Stephanotrochus form

an alliance, the Discocyathoid ; and their very common facies is

not interfered with by the fact that one genus has no columella

and another a lamellar one, three others having them essential

and fasciculate.

Genus Discoctathtts, MM. Milne-Edwards Sf Jules Kavmey

Ann. des Sci. Nat. 3^ ser. t. ix. p. 296 (1848).

The corallum is simple, free, and discoid, with a flat horizontal

wall covered with a concentrically folded epitheca. The septa
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are broad and exsert ; the pali are in one crown ; and the columella

is essential and lamellar.

Distribution.—Fossil. Inferior Oolite : England and France.

In 1865 Eeuss found a small broad-based coral in the Oligo-

cene sands of Nieder Kaufungen, for which he proposed a new

genus, BracJiytrochus (" Zur Fauna des Deutschen Oberoligocans,"

Sitzungsb. der math.-naturwiss. Classe der kais. Akad. der

Wiss. Wien, 1865, p. 619). The specimens were not of mature

forms, and were very small ; so that BracJiytrochus Speyeri,^euss,

is a doubtful species, and the genus must lapse. I have utilized

the name, however, as follows :

—

Genus Brachtteochus, Duncan (non Eeuss), Proc. Zool. Soc.

Lond. 1876, p. 436.

The columella is short and shallow, cup-shaped, with a rounded

free base. The calice is circular in outline, widely open and deep

centrally. The septa are close, moderately exsert, and papillose

near the axial space, and slightly dentated on the free margin.

There is no columella. The costse, profusely granular, are mode-

rately developed, and are not seen on the centre of the base. The

base is usually deformed and perforated, as it is the home of an

annelid.

Distribution.—Becent. Graspar Straits, 12 fms.

The papillary endings to some of the septa in this genus

simulate pali, and the costse are not very prominent structures.

Genua Sabinoteochus, Duncan, Madrep. of Deep Sea, Trans.

Zool. Soc. vol. viii. pt. v. p. 320, pi. xli. figs. 6-9 (1871).

Corallum simple, flatly turbinate, adherent by a delicate pe-

duncle. Calice open, circular, fossa shallow, margin festooned

by the projecting septa. Columella formed by growths from the

septal ends. Septa exsert, granular ; tertiaries usually unite with

the secondaries close to the columella. Costse unequal, extending

mostly to the peduncle, more numerous than the septa.

Distribution.—Recent. Atlantic, 994 fms.

Genus Stephanoteochijs, Moseley, Beport on Corals,

' Challenger ' Expedition, p. 151 (1881).

Corallum dense and compact in substance, cup-shaped or

saucer-shaped, with a trace of early attachment, usually with
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well-developed costse, bearing a succession of small spines with

widely open capacious fossa. Septa usually extremely exsert, the

exsert quinaries, or quaternaries where these are not present,

lying next to the primaries, higher than the tertiaries, or equal to

them. Columella short, or little prominent.

Distribution.—Recent. South Atlantic, Azores, Sydney.

This well-marked genus has very decided spines on the costse

in some species, and it has shallow forms and moderately tall ones.

It is allied to the two genera Brachytrochus and Sabinotrochus,

but is distinct.

Genus Discoteochus, MM. Milne-Edicards Sf Jules Haime,

Ann. des. Sci. Nat. 3^ ser. t. ix. p. 251 (1848).

The corallum is simple, free, discoid. The calice is subplane

;

and the columella is fascicular and papillary. The septa are

slightly exsert beyond the calice. The wall is horizontal and

costulated.

Distribution.—Fossil. Eocene of Alabama
; Miocene of Turin.

Grenus Cyclocyathfs, MM. Milne-Edwards Sf Jules Raime,

Brit. Foss. Corals, p. xiv, 1850 {Pal. Soc. Lond.).

The corallum is simple, free, adherent when young, with a

horizontal wall and very thin epitheca. The septa are subcrenu-

late, and tlie pali are large and before the penultimate cycle. The
columella is fasciculate and j^apillary.

Distribution.—Fossil. Grault : England.

Genus Beachtcyathus, MM. Milne-Edwards Sf Jules Haime,

Ann. des Sci. Nat. 3' ser. t. ix. p. 295 (1848).

The corallum is simple, very short, subpedicellate, and free.

The septa are exsert and narrow ; and the pali, in one crown, are

large, broad, and entire. Calice circular and subplane. Colu-

mella fasciculate, and of cylindrical processes, papillary. Costse

indistinct.

Distribution.—Fossil. Neocomiau : Hautes Alpes.

The West-Indian Miocene form is not of the genus.

Grenus Anthemiphtllia, Pourtales, reconsidered, ' BlaTce ' Corals,

1878-79, p. 112.

Corallum flat or low, free or pedicellate. Columella spongy

and coarse, flat above, and fasciculate. Spines of septa trans-
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versely flattened. "Wall dense. Epitheca well developed, con-

cealing the costse up to the calicular margin.

Distribution.—'Recent. West-Indian Seas.

The late M. de Pourtales placed this genus near Discotrochus.

The remarkable genus Fungiacyathus of G. O. Sars comes in

here, in spite of its Fungoid appearance.

Genus Fungiacyathus, Sars, Bemarhahle Forms of Animal Life

from the Great Deeps off the Norwegian Coast : Christiania,

1872, p. 58, pi. 5.

Corallum simple, free, without trace of former adhesion. Base

discoid, nearly circular in outline, tbin, nearly horizontal. The

septa rise from the base, forming a convex calice, and there is a

wide and deep central cavity bounded by the inner ends of the

septa. Septa numerous, thin, brittle, often wavy at the free edge,

more or less vertical, arched above, tallest externally, lowest near

the central depression, converging from the calicular edge inwards,

not anastomosing ; in six systems, with 6 to 8 orders in each

system. Columella formed by septal ends, small. There are no

pali. Edge of basal margin with dentations, each one corre-

sponding to a septum. Costse small, radiating from the centre of

the imperforate base. There is no epitheca. In the soft parts,

which are of brilliant vermilion colour in the species, numerous

small tentacles surround the mouth near the inner edge of the

septa.

Distribution.—'Recent. Lofoten Islands, 300 fms.

The species of this genus resembles a Stephanophyllia or

Bathyactis in shape, but the septa do not anastomose. There is

only a basal wall, and there do not appear to be endotheca or

synapticula. The genus is evidently one of the Turbinolidse, or

simple corals without endotheca.

VII. AlHance HAPLOPHYLLOIDA.

Small simple Turbinolidse, with irregular or more or less quadrate septal

arrangement. With or without stereoplasma.

Genus Gdynia, Duncan.

Genus Duncania, Pourtales.

Genus Haplophyllia, Pourtales.

These are three genera of corals which belong to the fauna of

the recent deep sea, and which have given much trouble to the

classificatory zoologist. They present some af&nities with the
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indefinite group of Palaeozoic corals called the Eugosa, and espe-

cially with the Cyathaxonidse. Writing in 1850, MM. Milne-

Edwards and Jules Haime (see also Hist. Nat. des Corall. vol. iii.

p. 329) state that the little group of Cyathaxonidse recalls the

family Turbinolidse of the Aporose Madreporaria. The Cyathax-

onidse have, however, a septal fossula and a styliform columella.

The genus Polycoelia, King, = Calophyllum, is also simulated. It

is a Permian group. Nevertheless there are many points about

the genera Guynia, Duncania, and HaplopJiyllia which ally them

to the Aporose Madreporaria, amongst which they are here in-

cluded as an Alliance.

Grenus Gutnia, Duncan, Madreporaria of Deep Sea, Trans. Zool.

Soc. vol. viii. pt. 5, p. 335 (1873), amended.

The corallum is simple, attached, long and narrow. The wall

is thick and solid, and has a delicate epitheca and flat cOstse. The

septa are well developed, unequal, and extend from base to calice.

There are four systems of septa ; one septum may be longer and

larger than the others. The columella is essential, and may be

attached to the larger septa. Grrowth-rings occur. Occasionally

the hexameral arrangement of septa occurs, or it may happen in

the same corallum with the quadrate.

Distributio7i.—Recent. Mediterranean and West-Indian seas.

Grenus Duncania, FourtaUs, Zool. Results of Hasslar Eccped.

1874, p. M*.
Corallum attached, cylindrical, covered with a thick wrinkled

epitheca, rising over the border of the calicle. Interseptal cham-

bers filling up solidly from the bottom
;
septa showing no defi-

nite systems ;
pali sometimes present ; a multiple-pillared

columella.

Distribution.—Recent. West-Indian seas.

The septa are 18, 20, 21 in number, and the tentacles are about

25 to 30 in number. The length of the species is 20-25 millim.,

diameter 10-11 millim.

Genus Haplophyllia, Rourtales, Bull. Mus. Comp. Zool. No. 7,

and Illustr. Cat. Harvard Coll. No. 4 ; Deep-Sea Corals, p. 51.

Corallum simple, fixed by a broad base covered with a thick

epithelium. Columella styliform, strong, very thick at the base.

* Lindstrom, o^. cit. p. 13.
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Interseptal chambers deep, uninterrupted by dissepiments or

tabulae, but filling up solid at tbe bottom.

In the description of the species, Pourtales notices that the

columella is formed of two smooth conical processes, and that thej

tend to fill up the coral. There are eight large septa uniting with

the columella, and eight smaller reach it at a lower level, and

there is a further cycle. 16 tentacles. Height of specimen

1*5 centim., diameter 1*2 centim.

Distribution.—Florida sea, 324 fms.

The next genus to be considered is unique, and its species are

usually stated to have each septum divided into three parts. I

cannot agree to this view, and believe that the septa are in sets

of three. It forms a group.

Genus Dasmia, MM. Mihie-Edwards Sf Jules Haime^ Ann. des

Sci. Nat. 3^ ser. t. ix. p. 329, pi. 7. fig. 8 (1848), amended.

The corallum is simple, free, subturbinate, pedicellate. The
costss are very broad and separated by deep grooves. Septa in

groups of three, with projecting granular ornamentation, Each

costa corresponds to three septa.

Distribution.—Fossil. Neocomian : Europe. Eocene : England

and Europe.

Dasmia is represented in the Neocomian of France, and De
Eromentel figures Dasmia Neocomiensis from Saint-Dizier (Haute

Marne). The appearance of the calice is as if there were 12

groups of 3 septa and a septum betw^een each group (' Polyp, de

I'etage Neocomien,' pi. 1. figs. 1 & 2, Paris 1857).

The type of the genus is Dasmia Sowerbyiy Ed. & H., from the

London Clay.

2. Subfam. Turbinolidce gemmantes.

In the genus CoenocyatTius, Ed. & H., gemmation occurs froin

the living parent and from the buds arising from it also. The
budding is not like that of the subgenus BlastotrocJius, or like

that which may be seen in Caryophyllia,^'hQve the ova have acci-

dentally settled upon the parent, for each bud in the species

under consideration communicates by its base, or has communi-

cated with the visceral cavity of its parent through the wall. A
bush-shaped corallum or colony results ; and in the instance of

the genus Ccenocyatlius it attains a considerable size and grows

symmetrically.

LINN. JOTJEN.—ZOOLOGY, YOL. XYIII. 3
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Grenus CcEifOCTATHrs, MM. Milne-JEdwards ^ Jules Haime,

Ann. des Sci. Nat. 3' ser. t. ix. p. 299 (1848).

Colony busli-sliaped, more or less ramified ; corallites long,

conico-cylindrical ; calices circular, deep. Columella small, and

consists of a few twisted processes. Pali in one crown. Wall

thick and smooth, or granular or costulate.

Distribution.—Fossil. Oligocene, Miocene, Pliocene : Europe.

—

Mecent. Mediterranean.

Grenus GEMMrLATEOCHiJS, Duncan, Madrep. of Deep Sea^ Trans.

Zool. Sac. vol. X. pt. 5, p. 243 (1878), amended.

Colony small and bush-shaped. Parent conico-cylindrical, with

a broad adherent base. Calice deep ; columella rudimentary.

Septa stout, not reaching far inwards. Costas hidden by a well-

develoj^ed epitheca. Buds ascend in growth, and join others by

their epitheca.

Distrihution.—'Recent. I^orthern shores of the Mediterranean,

littoral.

3. Subfam. Turl}inolidv(B rcgtantes.

The corallites of the colony grow from an expansion of the

basal structures of the parent or assemblage. There is no endo-

theca, and the septa are plain.

The forms thus differentiated represent the Astrangiacese o£

MM. Milne-Edwards and Jules Haime of their group AstrseacesD.

Genus Polycyathus, Duncan, Droc. Zool. Soc, 1876, p. 433,

amended.

Colony of close or rather distant corallites, cylindro-conical in

shape. Calicular margin wavy or angular. Septa irregular,

exsert. Pali before the secondaries and tertiaries larger than the

ends of the small septa, bilobed or not. Columella deeply seated,

small, papillary or spinulose. Costee subequal, granular. Epi-

theca well developed.

Distrihution.—Recent. South Atlantic, St. Helena.

Subgenus Agelecyathus, (genus) Duncan., Froc. Zool. Soc.

1876, p. 434.

There is no epitheca. The costse are well developed. The
colony incrusts, or the stoloniferous expansions are large.

Distribution.—Recent. St. Helena and Persian Gulf.

This subgenus is taken from the genus Agelecyatlms^ nobis.
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CHAPTEE II.

The family Oculinidse restricted to its definite limits. The discoreries of
Milne-Edwards and J. Haime, Verrill, and H. IST. Moseley. The necessary aboli-

tion of the StylasteridjB as a group of Zoantharia Scleroderma ta. The soft

parts of typical Oculinidae. Alliances of the family. Descriptions of genera.
The family Pocilloporidse. The necessity for its foundation.

The genera Pocillopora and Seriafojpora.

Family OOULINID^, Ed. # H. (pars).

The next group of the Madreporaria Aporosa to be con-

sidered is one which has been greatly extended by Verrill* and

restricted by Milne-Edwards and Jules Haime f, 'md which

requires great modification in consequence of the discoveries of

Prof. H. N. Moseley, E.E.S.+

The Oculinacea of Yerrill cover much more ground than tlie

Oculinidse of Milne-Edwards and Jules Haime, and the family

of the Oculinidse now to be established is very restricted, the

Hydrocorallinse of Moseley having been of course removed.

Vei rill considers his Oculinacea a suborder; but the group as

now restricted can only be of family importance.

Verrill § includes seven families in a suborder—the Oculinacea,

some of which can hardly remain thus associated owing to recent

advances in morphology. He gives some most valuable informa-

tion regarding the soft parts of the corals, and very aptly places

the genus FociUo^ora, generally classified with the Tabulata, in

his suborder. He also associates the genus StylopJiora with the

suborder.

Milne-Edwards and Jules Haime
||
described a group of genera

which they formed into a family, the Oculinidae, and it contained

three subgroups, one of which now belongs to the Hydroco-

rallinse, Moseley, and it omitted some of the groups included

subsequently by Verrill.

In the suborder Oculinacea of Verrill the polyps, when
expanded, rise above the calice, and may be long and exsert, the

* 'Notes on Radiata,' 1868-71, p. 612.

t Hist. Nat. des CoraU. vol. ii. p. 102 (1857).

\
' Challenger ' Eeport, 1880, and Quart. Journ. Micr. Sci. no, 88, p. 391

(1883).

§ ' Notes on Eadiata,' 1868, p. 512.

II
Hist. Nat. des Corall. vol. ii. p. 102 (1857), and previously in * Comptes

Rendus,' 1849

3*



86 PEOF. P. MAETiif Duncan's reyision op the

mouth protruding. The tentacles are from 10 to 48 and some-

times more in number, elongated, the tips usually, if not always,

swollen or capitate, their surface being covered with small wart-

like clusters of urticating cells {op. cit. p. 512). This structure

of the tentacles is much relied upon by Yerrill.

For a good representation of a Caryophyllia, which would be

included by Verrill, drawn from nature by Peach, see ' Monog.

Brit. Poss. Corals,' 2nd ser.. Pal. Soc. Lend., 1866, Duncan,

plate ii. figs. 9-20. The swollen ends of the tentacles are

shown, but they are not persistent characters in the genus.

It is clear that the Oculinidae {Stylasfers omitted) of Milne-

Edwards and Jules Haime are closely allied to the family Turbi-

nolidse, and, although I cannot associate them in one family, they

are neighbours. The family (not suborder) which should now
be admitted, must exclude the Stylasteridse, the Stylinidge,

Astrangidse, and Caryophyllidse, which w^ere included by Yerrill

in his suborder, and should include the Oculinidae proper of

Edwards and Haime and some Stylophoridse, Ed. & H.
The examination of a large series of specimens of the Ocu-

linidae of Milne-Edwards and Jules Haime has impressed me
with the general truth of their assertion that the visceral

chambers fill up by a deposit within, and are intruded upon by

the growth of the wall. The growth of the mural structure,

which is difficult to distinguish* from a solid ccenenchyma, is

very characteristic and is often excessive.

II. Family OCULINID^, Milne-Edwards ^ Jules Haime (pars).

Oculinacea, Verrill (pars).

Corallites in colonies in the form of branches, espaliers, irre-

gular ramifications on a thick stem, or massive, or incrusting.

Increase by gemmation, which is usually lateral and often sym-

metrical
;

fissiparity very rare. Interseptal loculi usually open

to the base, but dissepiments or tabulae sometimes occur. In-

ternal space diminishing on account of growth of stereoplasm.

Walls of corallites often increasing in thickness, exogenously,

with age and becoming a solid mass by union with others.

Solid intercalicular or intercorallite ccenenchyma usually present.

Septa entire or not at their free edges, sometimes rudimentary.

Polyps, when expanded, rising above the wall, or long and exsert,

the mouth protruding ; the tentacles 10 to 48 or more, elongated,

tips usually swollen or capitate.
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The very considerable changes in the definition of the family

Oculinidse prevent its being a large one in spite of the additions

made by palaeontologists and those naturalists who have described

the corals of the deep sea.

There are, after revision, 21 genera. Eleven genera disappear

and one becomes a subgenus. A genus is relegated to the

Astraeidse.

The 21 genera are included in 5 Alliances—the Baryhelioida,

the Lophohelioida, the Oculinoida, the Prohelioida, and the

Stylophoroida.

I. Alliance BARYHELIOIDA.

Oculinidae with massive or incrusting colonies. Columella absent and

pali also, or a false columella may be present. Septa variable in arrange-

ment. Ccenenchyma v\'ell developed between the calices.

Genus Baryhelia, Ed. & H.

Genus Neohelia, H. N. Moseley.

Genus Diblasus, Lonsdale.

Genus Baethelta, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 125 (1857).

Colony massive. Calices slightly projecting or not, small.

Septa few, entire, thick and short. Columella and pali absent ; a

large open fossa existing in the axis of the corallites. Ccenen-

chyma moderately developed, smooth or finely granulated. Dis-

sepiments rudimentary,

Distribution,—dossil. Cretaceous : Europe, England.

Genus JSTeoiielia, Moseley^ Report on ' Challenger ' Corals,

p. 176, plate x. figs. 7, 7^^ (1881).

Colony with a very abundant and difi'use ccenenchyma incrust-

ing the stems of Gorgonoids with very short branches only.

Calices with the septa arranged in five systems, which are often

fused together by the ccenenchyma; a deep fossa exists, but

no columella. Gemmation irregularly dichotomous.

Distribution.—Becent. Pacific ; off" Api Island, New Hebrides.

It may be noticed that the surface of the coenenchym^a which

separates the calices is marked by very slightly elevated rounded

ridges, which traverse it irregularly but with a general longi-

tudinal direction, and are continuous at the margins of the

calicles with the short costse. The primary and secondary septa

meet in the fossa.
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G-eniis DiBLASUS, Lonsdale in Dixon's Q-eol. Sussex, 1850, p. 248
;

Duncan, Brit. Foss. Corals, Stipp., Pal. Soc., Part ii. No. 1,

1869, p. 14.

Colony incrusts and is verj irregular in shape. Tlie calices

are wide apart and project ; the columella is formed by the

junction of the larger septa, and is parietal and rudimentary.

The septa are dentated, crowded and granular laterally. Pali

absent. The costae are granular, equal or subequal, and often

extend across the coenenchyma to neighbouring calices.

Gremmation marginal and intercalicinal.

Distribution.—Fossil. Upper Cretaceous : England.

II. Alliance LOPHOHELIOIDA.
Oculinidse with dendroid and bunch-shaped colonies. Corallites often

coalescing
;
gemmation alternate. Septal arrangement irregular. Colu-

mella absent or rudimentary, tubercular, or spongy, or styliform. Tabulae

or dissepiments present or not. Mural structures thickening with age.

Septa entire or subentire, often exsert.

Genus Lophohelia, Ed. & H.

Genus Amphihelta, Ed. & H.

Genus Enallohelia, d'Orb.

Genus Euhelia, Ed. & H.

Genus Acrohelia Ed. & H.

Genus Astrohelia, Ed. & H.

Genus Dendrohelia, Etallon.

Genus Lophohelia, Milne-Fdwards Sf Jules Haime, Cornet. Fend,

de VAcad, des Sci. t. xxix. p. 69 (1849) ; F. Martin Duncan,

Trans. Zool. Soc. Lond. vol. viii. pt. 5, p. 330 (1873).

The colony is dendroid, and its gemmation is subterminal and

irregularly alternate ; the granulated wall is thick and increases

in thickness with age. The calices are very deep ; the septa are

well developed, exsert, entire, and unite more or less at the

bottom of the calicular fossa. Arrangement of septal orders

irregular. Columella absent or false ; costae near the calicular

margin. Dissepiments may exist, and often well-developed

tabulae, which close in the calice inferiorly. Internal cavity not

filling up much with age.

Distribution.—Fossil. Miocene, Pliocene : Europe.

—

Fecent.

Atlantic, N. & S. ; Caribbean Sea ; Mediterranean ; East Indies

;

Philippines.

This genus has given much trouble in its classification, and

some time since I was disposed to place it in the Astraeidae ; but

its proper position appears to be here.
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G-enus Amphihelia, Milne-Edwards Sf Jules Haime, 1849 (pars)

;

P. Martin Duncan, Trans. Zool. Soc. Lond. vol. viii. pt, 5,

p. 326 (1873), amended.

Syn. DiploJielia, Ed. & H.

The colony is busli-shaped, and the gemmation is alternate,

marginal, and often double. The wall, with or without coenen-

chyma, increases in thickness at the lower part of tlie colony,

and often includes formerly free corallites. Corallites free, im-

mersed or coalescent. Columella exists. The septa are entire

or subentire, in six systems ; but there are few cycles. Costal

striae very variable in amount and direction. Ornamentation of

the wall granular or absent. Internal cavities do not fill
;

dissepiments absent,

Distribution.—Fossil. Eocene, Miocene, Pliocene : Europe.

Cainozoic : Australia.

—

Hecent. Atlantic, Mediterranean, Carib-

bean, Australian seas ; Formosa.

This genus absorbs Diplohelia, Milne-Edwards & Jules Haime,

1850.

The genus Mnallhelia, d'Orbigny, 1848, was insufficiently dia-

gnosed as follows :

—
" Ce sent des Oculines, dont des calices

saillants sent lateraux et alternes de chaque cote des branches,

Calices pourvus de cotes en dehors," This description is not

distinctive. MM. Milne-Edwards and Jules Haime added to tbe

description, and slightly altered the name ; and M. de Eromentel

has made some very important additions to the characters of

some species, The presence of paliform lobes on some septa,

and the subentire condition of the septa were asserted by M. de

Eromentel, but they are doubtful points. The existence of hexa-

meral, octameral, and decameral types in the genus is extremely

interesting.

Genus Enallohelia, Milne-Edwards Sf Jules Haime, Hist.

Nat. des Corall. vol. ii. p. 123 (1857), amended.

Colony dendroid or bushy, or low compressed, and branches

uniting
;
gemmation alternate and distichous. Calices small and

shallow, often oblique. Columella styliform, but often small and

even rudimentary. Septa few, slightly exsert, subentire, some

swollen at inner end, arranged in systems of six or eight or ten.

Cost^e visible near the calice
;
wall-ccenenchyma considerably

developed.

Distribution.—Fossil. Oolitic : Europe, England ? Creta-

ceous : Europe.
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Genus Efhelia, Milne-JEdwards Sf Jules Haime, Hist. Nat,

des Corall, vol. ii. p. 124 (1857), amended.

Colony dendroid; gemmation distichous and at right angles

with the margins of the parent calice. Corallites subturbinate.

Septa entire where free. Columella rudimentary. Costse sub-

equal and project near the calice. Surface granular. Often one

bud aborts.

Distribution,—Fossil. Jurassic : Europe.

Genus AcEOHELiA, Milne-Edwards ^ Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 115 (1857).

Colony dendroid. Calices with extremely exsert septa, entire,

lanceolate in shape, and they unite by their inner margins at the

bottom of the calicular fossa. Columella and pali absent. Costae

in the neighbourhood of the calices only. Gemmation regularly

spiral in direction.

Distribution.—Becent. Fiji.

Genus Asteohelta, Milne-Fdwards Sf Jules Haime, Comptes

Bendus de VAcad. des Sci. t. xxix. p. 68 (1849), amended.

Colony sub dendroid, with more or less coalescing branches

or incrusting, Calices unequal, not projecting much, moderately

deep. Columella rudimentary, very small, parietal. No pali.

Septa dentated, Costse extending down but slightly. Gemma-
tion irregular. Coenenchyma granular, thin. Bases of corallites

not increasing much in density during growth.

Distribution.—Fossil. Miocene: Europe, North America.

There is no doubt that the genus DendroJielia of Etallon

('Lethsea Bruntrutana,' p. 358, 1860) is unsatisfactory. Milne-

Edwards and Jules Haime considered the typical species of

Etallon to be a doubtful member of the genus Stylina. The

balance of evidence is in favour of the species Dendrolielia

coalescens, Etall., being one of the Oculinidae. But Etallon is

very much in error when he compares the genus with the modern

Acrohelia, to which it has only a remote family likeness.

Etallon considers the genus DendroJielia to include some

species of IIelicoenia=Stylina ; but it must be remembered that

the species of the genera just noticed are represented by much-

worn or considerably altered specimens.
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G-enus Den"deohelia, Etallon, Letlicea Bruntrutana, 1864,

p. 358, pi. 1. fig. 4.

Colony mammillated or branched, coalescing. Coenencliyma well

developed and compact, especially on the parent stem. Calices

irregularly placed, sometimes in a subspiral manner, costulate

near tlie margin. Stem granular. Columella styliform. Septa

unequal, entire, or non-exsert. Gemmation irregular.

Distribution.—Fossil. Oolite of Europe.

III. Alliance OCULINOIDA.

Oculinidse with arborescent or tufted, alternately, oppositely, or dLchoto-

mously gemmating colonies. Gemmation rarely from one side only.

Septa entire; subentire, or spinulose where free. Pali before one or more

sets of septa. Columella various. Fissiparity very rare.

Genus Oculina, Ed. & H.

Subgenus Agathelia, Reuss.

Genus Cyathohelia, Ed. & H.

Genus Synhelia, Ed. & H.

Genus Trymohelia, Ed. & H.

Genus Sclerohelia, Ed. & H.

Genus Bathelia, H. N. Moseley.

Genus Haplohelia, Reuss.

Genus Octjlina, Milne-Edwards Sf Jules Haime, Oomptes Hend.

de VAcad. des Sci. t. xxix. p. 68 (1849), amended.

Colony arborescent or in tufts. Corallites arranged more or

less distinctly in ascending spiral series, or scattered irregularly,

prominent or sunken, often arising from an incrusting base.

Coenencliyma solid and smooth or finely papillose. Calices cir-

cular, oval, prominent or depressed. The columella either well

developed and papillary at the surface, compact at the base, or

rudimentary. The septa are well developed, entire or slightly

spinulose where free, some exserfc. Pali exist before all the

septa except those of the last cycle. Costse as striations, or

decided projections extending a short distance from the calicular

margin. In rapidly growing forms there is no coenenchyma

independent of the buds. Endotheca may exist.

There are two sections of the genus. In the first, which con-

tains the majority of the recent forms, the growth is by gem-

mation ; and in the second, which contains recent and fossil

forms, there is also fissiparous division.

Distrihution.— Fossil. Eocene: Europe, Asia. Miocene:
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Europe and America.

—

Becent. Indian Ocean, Pacific (?), Florida

aud Caribbean seas, Bermudas.

The Rev. Tennison "Woods founded a new genus, Platylielia,

for Oculinacea with the usual compact dermic tissue and with

pali, but spreading and incrusting instead of growing in a ramose

tuft (Palseont. New Zealand, Corals and Bryozoa, p. 15, 1880).

There is one specimen of a species only, and it is so probable

that further research will relegate the form to the genus Oculina

that it is recorded here but not formally placed. The bases o£

some pali-bearing Oculinacea spread out and incrust before the

upward growth occurs.

Subgenus Agathelia, (genus) Beuss, Beitrdge zur Char, der

Kreid. in den Ostalpen'"' 1854, Denies, der Kais. ATcad. der

Wiss. Wien, p. 82.

Colony covering some space, gibbous and lamellar, with the coral-

lites widely and unsymmetrically scattered. Coenenchyma compact

and granular at the surface and noncostulate. Calicos conical,

projecting, deep. Septa thin, unequal, denticulate, barely exsert.

Columella of very delicate trabeculsD (Stabchen). Pali before

the first two cycles out of the three.

Distribution.—Fossil. Cretaceous : Europe.

Grenus Ctatiiouelia, Mihie-JEdivards 8f Jules Haime, Comptes

Bendus de VAcad. des Sci. t. xxix. p. 08 (1849), amended.

Colony dendroid, like a dichotomous cyme. Corallites free

to a considerable extent except on the side, whence they bud,

subturbinate or subcylindrical. Parent corallites compressed

between the bases of the buds. Calicos elliptical, shallow, com-

pressed laterally. Columella well developed, papillose, elongate

rather. Septa subentire, numerous, exsert. Pali large, distinct,

higher than the columella, in two crowns, the outer in front of

the tertiaries, absent before the last cycle of septa. Costse

visible near the calicular margins only. Surface of the greatly

thickened vs^alls granular. Gremmation opposite.

Distrihution.—Becent. Japanese and Corean seas, Moluccas,

to 825 fms.

Genus Syi^helia, Milne-Edwards Sf Jules Saime, Hist. Nat. des

Gorall. vii. p. 113 (1857), amended.

Colony dendroid, gibbous on the surface. Calicos irregular
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on the stem, more or less spirally placed on the branclilets,

superficial and circular. Columella solid, with a solitary styli-

form tubercle. Septa crenulated and stout ; some of the smaller

septa unite, and before them are pali or paliform lobes. CostaD

well marked, radiating and often uniting with those of other

calices.

Distribution.—Fossil. Cretaceous : Europe, England.

G-enus Tetmohelia, Milne-Edwards Sf Jules Haime, Comptes

Bend, de VAcad. des Sci. t. xxix. p. 68 (1849).

Colony dendroid. Calices arranged in more or less spiral lines,

shallow, and with a low margin. There is no columella. Septa

thick externally, subentire at the free edge. Pali before the

primaries and secondaries, and these last the largest
;
they unite

laterally to form a vertical tube with thick walls, which fills up

below. CostsB equal and in striations, which are directed towards

the base of the colony. Coenenchyma greatly developed, granular.

Distribution.—Fossil. Miocene : Europe. Recent. Pacific.

Genus Scleeohelia, Milne-Edwards Sf Jules Haime, Anti. des

Sci. Nat. 3^ ser. t. xiii. p. 75 (1850) ; P. Martin Duncan,

Froc. Zool. Soc. Lond. 1876, p. 437.

Colony dendroid, branches often coalescing, incrusting often

at first. Calices circular, immersed or slightly prominent on

the stem, or projecting and gemmating, situated irregularly

on the numerous terminal branchlets. Coenenchyma well deve-

loped on the stems, glistening or very minutely granular, marked

but little by costal striae. Columella solid in three or many
lobes, often consolidated together. Septa well developed, sub-

entire, laterally granular, unequal. Pali moderately developed

and j)laced before the secondary septa, often irregular. Dis-

sepiments occur.

Distribution.—Mecent. South Atlantic, St. Helena.

Genus Bathelia, Moseley, Report on ' Challenger ' Corals,

p. 177, pi. viii. figs. 1-6 (1881).

Colony arborescent; calices disposed alternately in nearly

straight rows on either sides of the several branches, with very

prominent margins. Coenenchyma white, compact, and dense,

with its surface covered entirely by curved striae continuous with
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the costse. Calices .deep and widely open, with four cycles of

septa and a single crown of pali. Columella large, composed of

numerous trabeculsD. Gemmation alternate.

Distribution.—Hecent. Off Eio de la Plata, 600 fms.

Grenus Haplohelia, Heuss, "Anth. und JBryoz. des Mainzer Ter-

tidr.,'' Sitzungsl. der Kais. AJcad. der Wiss. Wien, 1865,

p. 202.

Colony branching. Calices on one side o£ the stem. Columella

small, papillary. Septa in three cycles, and papillose pali before

the primaries and secondaries. Costse as long lines of long gra-

nules with intermediate depressions running along the whole
branch.

Distrilution.—Fossil. Miocene : Europe.

IV. Alliance PROHELIOIDA.

Oculinidae with branched espalier-like colonies. Corallites projecting

and twisted. Columella styliform. No pali. Septa entire, CcEnen-
chyma well developed.

Genus Proiielia, E. de Fromentel.

Genus absorbed :

—

Stylangia.

Grenus Peohelia, F. de Fromentel, Introd, d Vetude des Foly^p,

foss. p. 177 (1861).

Syn. Stylangia^ E. de Erom.

Colony branched, espalier-like. Calices projecting, placed in

two parallel series along the sides of each branch, and all are

directed forwards
;
they spring from the posterior part of tlie

branches and twist to the right or left to come to the front.

Columella styliform. Sej)ta entire. Costae rudimentary. CcBnen-

chyma very developed, compact and strongly granulated.

Distribution,—Fossil. Jurassic and Cretaceous : Europe,

This genus absorbs, according to M. de Eromentel, his genus

Stylangia,

V. Alliance STYLOPHOROIDA.

Oculinidae with arborescent, palmate, or incrusting colonies. Septa

few, 10 or 12 or 24, unequal. Columella styliform. Coenenchyma sub-

compact, compact, or cellular, granular. Costae developed, short or absent.

Dissepiments present. Gemmation irregular.
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Genus Stylophora, Ed. & H.

Genus Stylohelia, E. de From.

Genus Madracis, Ed. & H.

The genera Psammohelia, E. de From., and Phyllopora, Tennison

Woods, are absorbed in StylopJiora; Axohelia, Ed. & H., Pentalo-

phora, Kent, Reussia, Duch. et Mich., in Madracis-, Areacis, Ed. &
H., is removed to the Astraeidse.

Genus Sttlophoea, Milne-Edwards Sf Jules Haime, Hist. Nat*

des Corall. vol. ii. p. 133 (1857).

Sjn. Psammohelia, E. de rrom.
;
Phyllopora, T. Woods.

Colony arborescent, or palmate, or incrusting. The calices are

rather deep, and present a styliform columella. The septa are

unequal, six being well developed and six rudimentary. Coeneu-

chyma between the corallites subcompact and granulated, and

often ridged. The costae are rudimentary. Dissepimental endo-

theca present, and the internal cavity often obliterated. Gem-
mation irregular and lateral.

Distrihutionr—Fossil. Eocene : Europe, West Indies, Sind in

Asia. Miocene and Pliocene : Europe. Miocene : Sind in

Asia.

—

Becent. Eed Sea, Indian Ocean, Cape of Good Hope,

Chinese seas, Australian seas ?

Genus Stylohelia, de Fromentel, Introd. a Vetude des Polyp.

Foss. 1858-60, p. 180.

Colony massive or dendroid. Calices very projecting as trun-

cated cones, strongly costulate near the calices, but granular

over the rest of the coenenchyma, which is foliated and more or

less dense. Columella strong and styliform. The larger septa

unite with the columella by means of horizontal trabeculse

regularly placed. Septa in three cycles, the last rudimentary.

Distribution.—Fossil. Oolite : Europe.

Genus Madeacis, Milne-Fdwards Sf Jules Uaime, Hist. Nat.

des Corall. vol. ii. p. 139 (1857), amended.

Syn. Axohelia, Ed. & H.

Colony arborescent or incrusting more or less. Calices small,

shallow, with a sharp styliform, sometimes compressed columella,

and ten or twelve equal, exsert, subentire septa. Gemmation
spiral more or less, or irregular. Coenenchyma nearly compact
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and strongly ecbinulate or cellular, often with an interoalicular

ridge. Costse absent. Internal cayities filling up more or less.

Distribution.—Recent. Madeira, Florida, Caribbean sea, Brazils,

Isle de Bourbon, Indian Ocean, (Adriatic ?).

This genus absorbs Aocohelia, Milne-Edwards & Jules Haime,

1849, whicbwas placed by tbose authors in the Stylasteracese (Hist.

Nat. des Corall. vol. ii. p. 126) ; and as the other Stylasteracese

have been shown by Moseley to be Hydrocorallinae, tbe sub-

family disappears entirely from the Zoantharia Sclerodermata.

Milne-Edwards and Jules Haime introduced tbeir genus

Areacis into the group which associated StylopJiora and Mad-
racis ; but its species must be relegated to the Astrajidse with a

cellular coenenchyma and ill-developed visceral tabulae.

In this arrangement of the Oculinidse the following genera are

absorbed or are not considered, in consequence of u-nsatis£actory

definition or evident synonymy :

—

DiPLOHELiA, Ed. & H. Placohelia, E. de From.

Stylangia, E. de From. Phyllohelia, E. de From.

PsAMMOHELiA, E. de From. Platyhelia, T. Woods.

AxoHELiA, Ed. & H. Pentalophora, Kent.

Phyllopora, T. Woods. Reussia, Duch. et Mich.

Tiaradendron, Quenst.

The genus Aagtlielia, Beuss, becomes a subgenus of Oculina.

The genus Areacis , Ed. & H., is removed to the Astrseidse.

III. Family POCILLOPORID^.

Colonial Aporose Madreporaria witb tabulae, septa small and

rudimentary. Columella well or ill developed. Corallites filling

up with steroplasma. Intercorallite structure ccenenchymal and

solid. Animal witb disk, tentacles, and a single pair of long

mesenterial filaments.

Verrill stated, in his ' Notes on Badiata,' p. 523, that Pocil-

lopora, althongb a tabulate coral, must enter the section in

which he placed the Oculinidse. He satisfied himself of the cor-

rectness of Mr. Bradley's observations that JPocillopora had twelve

tentacles, six being uprigbt and six held horizontally, and that it

was not a Hydroid. The arrangement and form of the tentacles

resemble those of the Perforate coral Forites, but the tissues are

solid.
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Moseley (Quart. Journ. Micr. Sci. Ixxxviii. p. 391, " Notes on

the Structure of Seriatopora,^^ &c.) states that Seriatopora is

Madreporarian. The polyps bear twelve short tentacles with

rounded knobs in two series. The cavities of the polyps are in

communication by means of a canal-system forming a network,

which traverses the entire area at the surface between the polyps.

The polyps of Seriatopora and Pocillopora possess only a single

pair of long mesenterial filaments, and these belong to the central

mesenteries of the lateral chambers. Both of the genera differ

from other Madreporaria in not having their mesenteries arranged

in pairs.

Genus Pocillopora, Lamarck & Verrill.

Genus Seriatopora, Lamarck.

Genus Pocillopora, Lamareh (pars) ; Verrill, Notes on

Badiata, p. 519 (1870).

Colony of clusters of branches, or lobes, or fronds of various

dimensions, which arise from a more or less compact incrusting

base. Branches often with rudimentary branchlets or verrucose.

Corallites crowded terminally, angular, and closely united by their

walls ; on the sides of branches they are more or less separated

by compact coenenchyma which is sharply spinulose or granular.

Calicos small, may be deep or shallow, circular or angular, often

filled, below the surface, by a solid deposit. The corallites are

crossed by tabulae. Septa narrow, often rudimentary, especially

in the crowded calices at the ends of branches, in others longer,

usually twelve in number, six larger than the others. Columella

when present small, solid, little prominent on the upper tabulae.

Tabulae often incomplete in middle . Increase by gemmation.

Fissiparity very rare. Polyps with 12 tentacles, and a single

pair of long mesenterial filaments.

Distribution.—Fossil. Miocene : West Indies.

—

Hecent. Pacific,

Indian Ocean, Eed Sea.

Genus Seriatopora, Lamareh, Hist. Anim. sans Verteb. t. ii.

p. 282 (1816).

Colony arborescent. Coenenchyma compact and abundant,

finely echinulate. Calices placed in ascending series. Septa

rudimentary and barely visible. Columella large, comj)act.
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Internal cavities obliterating almost completely with tlie growth

of the base of the columella and walls. Traces of tabulae.

Distribution.—Becent. E-ed Sea, Indian Ocean, Pacific.

If Seriat&pora is admitted into the Oculinidae with Pocillopora

the question occurs, wbat is to be done with Dendropora, Miche-

lin, Rhahdopora, Milne-Edwards & Jules Haime, and Trachy-

pora. They are associated with Seriatopora by Milne-Edwards

and Jules Haime in a family of Tabulata ; and before I had read

Nicholson's excellent analysis of the genera (Nicholson, ' Tabu-

late Corals,' p. 105, 1879), I agreed with the great Erench zoo-

phytologists, but now I see the necessity of placing those

genera amongst the Eavositidae.

CHAPTEE III.

Family Astr'seidte, definition. The necessity for the union of the old
subfamilies Evismilinje aind Astraiinas. The condition of the upper edge of
the septa not of physiological or subfamily importance. Subfamilies
determined by the method of 'growth. List of the seven subfamilies :

—

I. Subfamily Astk^id^e simplices: the Alliances and Tribes; description of
the Grencra, lists.—II. Subfamily Astr^eid^ reptantes : Alliances, Genera, lists.

—III. Subfamily AsTH^iDiE gemmantes : definition, Alliances, Genera, list. IV.
Subfamily Astr^id^ c^espitos^ : Alliances, Genera.—V. Subfamily Astr^id^
coNFLUENTEs : Alliances, Genera.—VI. Subfamily Astr^id^ agglomerate
rissiPARANTES : Alliances, Genera.—VII. Subfamily Astr^eide agglomerate
GEMMANTES : Alliances, Genera, Lists.

Family ASTR^ID^, Dana (pars), 1846 ; Milne-Edwards ^ Jules Haime, Hist.
Nat. des Corall. vol. ii. p. 142 (1857).

Simple or colonial Aporose Madreporaria, multiplying by

ova, rarely by deciduoiis buds
;
increasing in bulk by gemmation

and by fissiparous division and serial growth. Interseptal loculi

containing dissepimental endotheca, rarely tabulae. Septa smooth

or entire at the free edge, or dentate, ragged or spinulose. Soft

parts closely resembling those of the Turbinolidse : the long serial

calices have several mouths in the limited disk, which is sur-

rounded by tentacles. Tentacles contract and are hidden by the

edge of the disk. A mesentery projects downwards in each

interseptal loculus as far as the upper dessepiment, and sustains

the ovarial organ. Corallites may unite by their walls, or costse,

or exotheca, or a vesicular peritheca may exist, but true inter-

mural solid coenenchyma is rarely seen.

The subfamily Eusmilinse and the subfamily Astrseinae of Dana
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and Edwards and Haime are united, and the whole Astrseidse are

subdivided into seven subfamilies.

Although it is proposed to abolish the classificatory distinction

between the Astraeidse with entire and with dentated or ragged

septal edges, it is necessary to keep in view the method of growth

and increase of the forms. Milne-Edwards and Jules Haime

founded their classification of both of the groups, now united,

upon the principles of their gemmation and growth. Thus the

Eusmilinse, Ed. & H., or the Astrseidas with entire septa, were

classified as Simple, Csespitose, Confluent, and Agglomerate ; and

the Astrseidse with dentate septa, the Lithophylliacese, Ed. &
H., w^ere grouped almost after the same manner into Simple,

CsBspitose, Meandroid, Eissiparous, and to these was added the

agele of the budding Astraeacese. These divisions or " ageles
"

are fairly natural, and it is only rarely that some hard and fast

lines of distinction oppose the truth. Eissiparity is the rule

amongst the caespitose and confluent Eusmilinas, and amongst

the caespitose and meandroid Lithophylliaceae ; but it is accom-

panied by more budding than has been hitherto admitted. More-

over the long serial calices of the confluent and meandroid

forms seem to develop by simple growth from the calicular

ends quite as much as by an indefinite fissiparity. The great

break was between the Caespitose and Meandroid Lithophylliaceae

with dentate and ragged septa. Thus the genera Mussa, Oken,

and Symphyllia, Ed. & H., are very closely allied, and at one

stage they must belong to the Meandroid group ; but the early

life of the Musses is often passed in a caespitose condition of

growth. It is necessary to place these genera, the one at the

close of the Caespitose and the other at the commencement of

the Meandroid group.

In the present classification, the Eusmilinae, Lithophylliaceae,

and Astraeaceae, being absorbed in the family Astraeidae, the

ageles of Milne-Edwards and Jules Haime become subfamilies,

and their sections also. The simple forms of both groups are

united in a subfamily AstrcBidcB simplices. The caespitose genera

of the Lithophylliacae and Eusmilinae become caespitose Astraeidae

;

and the meandroid Lithophylliaceae and the confluent Eusmilinae

become confluent Astraeidae. The Astraeaceae or massive budding

group become Asfrceidce agglomeratce gemmantes.

It is evident that the genera which increase by stoloniferoua

gemmation must form a subfamily, and that the dendroid forms

LINN. JOTJRN.—ZOOLOGY, VOL. XVIII. 4
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with simple gemmation, their close allies, must belong to another.

Hence the three original great groups of Edwards and Haime form

one family, the Astrseidse, and it is divided into seven Subfamilies.

The Subfamilies are divided into Alliances, the genera of which

have their species divided into tribes which are distinguished by

the presence or absence of entire septa.

ly. Family ASTRtEID^.

Subfamily 1. Astrceidce simplices.

2. „ reptantes.

3. „ gemmantes.

4.
,,

ccBspitoscB.

5. ,, confluentes.

6. „ agglomeratedfissiparantes.

7. „ agglomerates gemmantes.

1. Subfamily Astrceidce simplices.

Simple solitary Astrseidse with entire or incised, dentate or

spinulose septal edges. Propagation by ova and rarely by deci-

duous buds. Pali may or may not exist. Endotheca always

present, but variable in amount.

Alliance I. Trochosmilioida.

II. Placosmilioida.

III. LiTHOPHYLLIOIDA.

IV. ASTEROSMILIOIDA.

Group V. Genus Axosmilia.

Each of these Alliances is divided into two tribes, one of which

receives genera with entire septa, and the other contains genera

with dentate septa.

There are six genera which become subgenera, and fifteen genera

are absorbed.

I. Alliance TROCHOSMILIOIDA.

Simple corals with entire or dentated, incised, ragged, or spined septa,

Endotheca. Columella absent or rudimentary. Costse distinct. With or

without epitheca. Pali absent.

Tribe I. With entire septa.

„ II. With dentate, incised, ragged, or spined septa.

1. Genus Trochosmilia, Ed. &H.
Subgenus Epismilia, E. de From.

Subgenus Ccelosmilia, Ed. & H.

Genus Diploctenium, Goldfuss.
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II. Genus Montlivaltia, Lamouroux.

Subgenus Leptomussa, d'Achiardi.

Subgenus Oppelismilia, Duncan.

Subgenus Ceratophyllia, v. Fritsch.

Genus Feddenia, Duncan.

Genera absorbed :

—

Elltpsosmilia, d'Orb. ; Psammosmilia, E. de From.

Genera becoming subgenera :

—

Epismilia, CGelosmilia, Leptomussa, Oppelismilia, and Cera-

tophyllia.

Tribe I.

Genus Teochosmilia, Milne-JEdwards Sf Jules Haime, Compt.

Uend. de VAcad. des Sci. t. xxvii. j). 467 (1848).

Syn. MUpsosmilia, d'Orb.

The eorallum is simple, and either subpedicellate or fixed by a

broad base, compressed or not, often deformed. Calice circular,

elliptical, elongate, or deformed. Columella absent. Septa entire,

numerous, exsert or not, often lobed. Costse distinct. Endo-

theca present. Epitheca absent or rudimentary.

Distribution.—Fossil. Jurassic, Cretaceous : Europe, North
America, Asia. Eocene : Europe, Asia. Miocene : Europe.

D'Orbigny founded the genus Ellipsosmilia, which he described

as TrocJiosmilia with an oval calice and slightly enlarged base.

The septa do not meet at the centre, but leaye a hollow space

there transverse to the columella (Elements Zoologiques, p. 160;

Cours elementaire de Paleontologie &c., 1851
;
genus founded in

1848).

Milne-Edwards and Jules Haime decided not to admit the

genus, and referred the species to other genera, such as TrocJio-

smilia and Montlivaltia. Etallon resuscitated Ellipsosmilia in

* Etudes Paleont. sur le Haut Jura
;

' and M, de Eromentel

pointed out in his ' Introd. a I'Etude des polyps, foss.' the error

into which Etallon had fallen.

There appeared to be some reasons for the establishment of a

genus which should absorb Mlipsosmilia and certain Montlivaltics

which were supposed to have entire septa. But the influence o£

fossilization and of weathering on Montlivaltice^ in wearing down
their denticulate septal edges, does not seem to have entered

the thoughts of any palaeontologists who have described species

of this genus, Mpismilia. It is remarkable that whilst Montli-

valtia has survived to the present day, Epismilia did not enter the

4*
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later Tertiary faunas. I do not consider Upismilia otherwise

than a subgenus.

Subgenus Epismilia, (genus) ^. de Fromentel, Introd. d Vetude

des Fohjp.foss. p. 104 (1861).

Syn. Psammosmilia, E. de From.

Coral]um free or adherent, trochoid or subcylindrical. Septa

large and entire. No columella
;
columellary space elongate. An

epitheca, membraniform and complete, forming transverse ridges.

Endotheca abundant.

Bistrihution.—Fossil. Jurassic: Europe. Cretaceous: India

and Europe. Eocene : Europe.

It is to be noticed that in the typical species, Fpismilia Haimei,

E. de From., the septa are exceedingly numerous ; that the septa

of the 1st, 2od, and 3rd cycles have the upper free edge sharp

and entire, their inner edge being slightly swollen and undulating ;

and that the septa of the other orders have regular dentations

on their inner edge. The species have large individuals as a rule.

The only distinction bet^^een this genus and Trochosmilia, Ed. &
H., 1848, is that this last has the wall covered with costse, and a

rudimentary epitheca in some instances. This last structure is

not mentioDcd in the diagnosis of Milne-Edwards and Jules

Haime, but it is as evident as it is in some Caryophyllise.

As it is of great importance that the genera should be well

defined, it is impossible to retain both of these ; and hence I place

Troc7iosmilia,^d. & H., 1848, as the genus which contains, amongst

others, certain species with a well-developed epitheca, belonging

to a subgenus, Fpismilia.

Fsammosmilia, E. de From. Pal. Fran9., Terr. cret. 1863, differs

from Fpismilia in having a broad base, which is not generic. It

must be absorbed.

The genus Coelosmilia, Milne-Edwards and Jules Haime,

has a considerable number of species with a well-defined facies,

but its alliance with Trochosmilia is exceedingly close. Formerly

I had absorbed Coelosmilia in Trochosmilia, but now I propose to

consider it as a subgenus. The main distinction between the

two types only relates to the amount of endotheca.

Subgenus C(elosmilia, (genus) Milne-Fdwards Sc Jules Saime^

Hist. Nat. des Corall. vol. ii. p. 175 (1857).

The coralium is simple, fixed or pedicellate, subturbinate,
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slightly or not compressed. Columella absent. Septa large and

exsert. Costse straight, simple. Wall naked. Endotheca scanty.

Distribution.^Fossil. Cretaceous: England, Europe. Eocene;

Europe.

Coelosmilia fecunda, Pourtales, from the Florida seas, was

placed by him in the genus Parasmilia (' Corals of the Blake

Expedition,' p. 109).

The genus Brevismilia, Bolsche, was founded on a figure given

by Eoemer of his Lithodendron nanmn. It can hardly stand.

Genus Diploctenium, Goldfuss, Petrefacta GermanicBy t. i. p. 50

(1826) ; Milne-Edwards Sf Jules Haime, Hist. Nat. des

Corall. vol. ii. p. 166 (1857).

Corallum simple, exceedingly compressed, subflabelliform, with

the flanks directed downwards
;
free, pedicellate. Wall naked,

with numerous close subequal costse, which divide and subdivide.

The very long calice has its axes very unequal ; it is narrow and

deep. Columella absent. Septa very numerous, slightly exsert,

nearly equal. Endotheca well developed.

Distribution.—Fossil. Cretaceous : Europe.

Tribe II.

Genus Montliyaltia, Lamouroux, Exp. meth. des genres des

^olyp. p. 79 (1821) ; Milne-Edwards ^ Jules Haime, Hist.

Nat. des Corall. vol. ii. p. 296 (1857).

The corallum is simple, and either fixed by a broad base or free,

and in this last case pedicellate, or with a scar of former adhesion.

Variable in shape, some being turbinate, subturbinate, cylindro-

conical, or discoid. Wall feebly developed, covered with a well-

developed epitheca. Calice circular, subcircular, elliptical, deep

or shallow, or convex in some discoid forms. No columella. Septa

stout and numerous, dentate or spiny, or nodulose or lobed, often

exsert. Endotheca abundant.

Distribution.—Fossil. Trias to Eocene : Europe. Jurassic,

Cretaceous, Eocene, Miocene : Asia. Jurassic : England.

—

Becent, Caribbean Sea.

Montlivaltia discus, Wood (Australia, recent) , is not a species of

the genus. It has clearly synapticula, and is one of the Eungida).

Subgenera ;

—

Leptomussa
;
Oppelismilia

;
Ceratophyllia.
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Subgenus Leptomussa, d'AcMardi, Monogr, der Vicentenischen

Korallen.

(Quoted by A. E. Eeuss, Pal. stud, iiber die alt. Tertiarsch.

der Alpen, II. AbtheiL, Wien, 1869, p. 24.)

Corallum variable in sbape, often cylindro-conical, compressed,

with large costge, which are crested and spined. Epitheca scarcely

developed. Septa double, very numerous and mostly equal.

Endotheca abundant. There is no columella.

Distribution.— Fossil. Eocene : Europe, Asia.

Subgenus Oppelismilia, Duncan, Brit. Foss. Corals^ Supp.

pt. iv. no. 1, p. 39 (1867).

Corallum simple, attached, conical. Calice shallow. Columella

absent. Septa numerous, close and unequal. The epitheca is

well marked, and reaches the calicular margin. Gemmation

occurs within the calice, and the bud has an epitheca.

Distribution.— Fossil. Lias: Ireland. Oolite: England, Europe.

Milaschewitsch has described some of these forms as Montli-

valticB, and considers the gemmation only a rejuvenescence, which

it is not. The coral he describes as Montlivaltia turbata shows

two buds from the calice, and is one of the subgenus.

Subgenus Ceeatophtllia, (genus) K. v. Fritscli, " Foss. Korall.

d. Numm. v. Borneo,''^ Falceontograpliica, Supp. Band iii. 1878.

This is a Montlivaltia with paliform lobes.

Distribution.—Fossil. Eocene : Borneo.

Genus EEnnEisriA, Duncan, Fossil Corals and Alcyonaria of Bind,

Pal. Indica, ser. xiv. pt. 2, p. 36 (1880).

The corallum is simple, free, with an irregularly-shaped base,

which has enclosed a foreign body. Calice usually constricted,

crowded with uniting dentate septa, ending in paliform lobes.

Columella absent. Costse not directed to the sharp end of the

base, but passing straightly and parallel down the sides of the

wall, sometimes keeled. Epitheca, when it exists, variable, and

often in broken mosaic or granular. Endotheca scanty. Granules

of the septa unite here and there, forming false synapticula.

Distribution.—Fossil. Banikot group. Eocene : Sind.

II. Alliance PLACOSMILIOIDA.

Simple corals, with entire or denticulate septa. A lamellar columella.

Endotheca in variable quantity. Epitheca present or absent. Without pali.
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Tribe I. With entire septa.

„ II. With denticulate septa.

I. Genus Placosmilia, Ed. & H.

Genus Lophosmilia, Ed. & H.

Subgenus Plesiosmilia, Milasch.

Genus Pleurosmilia, E. de From.

Genus Peplosmilia, Ed. & H.

Genus Blastosmilia^ Etallon.

II. Genus Spenophylua, Moseley.

Genera absorbed:

—

Phyllosmilia, E. de From. ; Oxysmilia, Duchass.

Trismilia, E. de From., a very interesting form, is placed here pro-

visionally. Lophosmilia becomes a subgenus.

Tribe I.

Genus Placosmilia, Milne-Edwards Sf Jules Haime^ Compt.Bend.

de VAcad. des Sci. t. xxvii. p. 467 (1848), amended.

Syn. Phyllosmilia, E. de Erom.

Corallum simple, free, subpedicellate, compressed. Calice

elliptical, long or short. Columella lamellar. Septa numerous,

slightly exsert or not, entire, granular laterally. Costse well

developed or fine, simple or ramified. Endotheca abundant.

Exotheca variable, membranous, may be absent.

Distrilution.—Fossil. Cretaceous: England, Europe. Eocene:

Europe.

Genus Lophosmilia, Milne-Edwards ^ Jules Uaime, Comj^t.

Bend, de VAcad. des Sci. t. xxvii. p. 467 (1848).

Syn. Oxysmilia, Duchass.

The corallum is simple, fixed, subturbinate, straight or curved.

Calice nearly circular, or slightly oval and elli]3tical ; fossa shal-

low. Columella lamellar, lobed more or less, or entire. Septa

entire, exsert, unequal, granulated on the sides. Costse distinct to

the base. Endotheca scanty. Epitheca absent or rudimentary.

Distribution.—Fossil. Cretaceous : Europe.—'Recent. Carib-

bean Sea.

Subgenus Plesiosmilia, (genus) MilascTieivitsh, Falcdonto-

grapliica, vol. xxi. p. 189 (1876).

Corallum simple, cylindro-conical, with circular accretion-ridges,

free or adherent. Calice circular, or slightly elliptical, deep
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centrally. Columella small, lamellar. Septa numerous, exsert at

the margin, upwardly curved, and sloping to the columella, entire,

granulate, granules in rows parallel with the free edge. Endo-

theca abundant. Epitheca membranous, smooth, covering the

costae here and there, not perfect.

Distrihution,—Fossil. Oolite : ISTattheim, Europe.

This genus is too closely allied to Lophosmilia to stand. It is

clearly an epithecate subgenus.

Genus Pleueosmilia, E. de Fromentel, Bull. Soc. Geol. de

France, 2' ser. t. xiii. p. 853 (1858).

Corallum simple, variable in shape and height, tall or short,

Bubturbinate, conico-cylindrical. Calice circular or elliptical.

Columella lamellar, i^rojecting or not, united to a large septum,

which is more developed than the others. Septa numerous,

entire. Endotheca exists. Epitheca strong, covering the wall.

Distribution.—Fossil. Jurassic : Europe.

The genus Trismilia, E. de Eromentel, Introd. a I'etude &c.

p. 106, is stated to be " tres voisin des Pleurosmilies," but to differ

by having only three primaries develoj^ed, and a columella pyra-

midal and triangular in shape. One species, from the Portland

Oolite of Eranee, is noticed.

At present this genus had better be associated with Fleuro-

smilia.

Genus Peplosmilia, Milne-Fdwards Sf Jules Haime, Brit. Foss.

Corals, Fal. Soc., Introd. 1848, p. xxv.

Corallum simple, adherent by a large base, and is cylindrical.

Calice circular or suboval ; fossa well developed, with a lamellar

columella at the bottom. Septa entire, broad, arched, but very

slightly exsert at the margin, striated, entire. Endotheca abun-

dant. Epitheca strong, membraniform, complete.

Distrihution.—Fossil. Cretaceous : England. Laube places the

genus in the St. Cassian strata of Europe.

Genus Blastosmilia, Ftallon, in F. de Fromentel, Introd. d

Vetude des polyp, foss. p. 107 (1858-1861) {non Duncan),

Corallum simple, elongate, slightly bent at the base, and sub-

cylindrical. Calice round and deep. Columella strong and

compressed. Septa in four cycles, moderately thick and slightly
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exsert. Costse close and siibequal. Endotheca moderately

abundant. Epitheca complete, with accretion-ridges hiding the

costae.

Gemmation from the everted margin of the calice at certain

epochs of growth. Buds become detached and leave a scar.

Distribution.—Fossil. Oolite : Europe.

Tribe II.

Genus Sphenophyllia, 3Ioseley^ Report on Corals ' Challenger '

Expedition, 1879, p. 182, pi. x. fig. 1.

Corallum solitary, free, pedicellate, compressed, with se23ta

finely denticulate at the summits, and numerous wedge-shaped

costsD, which are denticulate, rendering the corallum exceedingly

rough. A scanty epitheca at the base ; no endotheca or exotheca.

A well-developed lamellar columella.

Distrilution.—Recent. Locality unknown.

Moseley places this form amongst the Astrseidse of Dana, in

spite of his not observing endotheca. After much consideration

I agree, but I am not satisfied that some endotheca does not

exist near the columella.

III. Alliance LITHOPHYLLIOIDA.

Simple corals; with entire or dentate, incised or spined septa, endotheca,

and a spongy or trabeculate columella. Wall costulate and naked, or with

an epitheca.

Tribe I. With entire septa.

„ II. With dentate septa.

I. Genus Parasmilia, Ed. & H.

Genus Dasmosmilta, de Pourtales.

Genus Conosmilia, Duncan.

II. Genus Lithophyllia, Ed. 8s H.

Genus Circophyllia, Ed. & H.

Subgenus Leptaxis, Reuss.

Subgenus Antillia, Duncan.

Genera absorbed :

—

CYLicosMiLiA,Ed. & H. ; CasNOSMiLiA, dc Pourtales
;

Anomocora, Studer
;
Cyathophyllia, E. de From.

;

Smilophyllia, E. de From.; Syzygophyllia,

Reuss; Cynarina, Briigg.
;

Scolymia, Ilaime

;

HoMOPHYLLiA, Briigg.

Leptaxis and Antillia become subgenera.
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Amongst the Simple Corals with plain entire septa are some
which have been grouped generically, according to the presence

of abundant endotheca or its comparative absence. This is not a

sufficiently important distinction. Thus the genus Gylicosmilia,

Milne-Edwards and Jules Haime, 1848, really only differs from
JParasmilia of the same authors by its more numerous septa and
well-developed endotheca. The first-named genus is of Eocene
age and the other is Cretaceous.

It is necessary to absorb Cylicosmilia in Farasmilia, and to

alter the generic diagnosis of the latter slightly.

Pourtales originated the genus Coenosmilia^ ' Deep-sea Corals

Hasslar Expedition,' p. 39 (1874), but in the description of the

corals of the ' Blake ' Expedition he withdrew it, and placed the

species in Farasmilia.

Tribe I.

Genus Paeasmilia, Milne-Edwards ^ Jules Haime {Compt. rend.

1848), and Brit. Foss. Corals, Introd., Pal, Soc. Lond. 1849,

p. XXV, amended.

Syn. Coenosmilia, Pourtales
;
Anomocora, Studer

;
Cylicosmilia,

Ed. & H.

The corallutn is simple, fixed, subturbinate, or conico-cylin-

drical. Calice circular in outline. Columella spongy. Septa

entire, exsert, well developed, granular laterally. The wall is

naked and costulate. Endotheca exists.

Distribution.—Fossil. Cretaceous and Eocene : Europe. Cre-

taceous : England.

—

Recent. Caribbean Sea, Philippines.

Pourtales named the species Farasmilia Lymani and F.

variegata, from the Elorida seas ; but in his last work, on the
' Blake ' corals, he considered them very abnormal, and therefore

established the genus Dasmosmilia for them. But he retains

Farasmilia fecunda, Lindstrom (Pourtales, sp.), and notices that

the gemmation is not real, but that the young forms have settled

on a dead one.

Grenus Dasmosmilia, Fourtales, Bull. Mus. Comp. Zool., Report

on Corals dredged hy ' Blahe^ Eccpedition, p. 108, pi. ii. figs.

11 & 12 (1880).

Corallum turbinate, with very thin wall and false pali. Co-

lumella formed by lobes of the septa. Eudimentary epitheca.

Distribution.—Recent. Off Grrenada, in 164 fms.
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The species Dasmosmilia variegata, Pourtales, lias for its synonyms

Parasmilia variegata, Pourt., and BathycyatJius elegans, Studer.

Genus Coin^osmilta, Duncan, Fossil Corals from the Australian

Tertiaries, Ann. ^ Mag. Nat, Hist., Sept. 1865, p. 3, pi. viii.

figs. 3-5. 3 species.

Corallum simple, pedicellate, conical. Calice elliptical. Co-

lumella of one or two twisted laminae, essential. Septa entire,

octameral or liexameral in arrangement, arise at tlie margin be-

tween the costse. Costse broad, oruamented or sharp at the margin,

and broad below. Endotheca sparingly developed. Epitheca

absent or pellicular and ornamented.

Distribution.—Fossil. Australian Tertiaries.

This genus I now place amougst the Trochosmiliaceae instead

of amongst the Madreporaria Eugosa.

Tribe II.

Genus Lithophtllia, Milne-Fdwards ^ Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 290 (1857).

Syn. Scolymia, Haime
;
Cynarina, Brligg.

The corallum is simple and largely fixed, turbinate, subturbi-

nate, cylindro-turbinate, cylindrical, or even prismatic in shape.

The wall has well-developed spined costse. The calice is shallow,

circular or subcircular. The septa are well developed, broad,

numerous, very granulated on the sides, spinulose on the free

edge. Columella well developed, spongy, flat above and a little

sunken ; its trabecules are lamellar and twisted. Epitheca

absent. Endotheca largely developed.

Distribution.—Fossil. Miocene : West Indies and Europe.

—

decent. Caribbean Sea.

Genus Circophtllia, Milne-Fdwards ^ Jules Haime, Compt.

Bend, de VAcad. des Sci. t. xxvii. p. 491 (1848).

The corallum is simple, turbinate, or tall and pedunculated.

The wall has fine, close, simple granular costse and a rudimentary

epitheca. The calice is circular and shallow ; the septa very nume-

rous, broad, exsert, and have the free surface more or less lobed.

The columella is large and papillary. The endothecal dissepi-

ments are numerous.

Distribution.—Fossil. Eocene : Europe, "West Indies.

The genus Leptaxis, Eeuss, appears to be a CircopJiyllia with
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an elongate columella. It is from the Lower Tertiaries and Oli-

gocene of Europe. It requires further study. It merits the

position of a subgenus.

Subgenera :

—

Leptaxis^ Eeuss
;
AntilUa, Duncan.

Subgenus Antillia, Duncan, Quart. Journ. Geol. Soc. 1863,

vol. xix. p. 28.

Syn. Cyathopliyllia, E. de From. ; SmilopJiyllia, E. de Erom.

;

Syzygophyllia, Eeuss ; ILomoj^liyllia, Briigg.

Corallum simple, variable in shape, with more or less dentate

and lobed, or simply dentate or simply lobed septa. A well-

developed columella. Costse variously granulated, tuberculated

or crested. Endotheca developed ; sometimes some exotheca

between the costse. Epitheca strong, folded, and reaching to

various heights.

Distribution.—Fossil, Jurassic : England and Europe. Eocene :

Euro]3e, Asia. Miocene : "West Indies, Asia.

—

Becent. Caribbean

Sea, Indian Ocean, Hed Sea, Japanese seas, N. Australia.

This subgenus has a well-marked facies which separates it from

typical Circopliylliw.

M. de Eromentel mistakes my definition of AntilUa (' Pal.

Eranc, Terr, cret.' tom. viii. livr. 24, p. 293), and gives AntilUa a

lamellar columella. Having established Smilophyllia for Litho-

phylliacese with lamellar columellse, he withdraws it into AntilUa.

This is an error. In no pi ace have I given AntilUa a lamellar colu-

mella ; it has nothing of the kind. The genus SmilopJiyllia must

therefore lapse in the subgenus AntilUa, Duncan*. M. de Ero-

mentel's genus CyatliopJiyllia is the same as AntilUa, y^hich. has the

preference from age. The first-named genus lapses therefore.

SyzygopTiyllia, a genus established by Eeuss, is the same thing

as AntilUa, and must be absorbed. Zittel unfortunately has not

seen the original diagnosis of AntilUa, and has abstracted from

M. de Eromentel's translation.

The free or attached condition of corals having the other

specific or generic characters in common is not sufficient to esta>

blish a distinction. The genus Caryophyllia has free and

adherent species ; and the species Caryophyllia clavus has free,

pedunculate, and broad-based and adherent individuals. Hence

* Zittel, ' Handb. Palseont.' p. 650, mentions Smilophyllia, Fromentel, as a

synonym of AntilUa.
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in dealing with the present group of Simple Corals genera must

not be admitted on the fact of the forms they might include

being fixed, when the other structural details resemble those of

well-known genera whose species are free. Hence Cynarina of

Briiggemann, 1877, is a free LitJiopliylliaj and HomopJiyllia,

Briiggemann, 1877, is a fixed Antillia or a young compound coral

or colony.

IV. Alliance ASTEROSMILIOIDA.

Simple Astraeadae, turbinate, horn-shaped. Calice elliptical or circular.

Wall costulate. One or more rows of pali. Columella variable, elongate,

spongy or lamellary or fasciculate, or none. Endotheca exists.

Tribe I. Septa entire.

,, II. Septa denticulated.

I. Genus Asterosmilia, Duncan.

Genus Stephanosmilia, E. de From.
Genus Cyathosmilia, T. Woods.

II. Genus Pattalophyllia, d'Achiardi.

Tribe I.

G-enus Asteeosmilia, Duncan, FUL Trans. 1867, p. 653.

The corallum is simple, long, cornute more or less. Calice

elliptical or circular. Columella solid, essential, compressed,

lamellar, short. Septa numerous, entire, and exsert. Costae

irregular and often crested. Pali exsert, in several crowns,

before all septa except the last cycle. Endothecal dissepiments

distinct, tolerably numerous, and curved.

Distribution.— Fossih Eocene, Miocene: "West Indies.

—

Becent. Elorida and Atlantic.

This genus w^as placed as TrochocyatTius even after the endo-

thecal dissepiments were discovered by Lonsdale (Quart. Journ.

Geol. Soc. vol. XX. 1864, p. 26). In May 1867 the generic dia-

gnosis was read before the Eoyal Society.

The next genus, StepTianosmilia, E. de Eromentel, is allied to

Asterosmilia, Dune, the generic distinctions being that the first

named has a fasciculate columella and two crowns of pali ; whilst

the other has pali before all the septa except those of the last

cycle, and there are four and often five cycles of septa.

There is a very remarkable manner of founding a genus illus-

trated in the * Pal^ontologie Eran^aise.' A species is named and
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figured years before the letterpress relating to it and the genus

is published. Zoologists have long since decided against any-

such proceeding. The genus dates from the time of reading

in or publication by a Society, or periodical, or book. Another

method is more remarkable, and consists of diagnosing genera

the species of which have not been found.

StephatsTOSmilia, jE. de Fromentel, Fal. Frang., Terr. cret. {non

Beuss), t. viii. Livr. 22, p. 242, 1867 (pi. 26, date 1862, without

letterpress).

Corallum trochoid and pedicellate. "Wall naked. Costae well

developed, nodular. Columella fasciculate. Septa exsert. Pali

well developed, and placed before the septa of the first two cycles.

Endothecal dissepiments rather distant.

Distribution.— Fossil. Grault : Europe. Eocene : Borneo.

M. de Fromentel really published the genus in 1867, having

figured ifc only, five years before. He placed it at first amongst

styliform columellate Trocliosmilice.

Steplianosmilia, Eeuss, is a synonym of TrocliocyatJius.

The following genus is thoroughly Australian in its strangeness.

Genus Cyathosmilia, Tennison Woods, Trans. PUl. Soc. Ade-

laide, S. Australia, 1877-78, viii. p. 113.

Corallum simple, pedicellate. Calice elliptical. Columella

absent. Pali present. Costae exsert. Endotheca plentiful.

Distribution.—Fossil. Australian Tertiary deposits.

Tribe II.

Grenus Pattalophyllia, d'AcMardi, Mem. delta Soc. Italia di

Sci. Nat. Milano, tom. iv. no. 1, 1868, p. 3.

Corallum simple, free, cornute. Pali before the antepenulti-

mate cycle of septa. Columella absent. The septal laminae

finely and regularly denticulated. Endothecal dissepiments not

very abundant.

Distribution.—Fossil. Eocene : Europe.

The figures given by d'Achiardi in vol. ii. no. 4 of the above

work show a coral with a narrow pedicellate end, curving and

swelling to the long elliptical calice. The costae are seen ; and

there is no epitheca. The pali form a crown of lobes within the

septal edges, and there is no columella.
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Group-Genus AXOSMILIA.

Simple corals with entire septa, an essential styliform columella, a well-

developed epitheca and endotheca.

Genus Axosmilia, Ed. & H.

G-enus Axosmilia, Milne-Tldwards ^ Jules Haime, Cornet. Bend,

de VAcad. des Sci. t. xxvii. p. 467 (1848).

The corallum is simple, free in adult age, tall, turbinate or

conical. Calice circular and deep. Columella essential, styli-

form. Septa entire, not exsert, and some unite with the columella.

Epitheca complete and membraniform. Endotheca moderately

developed in the deep interseptal loculi.

Distribution.—Fossil. Oolitic, Jurassic : Europe.

2. Subfamily Astrceidce reptantes.

(The Astrangiacese, Ed. Sf H.)

Colony composed of short corallites which arise by gemmation

from stolons or basal expansions, which may or may not contain

sclerenchyma. Endotheca moderately abundant. Septa both

entire and denticulate, llarely gemmation from the corallite

wall.

The living polypes of a form belonging to this group, Cylicia

rubeola, Quoy & Gaimard, stand up higher than the calices, and

the disk is well rayed, and within the margin are little slender

tentacles surrounding a long mouth witb incised margins (Milne-

Edwards & Jules Haime, Hist. Nat. des Corall. vol. ii. p. 607,

1857-60, from Quoy & Gaimard, Yoy. de 1'Astrolabe, Zooph.).

Verrill states (' Notes on Eadiata,' p. 526) that Astrangia pali-

fera, Yerrill, has subpellucid polyps which rise considerably

above the calices : the tentacles are long, slender, and covered

with white verrucse, with a knob at the end.

The corallites may be close or rather distant ; and in the first

instance the bases often overlap, and the gemmation seems to

have been from the very basal edge. In one group {Coenangia)

the gemmation is partly as in Cladocora, and is from the wall

of the parent corallite, and. the cavities of the bud and parent

communicate.

The small colonies of the Astrceidce reptantes are readily dis-

tinguished from any other forms of the family by their method
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of growth. Eigbt genera were included in the subfamily by Milne-

Edwards & Jules Haime
;
Grosse, de Eromentel, d'Orbigny, Yerrill,

Eeuss, Keferstein, T. Woods, and de Pourtales added others to

the group. Some ofthe genera were established on morphological

data which were not of more than specific classificatory value
;

and they have been absorbed.

The AstrceidcB reptantes correspond to the Turhinolidce reptantes

of the family Turbinolidse ; and they have great affinities with

the Oculinidse. No division can be made between the "Alliances
"

of the subfamily from the morphology of the septal edges ; for

some septa may be smooth and others denticulate in the same

calice in many genera. It is an important consideration, for it

lays the foundation of a doubt regarding the value of the Eusmi-

line and Astrseid groups of Milne-Edwards and J. Haime.

The subfamily AstrceidcB reptantes (Astrangiacese, Ed. & H.)

contained nineteen genera. But after revision eleven genera

and two subgenera remain, which arrange themselves under two

Alliances. Eour genera are removed to other groups.

Alliances.

I. Rhizangioida.

II. ASTRANGIOIDA.

I. Alliance RHIZANGIOIDA.

Astraeidae reptantes with a complete epitheca, with or without pali. Septa

denticulate on the free edge, the primaries sometimes with a subentire

edge.

Genus Cylicia, Ed. & H.

Genus Scolangia, T. Woods.

Genus Cryptangia, Ed. & H.

Genus Rhizangia, Ed. & H.

Genus Bathangia, Keferst.

Grenus Cylicia, Ililne-Edwards Sf Jules Haime, Polyp, foss. des

terr. paleoz. p. 116 (1851) ; Hist. Nat. des Corall. vol. ii. p. 606,

1857-60 (Culicia, Dana, 1846).

Colony spread over surfaces, and composed of close or rather

distant but independent corallites. These are short, subcylindrical,

often oblique, with a large base. Calicos subcircular and rather

deep. Columella papillary and well developed. Septa thin, close,

not exsert, the principal with a subentire margin, the others very
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dentated. Epitheca complete. Endotlieca exists. Gremraatioii

from the base or from a short or long calcareous stolon of the

parent corallite.

Distribution.—Hecent. Cape of Good Hope, Natal, Australian

seas, New-Zealand seas, Singapore.

It is probable that Solenastrcea Prestwichi, Duncan, of the Crag,

is a crowded Cylicia with an abnormal growth of exotheca.

Grenus Scolangia, Tennison Woods, Palceont. New Zealand,

Corah and Bryozoa, p. 18 (1880).

Astrangiacese united by a calcareous stolon which covers the

wall with concentric layers. Corallites inclined. No spiniform

processes on the septa. No columella.

Distribution

.

—Fossil. Tertiary : New Zealand.

In the solitary specimen of the solitary species there does not

appear to be a complete calice in the delineation given. The fossa

was wide. It may be supposed that the stolon mentioned above

means epitheca.

Grenus Ceyptangia, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Corall. yol. ii. p. 609 (1857).

Colony budding by stolons which do not become calcareous.

Corallites quite free amongst themselves, elongate, cylindro-tur-

binate, and with a complete epitheca. Calicos circular or sub-

circular; fossette well marked, deep. Columella papillary and

well developed. Septa thin, dentate, moderately close. Endo-

theca exists. Habit : surrounded by and immersed in Celleporce.

Distribution.— Fossil. Miocene : Europe. Pliocene : England.

The species of this genus are always found immersed in Celle-

porcB ; and this and their corallite shape and dentate septa of all

ages separate it from Cylicia.

Grenus E-hizangia, Milne-Fdwards Sf Jules Saime, Compt. Fend,

de VAcad. des Sci. Nat. t. xxvii. p. 496 (1818).

Colony forming expansions of calcareous basal structures from

which corallites arise. Corallites rather close, short, sometimes

very much so, subcylindrical, largely fixed by the base. Calioes

circular, almost superficial. Columella papillary, the outer part

resembling the inner teeth of the septa. Septa numerous, rarely

exsert, large, thin, subequal, granular, close, minutely denticulate

where free. Epitheca complete. Endotheca exists.

LINN. JOUEN.—ZOOLOGY, YOL. XVIII. 5
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Distribution.—Fossil. Cretaceous, Eocene, Miocene : Europe.

Eocene : Borneo.

Liitken having found a recent species of Cladangia, states

that when it is young it resembles JRhizangia, and that tlie

stability of tbis last genus is lost. But it is necessary to com-

pare adult forms in zoological argument ; and the adults of the

two genera differ materially.

G-enus Bathangia, Keferstein, quoted in Zittel, Sandh. der

FalcBont. 1879.

Corallites sbort, united to a permanent basal enlargement.

Calicos round and very deep ; wall thick, covered witb a granular

folded epitheca. Columella spongy, well developed, filling the

lower part of the corallites. Septa narrow. Pali in one crown.

Distribution.— Fossil. Oligocene : Europe.

It is presumed that endotheca exists. Otherwise the genus

will belong to the Turbinolidce reptantes, nobis.

II. AlUance ASTRANGIOIDA.

Astraeidse reptantes with" a naked and costulate wall.

Genus Astrangia, Ed. & H.

Subgenus Ccenangia, Verrill.

Subgenus Phyllangia, Ed. & H.

Genus Ulangia, Ed. & H.

Genus Stylangia, Reuss.

Genus Colangia, Pourtales.

Genus Cladangia, Ed. & H.

Genus Latusastr^a, d'Orb.

Genera absorbed :—

-

Hoplangia, Gosse
;
Pleuroccenia, d'Orb.

Genera becoming subgenera :

—

Ccenangia and Phyllangia.
Genera removed :

—

PsAMMOPHORA, Placophora, Holangia, and Sty-

langia, E. de From.

Genus Asteai^gia, llilne-Fdwards ^ Jules JSaime, Convpt. Fend,

de VAcad. des Sci. t. xxvii. p. 496 (1848).

Colony incrusting. Corallites short, arising from calcareous

basal expansions, close, more or less turbinate or cylindrical.

Calice circular, deep, and large. Columella papillary, and formed

of a network of trabeculse with additions from the septal ends

;

outer papillse resembling those of the septa, or differing in conse-

quence of a large paliform tooth being on some septa. Septa
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unequal, not exsert, some united, granular at the sides, denticulate,

and often with a paliform tooth. Costse visible on the wall near

the calice especially. Epitheca absent. Dissepiments few and

distant.

Distribution.—Mecent. East Indies, Florida, Central America,

Panama Bay, east and west coasts of IS' orth America, Str. of Magel-

lan.

—

Fossil. Eocene : Europe, Borneo. Miocene : N. America.

There is no doubt that the species formerly classified with

Astrangia, and which are found in the Miocene or later Tertiaries

of the United States (eastern coast) vary in their method of gem-

mation. The corallites may entirely arise from the basal expan-

sion, or some may come from the angles between corallites, and

even from the wall anywhere below the calice. Some of these

buds are accidentally placed, and have no intimate union with the

parent ; but others appear to be true infracalicular gemmations.

Yerriil has formed a subgenus Coenangia for these forms and for

Astrangia DancB of the Virginian fauna.

Subgenus C(enangia, Yerriil^ Notes on Badiata, p. 530 (1869).

Syn. Pleiadia, Dana.

Corallites united together laterally, forming small Astrcea-

like incrusting masses, sometimes rising into lobes in the middle.

Calicles angular and crowded. Septa without distinct paliferous

teeth at base, those of the last cycles curved towards and usually

united to those of preceding cycle. Columella small, scarcely

papillose. Budding between corallites and around or below cali-

cular margin.

Distribution

.

—Recent. Gruaymas ; E. coast N, America as far

north as Long Island Sound.

—

Fossil. Miocene ; Maryland.

Pleiadia, Dana, is not mentioned in YerriU's revision of the

names of the genera used in the great work on Zoophytes, Wilkes

Expedition ; and Dana observes (' Corals and Coral Islauds,' 1872,

p. 68) that it is synonymous with Astrangia.

The genus Fhyllangia of Milne-Edwards and Jules Haime only

differs from Astrangia in having exsert septa, some of which are

not denticulate, others being so, with a smaller and more variable

columella. It is at the most only a subgenus.

Subgenus Phtllangia, (genus) Milne-Fdwards Sf Jules FLaime,

Compt. Bend, de VAcad. des Sci. t. xxvii. p. 497 (1848); Verrill,

Notes on Badiata, p. 531.

S^n. Soplangia, Grosse.

Colony incrusting, forming clusters of moderately large turbi-

5#
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nate corallites, close or rather distant. Corallites rather short.

Calices circular, except where crowded, deep. Columella small or

well developed, trabeculate from the septal ends ; with from one to

three or four pillars rising from the base and uniting and joining

the trabeculae; upper surface ragged or papillose. Septa well

developed, numerous, unequal, some exserfc, entire or minutely

denticulated, granular, with or without paliform lobe. Costse

usually well developed. Epitheca wanting. Endotheca mode-

rate. Basal expansion spreading, calcareous.

Distribution.—Becent. West Indies, Panama, Elorida, British

Channel P Malacca, "W. coast of North and Central America.

—

Fossil. Eocene, Miocene : Europe.

Mr. S. 0. Bidley has shown that PJiyllangia, like Coenangia^

Verrill, may sometimes bud from the wall of the parent corallite.

I beheve that Hoplangia, Grosse, Actin. Brit. p. 338 (1860), is

synonymous with JPhyllangia.

G-enus ULANaiA, Milne-Edwards Sf Jules Haime^ Hist. Nat. des

Corall. vol. ii. p. 617 (1857) ; corrected in accord with Verrill^

Notes on Madiata, p. 533 (1868).

Colony scattered, basal expansion not developing scleren-

chyma. Corallites distant, very low and broad, with a well-

developed papillary columella and very numerous septa, the

higher orders of which are very denticulate, and the others exsert

and partly plain. Costse near the calice, and an epitheca near

the base. Endotheca exists.

Distribution.—Becent. Panama and Philippines.

Grenus Stylangia, Beuss, Bal. Stud, uber die alt. Tert.^Denhsch.

der Kais. Akad. der Wiss. Wien, 1874, p. 11.

Colony incrusting. Corallites short, united by basal expan-

sions. Calice circular, moderately deep. Columella styliform.

Septa unequal, not exsert. Costae visible on the wall. Epitheca

and endotheca exist.

Distribution.—Fossil. Eocene : Europe.

Genus Colangia, Pourtales, Illust. Cat. Mus. Comp. Zool.

Harvard, No. iv. 1871, Deep-Sea Corals, p. 31.

Corallum immersed in an expanded basal epithecal membrane,

forming several successive storeys following the growth of the
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coral. Primary and secondary septa entire and exsert ; those of

the liiglier orders denticulate and not exsert. Well-developed

pali in front of the tertiaries. Columella lamellar or papillose,

and not much developed.

Distribution.—Hecent. Florida seas and off Havana.

Grenus Cladaj^gia, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 618 (1857).

The colony arises from a common basal expansion. Corallites

with septa having lobed margins. Columella parietal. An exo-

theca extends from corallite to corallite, giving the appearance of

a vertical series of folia.

Distribution.—Fossil. Miocene : France.—'Recent. India {Lut-

hen).

There are two genera of this subfamily which are exceedingly

unsatisfactory owing to the paucity of species and the very in-

different specimens. They are Latusastrc^a, d'Orb., and Dleuro-

coenia, d'Orb. Milne-Edwards and Jules Haime unite these

genera.

Now Latusastrcea has a species from the Oolite of Kattheim,

and the specimen figured by Becker and Milasehewitsch, ' Palse-

ontographica,' vol. xxi. plate 40. fig. 1, shows sufficient structure

to prove that the genus under which it should be arranged is not

Dleuroccenia, On the other hand, this last-named genus is not

sufficiently defined.

Genus Latusaste-Sa, d'Orb. Note sur des Tolyjp. foss. p. 7

(1849). (Amended after Becker and Milasehewitsch, ' Palse-

ontographica,' vol. xxi. p. 166.)

Colony in disk-like or crateriform masses, thin and spreading.

Base covered with a stout concentrically-folded epitheca. Coral-

lites close, inclined in one direction, low. Calices with a pro-

jecting lip, otherwise circular. Columella absent. Septa very

irregular in size and distribution. A long columellary septum

reaching two thirds of the distance from one side of the calice to

the other. Costse as delicate striations down the wall. Gremma-

tion close to the bases of the corallites from the common basal

structure.

Distribution.—Fossil. Jurassic: Europe. Cretaceous: Europe?

The genus Fleurocoenia is therefore abolished, and is probably

synonymous with the above.
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3. Subfamily Astrcsidce gemmantes.

(Subgroup StylinacecB independentes, Ed. & H., and

Subfamily Cladocoracece, Ed. & H., combined.)

AstrsDidse increasing by gemmation from the wall below the

calicular margin. Buds free more or less by their sides. Septa

dentate or entire. Endotheca dissepimental.

The subfamily unites the former Eusmilinse, which were grouped

with the Stylinae, with the Cladocoracese of the Astrseidse. Eive

tolerably well-marked Alliances may be mentioned, and there are

some genera which cannot be placed in Alliances.

Eourteen genera are retained and one lapses. The Alliances

are the Cladocoroida, Goniocoroida, Dendrosmilioida^ Stylosmi-

lioida, I^alceastrceoida, and a solitary genus.

I. AUiauce CLADOCOROIDA.

Cladocoracese or Astrseidse gemmantes bush-, or branch-shaped, or fas-

ciculate, with a papillary columella and pali. Endotheca present.

Genus Cladocora, Ed. & H.

Genus Pleurocora, Ed. & H.

The genus Anomocora, Studer, placed by that author in the Clado-

coracese, is, according to E. Pourtales, a Parasmilia with buds on a dead

parent. This may be the case, but the genus is described by Studer,

Obersicht der Steinkorallen &c. Gazelle Reise, Monatsber. Berlin, 18/7,

p. 641, pi. 9.

Genus Cladocoea, Milne-Edioards Sf Jules Haime^ Hist. S'at.

des Corall. vol. ii. p. 588 (1857).

Colony bush-shaped or branched or fasciculate. Corallites

variable in length, erect, often flexuous, cylindrical, and free

laterally. Calices circular and shallow. Columella well deve-

loped. Septa exsert, subequal, rounded, and finely dentated and

granulated laterally. Pali exist before all the cycles except

the last. Wall compact, moderately thick. Costse simple,

granular, or finely echinulate, straight. An incomplete epi-

theca, which often gives rise to horizontal collarettes, may extend

from one corallite to another. Endotheca scanty. Gemmation
lateral and often in pairs from the same height on the stem.

Distribution.—Fossil. Jurassic, Cretaceous, Miocene, Pliocene:

Europe. Cainozoic : Australia.

—

Recent. West Indies, Medi-

terranean, Madeira.
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Genus Pleueocoea, Milne-Edwards Sf Jules Haime^ Hist. JSfat,

des Corall vol. ii. p. 601 (1857).

Colony snbdendroid, espalier-like, or massive. Corallites

cylindrical, short, united to the stems, whence they bud for a

distance, free at their summits for a variable extent. Calices

circular and shallow. Columella papillary, and there are pali

before all the septa except those of the last cycle. Septa hardly

exsert^ subequal, thin, close, denticulate, and granular. The wall

is compact, very thick, and the costse are distinct along the whole

height, and are close, separated by deepish grooves, straight near

the calice and more or less vermiculate elsewhere. Gemmation

lateral. Endotheca exists. Epitheca absent.

Distribution.—dossil. Cretaceous : Europe.

II. Alliance GONIOCOROIDA.

Astrseidse gemmantes with a dendroid or fasciculate form. Columella

rudimentary, granular costse. No epitheca. Endotheca exists.

Genus Goniocora, Ed. & H.

Genus Rhabdocora, E. de From.

Genus Goniocoea, Milne-JEdwards Sf Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 604 (1857).

The colony is dendroid. Parent corallites tall, cylindrical.

Offshoots by gemmation free laterally, and forming different

angles with the parent according to the species. Calices circular

and columella rudimentary. Septa not numerous, spinulose.

The wall is naked and has granular costsD, straight and distinct

over the whole surface.

Distribution.—Fossil. Trias, Lias : Europe. O elite : Europe

and England.

Genus Ehabdocoea, F. de Fromentelj Fal. Frang.^ Terr. cret.

p. 432 (1872).

Colony dendroid, in close bush-shapes. Corallites free to a

variable extent and generally well costulated. The calice is

circular and shallow. There is neither columella nor pali. Septa

dentated.

Distribution.—Fossil. Cretaceous ; Europe.
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III. Alliance DENDROSMILIOIDA.

Astrseidse gemmantes with small subdiendroid forms. The corallites

short. Columella spongy or parietal. Septa entire. Endotheca present.

Genus PouRTALosMiLiA, Duncau.

Genus Dendrosmilia, Ed. & H.

Grenus Potjrtalosmilia, Duncan.

Sjn. JBlastosmiUa, Duncan (a name preoccupied), Madrepo-

raria of the Deep Sea, Trans. Zool. Soc. vol. x. pt. 5, 1878, p. 244.

Colony formed hj repeated gemmations from the wall of the

parent corallite, and occasionally" from the walls of buds. Coral-

lites conico -cylindrical, long, bent, except the straight parent,

and parallel with this last. Calices circular, deep. Columella

rudimentary, or as trabeculse from the septal ends. Septa

entire, thin, slightly exsert ; they project but slightly into the

calice, except the primaries and secondaries. Costae rudimentary

and only exist near the calices, "Wall thin, with a granular

epitheca closely attached. Dissepiments wide apart.

Distrilution.—Becen t. Mediterranean.

It must be noticed that the parent corallite survives with

the buds and does not die, as in Anomocora and Coenosmilia.

G-enus Dendrosmilia, Milne-Edwards ^ Jules Haime, Compt.

Hend. de VAcad. des Sci. t. xxvii. p. 468 (1848).

Colony small, subdendroid, increasing by lateral and alternate

gemmation. Corallites subturbinate, short, free by their sides.

Calices suboval. Columella spongy, well developed. Septa entire,

thin, close, very unequal and granulated on their sides. CostaB

broad, simple, and granular. Endotheca present. No epitheca.

Distribution.—Fossil. Cretaceous and Eocene : Europe.

IV. AlHance STYLOSMILIOIDA.

Astrseidse gemmantes with fasciculate, tufted, dendroid forms. The septa

entire or dentated. The columella stout, styliform, or papillary.

Genus Stylosmilia, Ed. & H.

Genus Stylocora, Reuss.

Genus Stylocora, E. de From.^ 1872.

Genus Placophyllia, d'Orb.

Genus Donacosmilia, E. de From.

Genus Stylosmilia, Milne-Edwards Sf Jules Uaime^ Hist.

Nat. des Corall. vol. ii. p. 220 (1857).

Colony in tufts which are fasciculate. Gremmation lateral.
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Corallites cylindrical, close, long, flexuous, and coalescent in

places, free elsewhere. Calices circular. Columella well deve-

loped, stjliform and projecting. Septa entire, few, slightly exsert,

joining the columella by means of horizontal spiniform projec-

tions. Epitheca present or not. Endotheca simple and scarce.

Distribution.—Fossil. Oolite, Cretaceous : Europe.

G-enus Sttlocora, Heuss, Zittel, Palceontol. p. 256.

Colony subdendroid. Corallites cylindrical, short, free at the

sides. Calices circular. Columella styliform. Septa denti-

culate, unequal ; tbe primaries tbe largest, exsert and granulate

laterally. The inner ends of the larger septa witb a paliform

lobe in contact with the columella.

Distribution.—Fossil. Cretaceous and Miocene : Europe.

It is a misfortune that M. de Eromentel should have chosen

the name Sttlocora for a genus with a papillary columella. I

have not been able to find Stylocora, E^euss, and do not there-

fore know the date of its diagnosis and publication.

Genus Stylocora, F. de Fromentel, Fal. Frang., Terr. cret.

p. 430 (1872).

Colony dendroid, with slender branches, free to a great extent.

Calice circular. Columella well develoj)ed and papillary. Pali

absent. CostsD well pronounced. Septa dentate, well developed

and close.

Distribution.—Fossil. Cretaceous : Europe.

Genus Placophtllia, d^Orbigny, Note sur les Folyp.foss.

p. 8 (1849).

Colony fasciculate or astrseiform, increasing by sub-basilar

or lateral gemmation. Corallites nearly entirely enveloped in a

strong folded epitheca, and often united together without the

presence of costse or exotheca. The columella is strong and

styliform. Septa well developed. Endotheca abundant.

Distribution.—Fossil. Oolite : Europe.

The next genus is a very doubtful one, the specimens being in

a very miserable condition, and I place it here provisionally.

Genus Donacosmilia, F, de Fromentel, Introd. d Vetude des

Folyp.foss. p. 146 (1858-61).

Colony fasciculate, reaching to a considerable height. Wall
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covered with a complete epitheca, forming strong circular ridges,

wanting here and there; Calicos round. No columella (?).

Septa broad, slightly exsert, uniting at the axis. Eudotheca well

developed. Gemmation lateral, and buds pass up parallel with

the parent.

Distribution.—Fossil. Oolite : Europe, England ?

V. Alliance PAL^ASTR^OIDA.

Astrseidse which increase by gemmation from the wall of the parent,

and also from the calice. Septal number irregular. Costae occasionally

remarkably developed.

Genus Heterophyllia, M'Coy.

Genus Battersbyia, Ed. & H.

Genus Heterophyllia, M^Coy, amended in Fhil. Trans. Boyal

Soc. 1867, p. 648.

Colony of long and slender corallites, free. Gemmation
around the calicular margin. Septa either irregular in number

and arrangement, or are only six in number and regularly

placed. Costse well developed, may be tubercular, spined, and

flexuous. "Wall thick. Eudotheca dissepimental. Epitheca

absent. Columella absent or produced by junction of the

septa.

Distribution.—Fossil. Carboniferous limestone : United King-

dom.

Genus Battersbtia, Fd. ^ H., amended in FJiil. Trans. Boyal

Soc. 1867, p. 648.

Colony fasciculate. Corallites tall, distant, or close and

crowded, free, except when arising from a parent, very variable

in dimensions in the same colony, or else subequal. Calices and

corallites, on section, circular in outline. Columella abseut or

produced by union of septa. Septa very unequal in size and

number, from 6, 12, to 52 in number. Eudotheca vesicular and

abundant. Gemmation from the walls of corallites, and the

buds have five septa or more ; also by budding from the inter-

septal spaces of those buds, of gemmules which develop six septa.

There is no epitheca. Corallites without coenenchyma around

them, but often surrounded by Stromatoj>ora.

Distribution.—Fossil. Devonian : England.
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Solitary genus.

Genus Hexasmilia, JE. de Fromentel, Pal. Frang.^ Terr. cret.

p. 423 (1871).

Colony fasciculate in close tufts. Corallites free to a great

extent, but usually close and polygonal in outline. There are

only six septa, which start from the angles of the walls, and one

more developed than the others reaches the centre of the calice.

Epitheca strong, folded, and reaching to the summit of the

colony.

Bistrilution.—Fossil. Cretaceous : Europe.

The genus Isocora, Etallon, is insufficiently determined, and

should lapse.

In 1867 a division of the AstrsDidse was suggested in order to

receive the two Palaeozoic genera Seteropliyllia, M'Coy, and

Battershyia, Ed. & H.* I now place this division as an Alliance

in those Astrseidse which bud between the calicular margin and

the base.

4. Subfamily Astrceidce ecBspitosce.

{Fuj^Jiylliacecs ccespitosae, Ed. & H. (pars), and Astrceacece

ccespitoscB, Ed. & H., combined.)

AstrsDidae in which the corallites are isolated in all their

terminal portions, being free at their sides, springing from a

common parent, increasing by fissiparity, separation occurring

rapidly or serial growth persisting. Septa entire or dentate,

spined or lobed. Endotheca abundant. Colonies in csespitose

tufts, often more or less foliaceous. Gemmation rare, but it

exists more frequently than has been thought hitherto.

The insufficient morphological distinction between the Sections

LithophyIliacees cespiteuses and the Fuphylliacees cespiteuses of

Milne-Edwards and Jules Haime, Hist. Nat. des Corall. vol. ii.

pp. 288 & 184, has been intensified by the fact that there is

not a very great difference between the soft structures of the

groups. The first section belongs to the Astrseinse, Ed. & H.,

with spined and dentated free septal edges, and the last to the

Eusmilinse, with smooth septal edges. These conditions of the

septal edge, as already noticed, cannot be of physiological import-

ance, and they are found combined in the calices of species of

other groups of the corals. Again, the Csespitose Euphylliaceae,

* P. Martin Duncan, Phil. Trans. Eoy. Soc. 1867, pp. 643, 651.
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tlie second of the sections mentioned above, run into the Euphyl-

liacees confluentes ; and this want of definition is observable in

the Astrseinss caespitosae and confluentes.

It does not seem possible to separate such genera as Musmilia,

Aplosmilia, and EupJiyllia from Dasyphyllia, TrachypTiyllia^ and

Mussa, and their subfamily relationship is evident. The genus

FlocopJiyJlia, Eeuss, is an Eusmiline Mussa in habit of growth.

In both of the sections the corallites spring from a small base

or parent, either by budding or by fissiparity. They then increase

by fissiparous division. The divided parts grow upwards, become

separate, and do not unite at the sides. Sometimes this fissiparous

division does not take place until the calicehas become very long,

and even gyrose, so that a kind of serial growth occurs before

separation, and it may persist in some parts of the colony, or uni-

versally. One part of a fissiparous calice may grow faster than

the other, and the calicular centres of the new corallites become

evident sooner or later in all conditions, except in the long serial

gyroid calices seen in Ewpliyllia for instance.

Seventeen genera have been noticed, but thirteen only remain

after revision. Two become subgenera.

Alliances.

I. Calamophyllioida.
II. Thecosmilioida.

III. MUSSAOIDA.

I. Alhance CALAMOPHYLLIOIDA.

Csespitose Astrseidae in colonies, the corallites of which speedily become

separate, except at their lower and originally attached part. Calices more

or less circular, very rarely forming short series.

Tribe I. With entire septa.

„ IL "With dentated and spined septa.

Tribe I.

Genus Eusmilia, Ed. & H.

Subgenus Caulastr^a, Dana.

Genus Aplosmilia, d'Orbign)^

Genus Solenosmilia, Duncan.

Tribe II.

Genus Dasyphyllia, Ed. & H.

Genus Calamophyllia, Ed. & H.
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Genus Pleurophyllia, E. de From.

Genus Dendrocora, Duncan.

Genus Dactylosmilia, d'Orb.

Genus Hymenophyllia, Ed. & H.

Genus Rhabdophyllia, Ed. & H.

Genera absorbed :

—

Aplophyllia, d'Orb. 5 Caulastr^a becomes a sub-

genus.

Tribe I.

Genus ErsMiLiA, Milne-Edwards ^ Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 186 (1857 ; founded 1848) ; amended.

The colony is csespitose in shape, and the branches are dichoto-

mous or trichotomous. The base increases but slightly with age,

and the subcylindrical corallites increase in height, multiply fis-

siparously, and speedily become separate. The calices are large,

somewhat irregular in outline owing to fission, but are generally

elliptical. The columella is composed of a lax, broad tissue, and

is at the bottom of a deep fossa. The septa are entire at their

upper edge, are well developed, thin, narrow, and slightly gra-

nular. The costse are subcrestiform near the calices, and may
become more or less indistinct towards the base. The endo-

theca is moderately developed, and there is a pellicular epitheca,

which does not pass far up the colony.

Distrihution.—Fossil. Antillian Pliocene.

—

Becent. Caribbean

Sea.

Eusmilia alticostata, Ed. & Hi, has the costse distinct at the base.

Subgenus Caijlaste^a, Dana, Zoophytes, Wilkes's Explor. Exited.

p. 196 (1846).

Colony csespitose, with the stems straight or twisted, sub-

cylindrical. Calices subcircular, deep. Septa unequal, exsert,

subentire, rather numerous. The outer surface of the stems

striated or denticulate.

Distribution,—Becent. Pacific, West Indies ?

The three species included in Caulastrcea, Dana, form a very

natural subgenus of Eusmilia.

Genus Aplosmilia, d'Orhigny, Note sur les Polyp, foss. p. 6

(1849), and Milne-Edwards ^ Jules Saime, Hist. Nat. des

Corall. vol. ii. p. 189; amended.

The colony is csespitose, and the branches are dichotomous or
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trichotomous. The base increases but slightly with age, and the

corallites grow high, subcylindrical, and increase by fissiparity,

separating soon. The calices are large and do not form series.

The columella is lamellary. The septa are large, thin, and entire.

The costse are crestiform, and are visible to the base. There is an

endotheca, but the epitheca is absent.

Distribution,—Fossil. Oolite of Europe.

Grenus Solenosmtlta, Duncan, Madreporaria of Deep Sea, Trans.

Zool. Soc. vol. viii. pt. 5, p. 327 (1871).

The colony is bush-shaped, and the corallites, which rarely

unite, are cylindrical and bifurcate. Budding occurs, and after-

wards fission of the terminal calices : their fossae and columellae

are in common. The tissue between these calices is costulate, and

that over the rest of tlie corallum granular and without epitheca.

The calices increase by fissiparity, and occasionally form short

series. Columella formed of laminae and of the paliform ends of

septa, and is deeply situate. Septa variable in number ;
many

reacb the columella and have paliform lobes. Dissepiments

common. Wall often thick.

Distribution.—Becent. N.E. and S. Atlantic, Caribbean Sea,

South Indian Ocean, Philippines, Japan. To 1098 fms.

Tribe II.

Grenus T)A.^xvuY-LhiK, Milne-Edwards^ Jules Haime, Qompt. Bend,

de VAcad. des Sci. t. xxvii. p. 432 (1848) ; Ann. des Sci. Nat.

3^ ser. t. X. pi. 8. fig. 5 (1849).

The colony is fasciculate, and resembles a more or less hemi-

spherical, dichotomous cyme in shape. Tbe corallites grow

upwards, divide fissiparously, and become free to a considerable

extent rapidly. The calices are circular, suboval, or deformed,

moderately deep, and there is a spongy columella. The septa are

exsert and dentate, the inner teeth being larger than the outer

ones. The endotheca is well developed. The wall is echinulate

and costulate, and gives rise to circular expansions. The epi-

theca is rudimentary.

Distribution.—Fossil. Tertiary of Sind and Miocene of Europe.

—Becent. East Indies, Malacca.

Grenus Calamophtllia, Milne-Edwards ^ Jules Saime, Hist,

Nat. des Corall. vol. ii. p. 342 (1857).

The colony is fasciculate, and the corallites are long and



FAMILIES AND GENERA OF THE MADEEPOEAEIA. 79

dicliotomous, free soon or almost entirely so. The calices have

an irregular margin, and are more or less circular or subcircular,

and they are shallow. The columella is rudimentary, or absent.

The septa are numerous, and nearly equidentate. The endo-

thecal dissepiments are oblique and well developed. The wall is

naked, or may have a rudimentary epitheca, and is covered with

equal or subequal granular costse. Circular expansions of the

wall occur at different heights, and may or may not unite with

those of other corallites.

Distribution.—Fossil. Trias: Europe. Jurassic: England and

Europe. Secondary : Europe. Tertiary : Europe, Sind, Aus-

tralia ?

Gi-enus Pletjrophtllia, E. de Fromentel, Introd. a Vetude des

polyp, foss. p. 140 (1858-60).

Colony with small diehotomous or trichotomous branches.

Corallites cylindrical, multiplying fissiparously. Calices with the

septa arranged on the heptameral type, one of the seven large

Bepta being the most developed, and reaches the axis vt^ithout

diminishing in thickness, and replaces a columella. The wall is

covered with a thick epitheca, swollen in bourrelets here and

there.

Distribution.—Fossil. Portland Oolite : Europe.

Genus Dendeocoba, Duncan, Deep-Sea and Littoral Corals,

Proc. Zool. Soc. 1876, p. 438.

Colony bushy, branching from all parts, frequently in one plane.

Branches different in length, slender. Calices terminal, round,

shallow or elongate when undergoing fissiparity. Columella lax

and trabecular. Septa denticulate, wdth pali before those of the

third cycle. Costae distinct, broader than the septa of the calicular

margin, and are sharply granular over the all. Wall thick.

Endotheca tolerably abundant. Epitheca absent. In some

branches the fissiparity is repeated to form short series.

Distribution

.

—Becent. Atlantic, West coast of Africa.

Genus Dacttlosmilia, d'Orbigny^Note sur les Folyp.foss.

p. 6 (1849).

The colony is dendroid, and has diehotomous corallites. The

columella is spongy and well developed. The septa are dentate

and in three or four cycles, and there are pali before all, with the
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exception of the last. The walls are naked, and have distinct

granular costae along their whole length.

Distribution.—Fossil. Cretaceous : Europe.

Grenus Hymenophtllia, Milne-Edwards ^ Jules Blaime, Hist.

Nat. des Corall. vol. ii. p. 368 (1857).

Colony in the form of a fasciculate tuft. Corallites free at

their sides, and environed by a complete epitheca, which is

attached to the extremity of the cost-sB at a little distance from

the wall, giving an appearance of a double wall. Calices broad,

more or less deformed. Columella rudimentary or none. Septa

in irregular cycles, with a paliform lobe. Endotheca very deve-

loped.

Distribution.—Fossil. Cretaceous : Europe.

Genus E-habdophtllia, Milne-Ddiuards ^ Jules Saime, Hist.

Nat. des Corall. vol. ii. p. 348 (1857), amended.

Colony in the shape of a dendroid tuft; the corallites long and

cylindrical in shape, bifurcating fissiparously and at different

angles. The calices have rather irregular shapes, and the colu-

mella is spongy and well developed. The septa are dentate and

granular. The costse are continued over tlie wall to the base, and

are distinct and granular, may be restricted to the neighbour-

hood of the calice, or some are very distinct low down. The

endotheca is developed, and there is no e23itheca.

Distribution.—Fossil. Trias, Cretaceous : Europe. Jurassic

:

England and Europe. Eocene : Europe and Asia.

This genus absorbs Aplophyllia, d'Orbigny, 1849, which, being

less well known, had better not receive the usual priority.

II. AUiance THECOSMILIOIDA.

Astrseidae more or less csespitose, sometimes submassive. Corallites

united to some extent, increasing by fissiparity, speedily separating, showing

short series rarely; gemmation may occur.

Genus Thecosmilia, Ed. & H.

Subgenus Cladophyllia, Ed. & H.

The genus Cladophyllia becomes a subgenus, and Coenotheca, Quen-

stedt, is abolished.

Some of the genera now about to be considered are verj diffi-

cult to classify, especially Thecosmilia, Ed. & H. The young
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of most Thecosmilians were simple forms resemblmg MontUvaltice,

and growth proceeded for some time without increase, or the

reverse happened. The increase was clearly not invariably by

fissiparity of the parent ; subdivision and upward growth from

more than two centres may be noticed ; and the method is

indistinguishable from the results of gemmation. As growth

proceeded the calice either remained unaltered, or fissiparity, or

even something like serial growth, developed.

The result in these last two instances was to produce calices

as varied in shape as in Mussa and SympJiyllla.

Mr. Tomes, F.G.S., has introduced the genus Cliorisastrcea, E.

de Promentel, to absorb the Thecosmilics which grow at first by

budding and then by fissiparity. In his essay on the Lower-Oolite

Madreporaria (Quart. Journ. Greol. Soc. vol. xxxviii. p. 428, 1882),

the diagnosis of Cliorisastrcea is not introduced. A figure is given

of CJiorisastraea gregaria on plate xviii. figs. 1-3, the Thecosmilia

gregaria of Ed. & H., and M' Coy's Montlivaltia gregaria.

The figure, however, does not represent the characteristic groove

or deep space between the walls of adjoining calices, which is the

special generic character of CJio?HsastrcBa according to the founder

of the genus, M. de Eromentel. Chorisastrcea will be considered

in its proper place.

Genus Thecosmilia, Milne-Edwards and Jules Haime^ Hist, Nat,

des Corall. vol. ii. p. 354 (1857).

This colony is usually csespitose, but sometimes becomes sub-

massive, expanding at the top in consequence of the more or

less complete union of a certain number of corallites together.

Usually the corallites tend to isolate rapidly by and after fissi-

parity, and their base develops but little with age. The cali-

cular margins are irregular. The columella is rudimentary or

none. The septa are strong, more or less exsert, regularly den-

tate above and granular laterally. The endotheca is well deve-

loped, and the epitheca is stout and strongly folded and reaches

close to the calices. Growth by fissiparity and rapid isolation,

or by gemmation and subsequent fissiparity.

Distribution.— Fossil. Trias, Jurassic, Cretaceous, Tertiary

:

Europe. Jurassic : England.

Subgenus Cladophyllia, (genus) Milne-JEdwards Jules Uaime,

Hist. Nat. des Corall. vol. ii. p. 363 (1857).

Colony in the form of csespitose tufts. Corallites elongate,

linn. JOUEN. ZOOLOGY, TOL. XVIII. 6
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cylindroid, covered witli a well-developed complete epitheca. The

calices are circular in outline and rather deep. Septa not nume-

rous. The columella is rudimentary or absent. Endotheca not

abundant.

Distribution.— Fossil. Trias, Jurassic: Europe. Jurassic:

England.

This was formerly a genus, but it is clearly only a division of

that called Thecosmilia.

The genus Coenotlieca^ Quenst,, is ill defined, and relates, in all

probability, to peduncles of Thecosmilioida.

III. AUiance MUSSAOIDA.

Csespltose Astraeidse with very dentated or spined septa. Growth by

fissiparity. Coralhtes free at their sides or slightly joined. Calices

unsymmetrical, rarely solitary, usually in series, free.

Genus Trachyphyllia, Ed. & H.

Genus Mussa, Oken.

Genus Teachtphtllia, Milne-JEdwards Sf Jules Saime, Hist.

Nat. des Corall. vol. ii. p. 340 (1857).

Colony fixed, not very tall, composed of corallites which are free

amongst themselves, wavy and swollen and contracted here and

there. Calices as long valleys, much twisted and deep. Colu-

mella well developed, S2:)ongy, and lax. Septa numerous, exsert,

striated, and highly granular on their sides ; the free edge of the

larger finely dentate, and lobed towards the columella, and the

smaller have larger and narrower dentations. Endotheca exists.

The wall has costa?, which are strong, echinulate, and sublamellar.

Epitheca rudimentary or incomplete.

Distrilution.—decent. Chinese, Indian, and Eed Seas.

This genu^=3Ia?iicina, according to Dana, Zooph. 1846, pi. 9.

fig- 1-

Genus Mtjssa, OJcen, 1815, amended in Milne-Edwards Sf Jules

Haime's Hist. Nat. des Corall. vol. ii. p. 328 (1857).

The colony is tall, more or less ceespitose. The corallites are

united in short or long series, or free, and have the walls either

quite ununited or very slightly united. Calices serial or circum-

scribed, unsynimetrical, and their centres are distinct and deep.

The columella is spongy and well developed. The septa large,
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numerous, exsert, are spined or strongly toothed, especially near

the calicular margin, and the systems are irregularly developed.

Costae spined. Walls striated, and either naked or presenting

a rudimentary epitlieca. Endotheca well developed.

Distribution.—Mecent. West Indies, East Indies, Red Sea,

Pacific, Chioa.

The young indiyiduals cannot be distinguished from simple

Astrseidse of the Antillia type. It is a large genus, and may be

divided iuto those with the corallifces free and with calicos circum-

scribed

—

MusscB cymosce ; and those in which serial growth pre-

ponderates

—

MusscB gyroscB.

The principal distinction of Mussa from the genus Sympliyllia

consists in the perfect union of the walls in this last-named genus.

5. Subfamily Astrceidce confluentes.

Astraeidse with entire or dentate, ragged, and spined septa,

increasing by fissiparity and having excess of serial growth.

Gremmation may occur. Corallites united by their walls, costae,

or by intermediate tissue, or free.

Alliances.

I. EUPHYLLIOIDA.

II. EUGYROIDA.

III. Symphyllioida.

lY. MONTICULOIUA.

Eorty genera have been recorded, and revision leaves thirty-

three. One old genus becomes a subgenus, and six lapse.

I. Alliance EUPHYLLIOIDA.

Colony csespitose, foliaceous, or flabeUiform. Septa dentate or entire.

Calices in long series, sinuous or not ; not united by their walls or costae,

but free.

Genus Euphyllia, Ed. & H.

Genus Glyphophyllia, E. de From.

Genus Rhipidogyra, Ed. & H.

Genus Teleiophyllia, Duncan.

Genus Desmocladia, Reuss.

Genera absorbed :—

Plocophyllia, Reuss; Stenogyba, E. de From.;

FroMENTELI A, Ferry.

6*
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Genus Eupiiyllia, Milne-Edwards Sf Jules Saime, Hist. JVat.

des Corall. vol. ii. p. 191 (1857).

Syn. FlocopJiyllia, Eeuss
;
Stenogyra, E. de From. ; Fromen-

telia, Eerry.

The colony is csespitose or subfoliaceous. The base increasing

but little with age. The corallites increase fissiparously, and

either some separate or others remain united in series of greater

or less length. These series are always free at their sides and

their calicinal centres remain distinct, except in very long

series, where they are indistinct. There is no columella. The

septa are very numerous, very tbin and exsert, long from the

axis to the margin, and often folded a little ; their sides are

smooth, and the free upper edge is entire. The wall is thin,

naked, almost smooth inferiorly, and costulate near the calices.

The endotheca is abundant, low down, and vesicular.

The genus is divided into two groups. In the first the colony

is in the shape of a csespitose bush or tuft.

Distribution.—Becent. Pacific, Australian seas, and Sin-

gapore.

The second group has the colony in the shape of meandroid

laminae of greater or less length.

Distrihution.—Fossil. Jurassic, Cretaceous, Eocene, Miocene :

Europe, Asia.

—

decent. Chinese and Indian seas.

M. de Eromentel founded the genus Stenogyra, Introd. a I'etude

des Polyp, foss. p. 153 (1858) ; but it does not appear to differ from

the second group of Eupiiyllia except in the thickness and gra-

nulation of the septa. I propose to absorb it in Euphyllia ; and

therefore the antiquity of the genus is put back to the Jurassic

age. Eeuss's genus Flocophyllia is absorbed in the second group

of Eupiiyllia, the species having w^ell-marked costse to the base.

Grenus Gtltphophtllia, E. de Eromentel, Fal. Fran^., Terr,

cret. p. 463 (1877).

Colony in rather thin laminae, flabelliform, and free at the sides.

Calice of one large, shallow series, straight or slightly bent, broad.

Columella absent. Septa large and thick, dentate or lobed, thin

towards the axis, and usually alternately large and small. Costse

dentate and granular, more or less covered with epitheca.

Distribution.—Fossil. Cretaceous : Europe.

This genus is doubtfully separable from Euphyllia.
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Grenus Ehipidogtra, Milne-Edwards Sf Jules Haime, Pol. foss.

des Terr, paleoz. p. 57 (1851).

Colony flabelliform and lamellar, and folded more or less. The

corallites are in one narrow flexuous series, and their calices are

confluent and not distinguishable. The wall of the series is free.

The columella is lamellar. The valley formed by the series is

shallow, and the septa are exserfc, close, and entire at their free

edge. The costag are straight, and often subcristiform near the

calicular margin. Near the base, the wail is either naked or has a

rudimentary epitheca. Endotheca abundant.

Distribution.—Fossil. Jurassic and Cretaceous of Europe.

Genus Teleiophtllia, Duncan, Droc. Geol. Soc. Lond. Nov. 18,

1863, p. 34, pi. iii. figs. 5«, h.

Corallum long, low, narrow, and pedicellate. Calices confluent,

forming a nearly straight series. Columella long, lamellar. Septa

numerous, close, granular, serrate above. Costse free and gra-

nular. Endotheca and epitheca well developed, and some exo-

theca between the costas.

Distribution .—Fossil. Miocene : West Indies.

Genus Desmocladia, Reuss, DenhscJir. der Kais. Akad. der Wiss,

Wien, 1874, Bd. xxxiii. p. 37.

Colony large, massive, bushy or fasciculate. Corallites very

long, spring from small bases, and enlarge in series upwards.

Series long, gyrose, narrow, not united by their walls. Costae

small. Columella parietal and spongy. Calicinal centres not

distinct.

Distribution.—Fossil. Eocene : Europe.

II. AUiance EUGYROIDA.

Fissiparous Astrseidse with confluent serial calices ; calicinal centres

indistinct, except when young. Walls united directly, or indirectly by

exothecal structures, forming a massive colony.

Tribe I. With entire septa.

Tribe II. With dentate or denticulate septa.

I. Genus Dendrogyra, Ehr.

Genus Pectinia, Oken.

Genus Eugyra, E. de From.

Genus Pachygyra, Ed. & H.

II. Genus DiPLORiA, Ed. & H.

Genus Stiboria, Etallon.
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Genus Manicina, Ed. & H.

Genus M^eandrina, Ed. & H.

Subgenus Cceloria, Ed. & H.

Genus Leptoria, Ed. & H.

Genus M^andrastr^a, Ed. & H.

Genus Brachym^andrina, Duncan.

Genus Stelloria, d'Orb.

Genus Platygyra, Ehr., absorbed. Cceloria becomes a

subgenus.

Tribe I.

Genus Deis'DROGTEA, Ehrenherg, Corall, des roth, Meer,

p. 100 (1834).

Tbe colony is massive and often columnar in shape, or simply

convex. The corallites form tortuous series wliich are completely

united by their walls. The calices are confluent and subdistinct

in series, and are in shallow valleys between broad, flat, compact

coUines or ridges. The columella is formed of a series o£ com-

pact swellings, or of small interrupted laminae, and is sometimes

rudimentary. The septa are very thick, unequal, and close
;
they

are entire. The walls on the ridges are very stout, and some-

times there is a slight depression along the axis of the ridge.

Endotheea exists largely. The columns appear to be prong-shaped

growths from large hemispherical masses.

Distribution.—Hecent. Antilles. Other localities unknown.

The genus Pectinia of Oken (1815) in part, and the genus

Ctenophijllia, Dana, 1846, merged into the genus Pectinia of

Milne-Edwards & Jules Haime in 1857. The synonymy of the

genus and species is given in the ' Hist. Nat. des Oorall.' vol. ii.

pp. 206-210 (1857).

Genus Pectinia, Milne-Edwards 8f Jules Haime^ Hist. Nat.

des Corall. vol. ii. p. 206 (1857).

The colony is pedunculate or sessile, grows but little at the

base, and presents a large calicular surface. The corallites are

united by their walls, and sometimes with some coenenchyma.

The calices are in series, are indistinct ; their valleys are very

long and broad ; and the columella is lamellary, and reaches

from one end of the calicular series to the other. The septa

are entire, stout, granular, and exsert. There are accessory

laminae (pali ?) before the septa of the last cycle attached to the

columella. E-idges (collines) well developed, may show inter-
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mediate structure, united walls not very stout. CostsB subequal,

crested, bifurcating or plain near tbe base, and more cristiform

near the calicular surface. Epitheca rudimentary and inferior

Endotheca exists.

Bistrihution.—Becent. "West Indies, Brazils.

Genus EuaxKA, U. de Fromentel, Desc. des Fol.foss. de VStage

Mocomien, p. 30 (1857).

Colony pedicellate inferiorly, convex on the upper and enlarged

surface. Corallites in series, intimately united by their walls.

Calicinal valleys meandroid in the centre of the colony, and ra-

diating and straight towards the circumference. Calicos indis-

tinct. Columella absent. Septa entire, arched above. Endotheca

well developed. A folded and complete epitheca.

JDhtribution.—Fossil. Cretaceous : Europe.

Grenus Pachygtea, Milne-Edwards Sf Jules Haime, Compt.

Bend, de VAcad. des Sci. t. xxvii. p. 468 (1848).

The colony is fixed by a thick peduncle, and is enlarged above.

It is composed of corallites united by a costal and exothecal

coenenchyma, which is dense and greatly developed, and reaches

up to a certain distance below the summit of the walls, Calices

in long, flexuous, narrow, shallow series. The columella is

lamellary, very thin, and continuous. Septa are entire, thin,

close; and the costse are fine, subplane, and granular. The

ridges have a space along their axis, which presents the top of

the intermural tissue. Epitheca rudimentary or none. Endo^

theca exists.

DistrihuUon.—Fossil. Cretaceous and Oolitic : Europe.

Tribe II.

Grenus Diploeia, Milne-Fdwards ^ Jules Haime^ Hist. Nat.

des Corall. vol. ii. p. 401 (1857).

Colony massive, spheroidal, hemispherical, or convex, with a large

fixed base. Corallites in long series, united by their costse, which

are greatly developed, and between which there is some exotheca.

The walls are thick, and in sections their upper edges are free

and distinct from those of the neighbouring series. Hence the

calicular valleys are separated by rather broad, convex, depressed

collines marked on either side by costae. The calicinal centres are

quite indistinct in the very sinuous valley-series, which are deep.
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The columella is spongy, essential, and well developed. The septa

are stout and exsert, and their dentations are close, subequal.

Distribution.—Fussil. Cretaceous: Europe. Eocene: Asia.

—

decent. Caribbean Sea, Bermuda, and Chinese seas.

G-enus Stiboria, Etallon, LetlicEa Bruntrutana (Zurich 1864i),

p. 386.

Colony massive, adherent by a small surface, and in the form

o£ thin laminae. Corallites in" short series, which are more or less

flexuous, united below, and separated above by a groove on top

of tlie intercalicular ridge. Eidge resulting from the incomplete

fusion of the corallite-walls. Calicinal centres indistinct. Co-

lumella absent. Septa dentate near the axis. An epitheca exists

covering costae of the common plateau.

Distrihution:-—Fossil. Oolitic: Europe.

Grenus MANiciisrA, Flirenherg^ amendedhy Milne-Fdwards ^ Jules

Haime, Hist. Nat. des Corall. vol. ii. p. 397 (1857).

Colony massive, free or pedunculate, broad-based, subhemi-

spherical, tall, and convex or subcorneal or short. Corallites

M'ith their walls fused with those of their neighbours, except

in young forms. Calicinal valleys long, broad and deep, united

by simple or broad and furrowed collines. Calices with indistinct

centres. Columella spongy, essential. Septa close, thin, strongly

granulated laterally, the principal with a paliform lobe, and with

the free edge divided by fine teeth, which are regular, close, and

largest near the columella. The common plateau is furnished

with costse, which are delicate and dentate, and are partly covered

by an epitheca, which is readily detached. Endotheca abundant,

unequal.

Distribution.—Becent. Caribbean Sea.

Genus M^andrina (pars, Lamarch), Milne-Fdwards Sf Jules

Saime, Hist. Nat. des Corall. vol. ii. p. 388 (1857).

Colony massive, dense, convex, gibbose, subplane or subsphe-

roidal, largely fixed by its base. The series of corallites unite by
their walls, which are compact, and j)roduce long, simple ridged

collines. The valleys are sinuous, long, but vary in length, depth,

breadth, and meandroid nature. Calices mostly indistinct, some
may be circumscribed. Columella formed by masses of spongy

tissue well developed. The septa are close, parallel, their inner

edge thickened and enlarged transversely
;
upper margin denti-
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culate, moderately granular laterally. Union of the transverse en-

largements of neighbouring septa near the columella often occurs,

and gives a paliform appearance. Endotheca and epitheca exist.

Distribution.—Fossil. Oolite : Europe. Cretaceous : Europe.

Miocene : Europe ; W. Indies ; Raised beaches, E. Africa.

—

Rece7it. Indian seas, E. American seas, Caribbean, Pacific.

A group of forms possessing very variably-shaped calices was

once scattered amongst four genera, namely, Mceandrina, Lmk.,

I^latygyra^ Ehr., Astroria, Ed. & H., and Coeloria, Ed. & H.

Milne-Edwards and Jules Haime united the last two genera,

abolished the genus Platygyra, and explained the distinct character

of Mceandrina.

Hence in the ' Histoire Naturelle des Coralliaires ' the forms are

all placed under the genus Coeloria. This is correct, because the

characters of Astroria and Coeloria may be recognized on the same

colony. M. de Pourtales notices how difficult it is to distinguish

forms of this genus which have very loug calices from Mcean-

drincB. He proves that some Coelorice must come within the genus

Mceandrina. On the other hand, I have shown that the internal

structures of Coeloria pachycTiila do not permit it to remain in the

genus (Journ. Linn. Soc. vol. xvii. p. 361, 1884).

There does not appear to be any satisfactory reason for sepa-

rating the genera Mceandrina and Coeloria ; and I consider the

latter to be a subgenus of the former. But there is no warrant,

as the late Dr. Briiggemann (Phil. Trans, vol. clxviii. p. 571)

thought, for resuscitating the name Flatygyra, Ehr.

Subgenus Cceloria, (genus) Milne-JEdwards Sf Jules Ilaime^

Hist. Nat. des Corall. vol. ii. p. 411 (1857).

Colony massive, light, largely fixed at the base, hemispherical,

convex, rarely subplane. The corallites in series are united by

their walls, forming simple interserial ridges. The length of the

valleys, which are usually deep, varies greatly, even in the same

colony, from that of a simple bud in which the calicinal centre is

distinct to that of several centimetres. In the series the centres

are indistinct. Columella parietal, and formed by trabeculae

from the ends of the septa, may be spongy. Septa thin, minutely

dentate, and granular laterally. Endotheca abundant. In sec-

tions the fused walls are slender.

Distribution.—Fossil. Miocene: West Indies.

—

Becent. Eed
Sea, East Indies, Pacific.
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Grenus Leptoria, Milne-JEdwards Sf Jules Haime^ Hist. Nat.

des Corall. vol. ii. p. 405 (1857).

Colony massive, very largely fixed. Corallite series unite by

their walls, and the ridges at tlie surface are always simple, usually

thin. The valleys are long, straight, or very sinuous, or both in

the same colony. Calicinal centres perfectly indistinct. Columella

lamellar, lobed, and projects where free in the series. The septa

are slightly exsert, unite to the columella by means of trabecula?,

and their dentations are small and irregular. Endotheca exists.

Distribution.—Fossil. Cretaceous : Europe. Eocene, Oligo-

cene, Miocene ; Asia.

—

Becent. Indian Ocean, Pacific, Seychelles,

Eodriguez, Eed Sea.

Genus MzEANDRASTRiEA, MUne-Fdivards Sf Jules Haime^ Hist.

Nat. des Corall. vol. ii. p. 452 (1857).

Colony massive, convex. Corallites in series united by their

costae or by their walls. Corallite ridges (or collines) at the surface

rather broad, with or without a delicate groove. Valleys nume-

rous, short. Calicinal centres distinct, but united by septo-co&tse.

Columella small, lamellary.

Distribution.—Fossil. Cretaceous : Europe.

Grenus 'Bjiacky'mma:ni)'rina, Duncan.

Syn. Coeloria (pars), Ehr.

Colony large, low, attached, but extending beyond fixed point,

slightly convex above. Corallites in long series, mainly radia-

ting from the centre. Wall between the series rudimentary,

discontinuous, and consisting of series of knob-like projections.

Upper surface of ridges with exsert septo-costse, spined and

dentate, the upper wall-projections being visible. Calicinal

centres not distinct. Columella small, essential, and receiving

trabeculsB from the septal ends, projecting as little processes

between the septal ends. Septa stout, short, exsert, angular

in outline. Endotheca well developed, and often extending

between the discontinuous parts of the walls. Common plateau

without a true wall, and with a strong folded epitheca, from

which spring the septa and columella.

Distribution.—Becent. Eed Sea, Mergui, Ascension.

Grenus Stelloria, d'Orbigny, Note sur les Folyp. foss.

p. 9 (1849).

Colony massive. Corallites in series united by their walls,
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producing ridges at tlie calicular surface ; these are simple,

and are arranged in a radiating manner, and commence and end

at the centres of star-like areas. The series are narrow, and

the calicinal centres are almost completely indistinct. Columella

absent or rudimentary.

Distrihution,—Fossil. Cretaceous : Europe and England.

III. Alliance SYMPHYLLIOIDA.
Fissiparous Astrseidse, with coralUtes in linear series with distinct caU-

cinal centres. Walls united directly or by costse, or only free to a certain

extent. Septa dentate or spined or entire.

Tribe I. With dentated septa.

Tribe II. With entire septa.

I. Genus Symphyllia, Ed. & H.

Genus Phyllogyra, Tomes.

Genus DiMORPHOPHYLLiA, Rcuss.

Genus Stibastr^a, Etallon.

Genus Latiphyllia, E. de From.

Genus Mycetophyllia, Ed. & H.

Genus Ulophyllia, Ed. & H.

Genus Tridacophyllia, Blainville.

Genus Colpophyllia, Ed. & H.

Genus Scapophyllia, Ed. & H.

II. Genus Plerogyra, Ed. & H.

Genus Physogyra^ Quelch.

Genus Phytogyra, d'Orb.

The genera Isophyllia, Ed. & H., and Gyrosmilia, Ed. & H., are

absorbed.

Tribe I.

Genus Symphyllia, Milne-JEdwards Sf Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 369 (1857).

Syn. Isophyllia, Ed. & H.
The colony is massive, convex above or snbplane. The corallites

are in short or long linear series, which are united by their walls

completely, or having a slight groove between them, or united

below by the walls and close to the surface by costaD and exotheca.

Calicular centres distinct in the series. Columella spongy. Septa

numerous, much spined. Collines stout, tall, may be furrowed

on the top. Endotheca abundant.

The genus is divided into grouj)s of species characterized by the

amount of mural fusion. In one group the walls are so united

that no groove is seen on the " collines " between the corallites.

In the second there is a narrow groove there ; and in the third
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group the corallites are united below by their walls, and near the

calices by costse and exotheca.

Distribution.—Fossil. Jurassic : England. Eocene, Miocene :

Europe.

—

Recent. Indian Ocean, New Holland, north of Carib-

bean Sea.

In thus limiting Symphyllia, the genus is differentiated from

Mussa.

M. de Pourtales has shown that the genus IsopJiyllia, Milne-

Edwards & Jules Haime, Pol. foss. des Terr, paleoz. &c. p. 87

(1851), is not separable from SympJiyllia. It really only differs

in that the dentations of the septa are subequal instead of being

larger near the calicular margin. The species of IsopJiyllia must

therefore be considered to belong to the genus Symphyllia.

After due consideration, it appears that the coral named Sym-

plyllia Etheridgii, nobis, Suppl. Brit. Eoss. Corals, pt. 3, p. 19,

pi. vi. figs. 5-8, Oolitic Corals (Pal. Soc. Lond.), is correctly placed

within the genus Symphyllia and not in the following.

Gi-enus PnTLLOGYEA, Tomes, Quart. Journ. Geol. Soc. 1882,

vol. xxxviii. p. 430.

" The corallum has a more or less depressed and massive form,

and is composed of a series of leaf-like expansions, proceeding

laterally from a parent corallite, the curled-up margins of which

unite and form sinuous cristiform ridges, the line of union of

which is very distinct in the younger examples, but much less so

in the older ones. Gremmations take place successively amongst

the elongated septa (which must be regarded as costas rather than

septa), and generally towards the extremity of the leaf, and a more

or less distinct line of calices is produced. There appears to be

no intercalicular gemmation. . . . When lateral gemmation has

ceased, the corallum only increases in height by the growth of the

single or serial coralhtes upwards. There is a common basal

wall, which is either naked or costulate, or has bands of rudi-

mentary epitheca. It is by the folding inwards of this outer wall,

and not by the growth of inner walls, as in Isastrcsa and Latimce-

andra, that the sinuous ridges are formed."

Distribution.—Fossil. Oolite : England.

This genus, according to its author, contains some remarkable

anomalies. A study of the figures given (op. cit. pi. xviii. figs. 5-7)

of a species shows its eminently Symphyllian aspect, and the visible

calices are the result of fissiparity. I introduce the genus here with

doubt as to its value. Portions of a colony only have been found.
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Genus Dimorphophtllia, Beuss^ " Foss. Foram., Anthozoen von

Oherhurg in Steiermaric'' Denies, d. Kais. Akad. der Wiss.

Wien, Bd. xxiii. p. 16, altered.

Colony low, narrowly pedunculate, thin, with an undulating

margin. A central calice, with numerous septa which are con-

fluent with those of other calices in eccentric circles ; short or

long, straight or curved ridge-shaped elevations pass from the

margin of the colony, and are marked with costse. The ridges

enclose yalleys with the eccentric calices, which do not appear

to have columellse. CostsD distinct.

Distribution.—Fossil. Jurassic, Eocene : Europe.

Genus STiBASTRiEA, Ftallon., Ftudes Fal. sur le Haut Jura., 1858
;

F. de Fromentel, Introd. a V etude des Folyp. foss. p. 164.

Colony expanded, pedunculate. Calices disposed in series,

more or less regular and long, around a central calice, directed

to the circumference of the corallum. Series tolerably distant

and united by their costse. Septa thick and dentated. Columella

papillary. Epitheca strong and folded.

Distribution.—Fossil. Jurassic : Europe.

Genus Latiphtllia, F. de From. Introd. a V etude des Folyp.foss,

p. 164 (1858-61).

Colony large, pedunculate, increasing fissiparously. Calices

large, in series radiating from a central calice to the edge of the

corallum, separate, and covered with epitheca. Columella absent.

Septa large and distant. Costse exist. Endotheca abundant.

Distribution.—Fossil. Jurassic : Europe.

Genus MTCETOPnTLLiA, Milne-Fdwards Sf Jules Saime, Hist.

Nat. des Corall. vol. ii. p. 375 (1857).

The colony is massive and fixed. The corallites are united by

their very thin walls. The calices are in series in valleys, which

are shallow and more or less sinuous, the interseptal loculi being

almost superficial ; the caliciual centres are especially indicated

by the direction of the septa, which are not numerous, barely

exsert, wide apart, and strongly and unequally dentated. Colu-

mella rudimentary or absent. Endotheca vesicular and very

abundant. Common plateau lobed, spinulose, and has a rudi-

mentary epitheca.

Distrihution.—Fossil. Cretaceous : Europe. Eocene : Europe.

Miocene : Europe.

—

Becent. Eastern seas.
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Grenus Ulophtllta, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 377 (1857).

Syn. Oulo^Jiyllia, Ed. & H.

Colony massive, convex, low, or subplane above. Corallites

united by their walls completely, and presenting .narrow ridges

between the long sinuous valleys of the calices, which are not very

distinct. Columella spongy and slightly developed. Septa close,

slightly exsert, granulated laterally, and deeply incised at the edge

with long sharp dentations, w^hich are largest near the columella.

The endotheca is well developed, and the interseptal loculi are

deep. The common wall has a more or less complete epitheca.

Distribution.—Fossil. Jurassic, Cretaceous, Eocene, and Mio-

cene : Europe.

—

Hecent. Indian Ocean, Banda.

Genus Teidacopiitllta, JBlainville, Diet, des Sci. Nat.

t. Ix. p. 327 (1830).

Colony tall, structures exceedingly thin. Corallites completely

united by tbeir very thin and often incomplete walls. Calicinal

valleys subsinuous, long, broad, and very deep, separated by very

thin, tall, irregular ridges, Calicinal centres fairly distinct. Co-

lumella absent or very rudimentary. Septa very narrow above,

slightly exsert, not close, subequal, and dentated. The dentations

are delicate, ascending and subequal ; those near the centre of the

calices are the largest. Common wall broken or festooned where

free, with distinct, slightly projecting sinuous and spinose costse.

Dissepiments very oblique, convex, abundant, forming large

vesicles ; but the interseptal loculi are rather shallow.

Distrihution.—Mecent. American seas, Indian Ocean, Amboyna,

Banda, China, Pacific.

Genus Colpophtllia, Milne-Edivards Sf Jules Saione, Hist, Nat.

des Corall. vol. ii. p. 383 (1857).

Colony massive, light and fragile, with a broad base, or pedun-

culate. Corallites united by their costse, the walls never fusing

at the calicular surface, where they are very slender. Calicinal

valleys moderately long, flexuous, large, deep, with the calicinal

centres more or less distinct. Columella rudimentary or none.

Septa excessively thin, long, slightly exsert, and striated laterally
;

their free margin is delicately toothed and slightly excised near

the middle. The common plateau has small lamellar costse, broken

up by dentations which are horizontal.

Distrihution.—Mecent. Caribbean Sea.
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Grenus Scapophtllia, Milne-JEdwards Sf Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 386, pi. 8. fig. 8 (1857); Ann. des ISci.

JSTat. t. X. ser. 3 (1849).

Colony massive, tall, c}lindro-conical, erect, dense. Corallites

united by their walls. Valleys short, very flexuous and shallow,

and their calicular centres distinct. Occasionally simple calices

present. Columella small, deep. Septa few in number, exsert,

very echinulate laterally, the larger enlarged towards the colu-

mella, where the dentitions are the longest. Interseptal loculi

deep. Dissepiments simple and wide apart. Collines variable in

length, costulated, broad.

Distrihution.—Mecent. Chinese seas, Japan.

Tribe II.

Genus Pleeogtea, Milne-Edwards Sf Jules Uaime, Compt. Bend,

de VAcad. des Sci. t. xxvii. p. 468 (1848).

Syn. Gyrosmilia, Ed. & H.

The colony is composed of a series of long, thick, sinuous coral-

lites, which unite more or less completely by their walls. The
calicinal centres are moderately distinct. There is no columella.

The entire septa are exsert, large, distant, nearly smooth, and

often folded a little. The interseptal loculi are broad, almost

superficial, or deep, and are closed below by large vesicular dis-

sepiments. The costse project but little, and disappear under a

great development of mural vesicular tissue. Epitheca absent or

rudimentary.

The genus may be divided into three groups of species :

—

1. Species in which the walls are incompletely soldered.

2. Species in which the walls are completely united.

3. Species with subcristiform costse, a rudimentary epitheca,

and endotheca deep down in the interseptal loculi.

This group includes the species of Gyrosmilia, Ed. & H.,

1857, which is therefore absorbed.

Distrihution.—Fossil. Cretaceous; Europe.

—

Becent. Singa-

pore, Banda, East Indies, Eed Sea.

Genus Phtsogtea, Quelch, Ann. 4' May. Nat. Hist. 1884,

xiii. p. 293.

Corallum compound, form massive, of very light structure,

having the calicles in long, sinuous, more or less meandroid
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series, witli their walls fused throughout, so as to form a simple,

very thin line of separation between the series. Calicinal centres

generally distinct, indicated by the curving of the septa. Costse

almost entirely absent. Epitheca very slightly developed. Septa

thin, fragile, very prominent, distant, edge entire. Columella

absent. Endotheca well developed, vesicular ; the dissepiments

continuous between the septa from the centre of the calicle to the

wall, very convex above, rather far apart above each other, thus

forming wide interseptal chambers. Owing to this great develop-

ment of vesicular ecdotheca, the series of calicinal centres are

separated by wide ridges formed entirely by the thin wall and by

the convex dissepiments which stretch from the centre to this

thin wall.

Distribution.—'Recent. Banda.

Genus Phytogtra, d' Orbigny^Note sur les Polyp,foss. p. 6(1849)

;

Cours JElement. de Fal. t. ii. p. 163, fig. SOI (1852).

Colony formed of rather thick, low, horizontal branches, free at

the sides and below, composed of series of short corallites, whose

calicinal centres are indistinct, and whose wall is naked and costu-

late. The columella is lamellar and continuous. The septa are

entire and unequal, large. Increase by fissiparity.

Distribution.—Fossil. Jurassic : Europe.

D'Orbigny considers this genus to be a JPlerogyra from its large

alternate septa, but it has a lamellar columella. The figure given

by him shows a trifurcate branch.

IV. Alliance MONTICULOIDA.

Astraeidse with fissiparous and serial coralhtes, united by their walls,

which form prominent collines radiating more or less, or monticules

marked by costse.

Genus Aspidiscus, Koenig.

Genus Hydnophora, Ed. & H.

Genus Monticulastr^a, Duncan.

Genus Aspidisctis, Koenig, 1825 ; Milne-Edwards Sf Jules Haime^

Sist. Nat. des Corall. vol. ii. p. 386 (1857), amended.

Colony subhemispherical, free. Under surface concave, and

marked by a well-developed concentrically folded epitheca. Series

of corallites radiating from a short, straight, polar colline to above

the margin of the base ; some series long, others between them
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shorter. Corallites united by their walls, which form superficial,

convex, radiating collines, with the septo-costae on their flanks, and

crossing over the top, which is a semiridge. Septa denticulate,

not in distinct cycles, close, small, moderately unequal. Calices

indistinct. Columella absent. Costse bound the margin of the

base superiorly, being directed radially.

Dhtrihution.—Fossil. Cretaceous : North Africa, Europe ?

G-enus HYdnophora, Milne-Fdwards Sf Jules Hairnet Hist, Nat.

des Corall. vol. ii. p. 419 (1857).

Colony massive and largely adherent. Corallites in series,

united by their walls ; their surface-ridges are simple, stout,

compact, and their continuity is frequently, and often regularly,

interrupted, giving an appearance of monticules separated by

longitudinal and transverse valleys. Monticules marked with

prominent costse. Calicinal centres indistinct. Columella absent.

Septa barely exsert, thin, rather close, denticulated, meeting those

of the opposite side of the series at their inner end, which is

slightly enlarged and bifurcate. Dentations strongest near the

axis of the valleys. Interseptal loculi rather deep. Endotheca

simple, nearly transverse.

Distribution.— Fossil. Cretaceous, Eocene, and Miocene :

Europe. Eocene, Miocene : Asia.

—

Becent. Red Sea, Indian

v^cean. Pacific.

Genus MoNTicuLASTEiEA, Duncan, Fossil Corals and Alcyonaria

of^ind, Fal. Ind. Ser. xiv. p. 87 (1880).

Colony massive or foliated, sometimes pedunculate, irregular at

*ts upper surface, and the base is covered with crowded radiating

costse. Collines small, short or long, often very irregular and

costulate. Columella continuous around the collines, lamellar,

separating the septal ends. Endotheca highly developed.

Distribution

.

—Fossil. Miocene : Sind, Asia.

6. Subfamily Astrceidce agglomeratceJissiparantes.

FaviacecB (pars), Milne-Edwards & Jules Haime, Hist. JSTat. des

CoralL vol. ii. p. 426 (1857).

Astrseidse forming massive or incrusting colonies. Corallites

increasing by fissiparity, and sometimes by gemmation also,

united by costse or coenenchyma, or both, or by the walls only,

not forming long series, or non-serial.

LINK. JOURN.—ZOOLOGT, VOL. XVIII. 7
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Milne-Edwards and JulesHaimeformeda subgroup ofcompound

or colonial corals, which they placed between the Astraeidse which

multiply by successive fissiparity and those which increase by gem-

mation only, the corallites in both instances being united by their

walls or by intermediate structures. This group, the Faviacese, has

genera the individuals of whose species increase by fissiparous

division, and do not form series or have meandroid calices, but

grow upwards independentlj' so soon as to give the appearance of

budding having taken place. The septa are always dentated and

not entire. Now this group has greater affinities with the fissi-

parous Astrseidse than with those which increase by budding,

and, moreover, a critical examination of its genera shows that it

is not homogeneous.

The genus Mcemidrastrcea, d'Orb., clearly belongs to the alliance

in which Coeloria, Mwandrina, and Leptoria are placed, and it has

been noticed therein.

The genus Favia, Okeu, with its intermural coonenchyma and

fissiparous and almost serial calices, is an ally of Dichocoenia, the

distinction of the septal-edge structure being insufficient to sepa-

rate the genera into subfamilies.

On the other hand, Goniastrcea, Septastrcea, and AphrastrcBa

should form an alliance, and be placed amongst the fissiparous

Astrseidse.

Eighteen genera are recorded, but only thirteen remain after

revision.

Alliances :—Eavioida, Goniastrseoida.

I. Alliance FAYIOIDA.

Massive fissiparous Astrseidse. Corallites united by costse and coenen-

chyma. Calices projecting but slightly or not at all above the common
surface. Series very short, or only due to imperfect separation of the

fissiparity. Septa entire or not.

Tribe I. Septa entire.

„ II. Septa dentated.

1. Genus Dichoccenia, Ed. & H.
Genus Barysmilia, Ed. & H.

Genus Stenosmilia, E. de From.

II. Genus Favia, Oken.

Genus Favoidea, Reuss.

Genus Baryphyllia, E. de From.

Genus Spinellia, D'Achiardi.
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Genus Phyllastr^ea, E. deFrom.

Genus D'Achiardia, Duncan.

Genera absorbed :

—

FisciCELLA, Dana; Ovalastr^a, d'Orb. ; Ellipso-

CCENIA, d'Orb. ; Thalamoc(enia, d'Orb. ; Parastr^a,
Ed. & H.

Tribe I.

Genus Dichoccenia, Milne-JEdwards Sf Jules Haime, Hist, Nat.

des Gorall. vol. ii. p. 199 (1857).

The colony is massive, pedunculate, bemispherical, lobed, or

plane, and the large upper surface presents ^numerous low ca-

lices, some circular in outline, others united in short series. Colu-

mella small, sublamellar, or subpapillary. Septa well developed,

entire, usually exsert. Pali before most of the septa. Costse

rather large, spinulose, and merging into the granular, dense, and

highly developed intercalicular coenenchyma, and they are seen

to the base. Epitheca rudimentary. Endotheca exists. Increase

by fissiparity and upward growth, accompanied by coenenchymal

development.

Distribution.—Fossil. Miocene : West Indies.

—

Itecent. East

and West Indies.

Genus Barysmilia, Milne-Edwards Sf Jules Uaime, Gom^pt. Bend,

de VAcad. des Sei. t. xxvii. p. 468 (1848), amended.

The colony consists of a basal peduncle, or stout, tall trunk, on

the top of which are variable numbers of corallites, separated by

a coenenchyma which consists of layers of mural and costal growth.

Calices slightly projecting, free, in more or less transverse, straight,

and parallel series
;
they are subelliptical in shape, and the long

axis is perpendicular to the direction of the series. Columella

rudimentary or absent. Septa close and slightly exsert, entire.

Costse visible from the base and largest near the calices. Epi-

theca absent. Endotheca present. Increase by fissiparity and

upward growth.

Distribution.—Fossil. Cretaceous : Europe. Miocene ; West

Indies.

Genus Stenosmilia, F. de Fromentel, Fal. Frang., Terr. cret.

p. 383 (1870).

Colony massive, pedunculate, large, and convex above. Calices

oval, often serial and uasymmetrical, distant, free to a slight

7*
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extent. Columella lamellary. Septa non-exsert, irregular, entire.

Costss visible near the calices and over the common wall of the

peduncle. Peduncle growing by accumulation o£ layers of coenen-

chyma, by which the corallites are separated. Endotheca exists.

Increase by fissiparity.

Distribution.— Fossil. Cretaceous : Europe.

Tribe II.

Genus Pavia, Ohen, Lehrl. der Naturg.t. i. p. 67 {1^1^), amended-,

Milne-Edwards ^ Jules Haime, Hist. Nat. des Corall. vol. ii.

p. 426 (1857).

Syn. Fiscicella, Dana
;

Ovalastrwa, d'Orb.
;

JSllipsoccenia,

d'Orb. ; Thalamncoenia, d'Orb. ;
Farastrcea, Ed. & H.

Colony hemispherical, convex, lobed, rarely subplane, fixed, free or

incrusting, Corallites united by their costse and by a cellular exo-

theca. Calices variable in distance, with free margins, subcircular,

oval, deformed in outline. The columella is spongy. The septa

are exsert, cross the wall, and the septo-costse unite with those of

other calices, or are separated by a groove. The septa are dentate,

and the inner teeth simulate pali. Endotheca well developed.

Epitheca often exists. Increase by fissiparity, the resulting coral-

lites soon becoming separate.

Distribution.—Fossil. Jurassic: Europe, England. Cretaceous:

Europe, England. Eocene and Miocene : Europe.

—

Becent. At-

lantic, Caribbean, Eed Sea, Indian Ocean, Pacific, Australian seas.

Grenus Pavoidea, Feuss, Foss. Korall. von der Insel Java,

' Novara ' Fx^edition, p. 168.

Colony gibbous or flat on the free surface, massive. Calices

rather distant and irregular in shape, shallow. Columella absent.

Septa not numerous, unequal, spinulose, and usually thin
;
they

extend beyond the caHcular margin as costso, and gradually merge
into the coenenchymal surface, not uniting with those of other

calices. A cellular exotheca between the corallites. Endotheca

exists. Increase by fissiparity of the corallites at the calices.

Distribution.—Fossil. Tertiary of Java ; and Miocene, West
Indies.

Genus Baetphyllia, F. de Fromentel, Introd. d Vetude des Foly^.

foss. p. 139 (1858-60).

Colony having a tall trunk, on the top of which the corallites
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are free only for a small space. Wall naked, and covered with

granular costse. The trunk grows by the superposition of layers

derived from the costse of the corallites. Columella none. Septa

slightly exsert, and regularly dentate.

Distribution.—Fossil. Jurassic and Cretaceous : Europe.

This genus corresponds to Barysmilia, but has dentate

septa.

G-enus Spinellia, d'Achiardi, " Gorall. foss. delV alpi Veneti,^^

Mem. della Soc. Italia di sci. nat. torn. iv. no. 1, pt. 2, p. 16

(Milan, 1868).

Colony in the form of a pedunculate lamina, attached, upper

surface slightly convex. Corallites in long or short series, some-

times flexuous, not united by their walls above. Columella

absent. Calicular centres distinct. Epitheca well developed.

Intercorallite coenenchyma developed and uniting the corallites.

Distribution.—Fossil. Eocene : Europe.

G-enus Phtllastr^a {non Dana), F. de Fromentel, Pal. Fran(^.,

Terr. cret. p. 488 (1879).

Colony tall, in the form of dendroid tufts. Corallites united

together by a well-developed exotheca. Calicos oval, often

deformed by fissiparity. Columella lamellar and short. Septa

large, in six cycles, and continued beyond the calicos as short

costse, which lose themselves in a granular coenenchyma, which

fills the intercalicinal spaces.

,
Distribution.—Fossil. Cretaceous : Europe.

G-enus D'Achiardia, Duncan, Fossil Corals and Alcyonaria of

Bind, Pal. Ind. ser. xiv. p. 92 (1880).

Colony large, massive, cylindrical or lobate. Corallites sepa-

rated by a dense coenenchyma, which is granulate or semilamellar

at the surface. Calicos separate, circular or deformed, rising

slightly above the coenenchyma, shallow. Columella flat, variable

in development, papillary or not. Septa alternately large and

small, barely exsert, dentated. Pali small and before the large

septa. Costse rudimentary on the calicos, not found over the

coenenchyma, but occasionally existing on the flanks of the colony.

Coenenchyma cellular, dense. Endotheca exists. Increase by

extracalicular gemmation and sometimes by fissiparity.

Distribution.—Fossil, Miocene : Sind, Asia.
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II. Alliance GONIASTR^OIDA.

Massive fissiparous Astrseidse. Corallites united by their walls, without

coenenehyma, not forming serial caliees. Septa dentated.

Genus Goniastr^a, Ed. & H.

Genus Lamellastr^a, Duncan.

Genus Aphrastr^a, Ed. & H.

Genus Septastr^a, d'Orb.

Genus Goniastejea, Milne-JEdwards Sf Jules Saime, Kist. Nat.

des Corall. vol. ii. p. 444 (1857).

Colony massive, convex or lobed, dense. Corallites prismatic,

and intimately united by their walls, which are simple, compact,

and thick. Caliees polygonal, rather deep. Columella spongy.

Septa rather exsert, denticulate. Pali before all tlie septa, except

those of the last cycle, denticulate. Endotheca abundant. Com-
mon plateau covered by a thin and complete epitheca. Increase

by fissiparity and also by gemmation.

Distribution.—Fossil. Cretaceous : Europe. Tertiary.

—

decent.

Eed Sea, Indian Ocean, North-Australian seas, Pacific.

Genus Lamellaste^a, Duncan, Quarterly Journal of the Geolo-

gical Society {^^ Fossil Corals of tlie West-India Islands"), Yol.

xxiii. p. 19, pi. i. figs. 2a,2h (1867).

Colony massive. Corallites united by their walls, and poly-

gonal in transverse outline. Caliees polygonal. Columella essen-

tial and lamellar, stout. Septa unequal, dentated. Pali absent.

Endotheca scanty. Eeproduction by fissiparity through the

columella, a portion of it remaining as a large septum ; also by

marginal gemmation.

Distribution.—Fossil. Miocene : West Indies.

Genus Apheaste^a, Milne-Fdwards Sf Jules Saime, Hist. Nat.

des Corall. vol. ii. p. 451 (1857).

Colony convex and very light and cellular. Caliees with simple

margins, polygonal. Walls very thick, but entirely vesicular.

Columella spongy. Septa exsert, dentate, with pali or paliform

lobes before all the cycles of septa except the last. Endotheca

vesicular and very developed. Increase by fissiparity. Common
plateau with a complete epitheca.

Distribution.—Hecent. Indian Ocean,
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Q-enus Septastr^a, d'OrUgny, Note sur les Polyp, foss. p. 9

(1849).

Colony massive, subplane, convex or subdendroid. Corallites

united by their walls. Calices polygonal, and their margins

soldered to those of their neighbours, forming simple ridges, or

shov^ing a delicate furrow of separation. Septa large. Columella

rudimentary or absent. Pali absent. Eissiparity of calices.

Distribution.— Fossil. Lias : England, Europe. Eocene :

Europe. Miocene : America, Europe.

CHAPTEE lY.

Subfamily Astr^id^e agglomerate gemmantes. Alliances. Genera.

7. Subfamily Astrceidce agglomeratcB gemmantes.

Syn. Stylinacece agglomeratce, Ed. & H. ; Astrceacece, Ed. & H.

;

MerulinacecB, Ed. & H.
;
UcTiinoporidcs (pars), Ed. & H. : combined.

Massive and foliaceous colonies. Corallites increasing by

gemmation from the wall, from within the calice, and from inter-

corallite tissue. Corallites joined by costse, exotheca, or peri-

theca, or fused by their walls. Septa entire or dentated. Endo-

theca vesicular, rarely tabulate.

The Agglomerate Stylinse of Milne-Edwards and Jules Haime

{op. cit. vol. ii. -p. 232) were separated from their Astrseaceae, or

massive budding Astrseidse, because these last had dentate septa.

In joining these groups into a subfamily no violence is done.

As a subfamily the genera collect very naturally into two groups

of Alliances. In one the corallites are separate, by their walls

being united by costse, exotheca, or peritheca ; and in the other

the walls are fused entirely, sometimes not joined at the calicular

surface.
Alliance I. Orbicelloida.

„ II. Placoccenioida.

„ III. Stylinoida.

„ IV. Phylloccenioida.

„ V. Cyathophorida.

„ VI. Pentaccenioida.

„ VII. Elasmoccenioida.

„ VIII. ECHINOPOROIDA.

Group-Genus Galaxea, Oken.

„ Leptastr^a, Ed. & H.
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Alliance IX. Barysastr^oida.

„ X. ASTROCCENIOIDA.

„ XI. ISASTRiEOIDA.

„ XII. Latim^androida.
Group-Genus Merulina.
Alliance XIII, Plerastr^oida.

„ XIV. Tabuloida.

Group-Genus Moseleya.

„ DiCTYOPHYLLIA.

Sixty-eight genera are recorded, but revision admits of fifty-

five only.

I. Alliance ORBICELLOIDA.

Massive budding Astrseidse, with the corallites united by costse, exotheca

or intermediate tissue. Columella spongy or papillary. Septa dentated.

"With or without pali.

Genus Heliastr^a, Ed. & H.

Subgenus Ulastr^a, Ed. & H.

Genus Brachyphyllia, Reuss.

Genus Cyathomorpha, Reuss.

Genus Solenastr^a, Ed. & H.

Subgenus Cyphastr^a, Ed. & H.

Genus Phymastr^a, Ed. & H.

Genus PLESiASTRiEA, Ed. & H.

Genus Antillastr^a, Duncan.

Genera Ulastrcea, Ed. & H., and Cyphastrcea, Ed. & H., become

subgenera.

The genera Agathiphyllia, Reuss, and Amphiastr^a, Etallon, are

absorbed.

Grenus Heliastrjea, Milne-Edwards Sf Jules JEaime, Hist. Nat.

des Corall. vol. ii. p. 456 (1857).

Colony of various shapes, convex, subspherical, subplane, short

or tall, adherent, incrusting, or free. Corallites united by con-

tinuation of the exotheca, which exists between and beyond the

costae beneath the surface, rarely by the costse themselves. Walls

usually, but not invariably, stout. Calices with free circular

margins, more or less crateriform and elevated. Columella well

developed, spongy, and not projecting, with a plane free surface.

Septa exsert or not, with well-developed laminae, thicker near

the margins than near the columella, where there is often a

paliform tooth, dentate. Costse well developed, passing over the

surface for some distance ; where seen on the wall of a corallite,
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they are lamellar and well developed, often spiny. Endotheca

well developed. Exotheca between and usually beyond the

costsD, well developed. Epitheca may or may not exist. Grem-

mation inframarginal, and from the area between the calicos.

'Distribution.—Fossil. Oolitic, Cretaceous, Eocene : Europe,

India, Borneo. Miocene, Pliocene : Europe, Asia, West Indies.

—Becent. Eed Sea, Indian Ocean, Pacific, Caribbean Sea.

Subgenus Ulaste^a, (genus) Milne-Edwards Sf Jules Haime^

Ann. des Sci. Nat. 3^ ser. t. x. pi. 9. fig. 4, et t. xii. p. 116

(1850).

This genus has but one species, which has all the characters of

Heliastrcea, and its septa and costse are exceedingly echinulate.

The species is Orhicella crispata, Dana,= TJlastrcea crispata,

Ed. & H., and these are now the synonyms of Heliastrcea crispata,

Dana, sp. The species is recent, and from the Indian Ocean.

Grenus Beachtphtllia, Beuss, Denksch. der Wien. AJcad. der

Wiss. t. vii. p. 103 (1854) ; M.-Ed. ^ Jules Haime, Hist.

Nat. des Gorall. t. ii. p. 479 (1857).

Colony massive, short, convex, or subplane, fixed by a large

base. Corallites large, united by their well-developed costse.

Calicos projecting above a common surface, which is formed of

much exotheca; and the costse, large, separate, shallow, circular in

outline. Columella well developed and spongy, or small and
papillary where free. Septa numerous and regularly crenulated.

Costse well developed, crenulated, confluent. Endotheca and exo-

theca well developed. Epitheca absent. Gremmation lateral and
subbasilar, the colony increasing at its circumference.

Distribution.—Fossil. Cretaceous, Eocene : Europe. Miocene :

West Indies, Trinidad.

Genus Ctathomoepha, Beuss, ^^Fal. Stud. Uber die alt. tertidrsch.

der Alpen,'' Denks. der K. Akad. der Wiss. Wien, 1869,

p. 243, and indefinitely, 1868, p. 14.

Syn. AgatJiipliyllia, Eeuss.

Colony increasing by extracalicular budding, massive. Calices

circular or broadly elliptical, projecting, well separated, margins
rounded. Eossa large, shallow

;
columellary area circular and

deeper than rest of fossula. Columella papillary, not projecting.

Septa numerous, close
;
primaries and secondaries with an inner

and outer paliform lobe ; tertiaries with the same in a modified



106 PEOF. P. MARTIN DTJNCAn's REYISIOT^" OF THE

degree. Costse continuous with tlie septa, passing over tlie outer

surface ofthe wall, rarely confluent. A marked depression between

the corallites. Endotheca exists. Epitheca often in bands.

The young colony consists of a few corallites comparatively

without union, except by the base of the beds.

Distribution.—Fossil. Eocene : Europe.

This genus supersedes Agathiphyllia, Eeuss.

Grenus Phtmastr^a, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Corall, vol. ii. p. 499 (1857), amended; Duncan, Proc.

Zool Soc. 1883, p. 408 (June 19).

Syn. AmpMastrcBa, Etallon.

Colony massive, tall or very short, with a convex or plane free

surface. Corallites more or less prismatic, increase by extracali-

cular gemmation, and are joined together by short growths from

costae or from the wall, which are placed with some regularity in

vertical series ; elsewhere they are separate. An epitheca exists

,

which may environ the growths. Calices separate, unsymmetrical.

Columella present. Septa variable in number, dentated. Costse

may or may not be apparent.

Distribution.—Fossil. Jura: Europe.

—

Becent. Indian Ocean
;

Mergui.

M. Etallon described the genus Amphiastrcea in 1858, and M.

de Eromentel introduced it iu his ' Introd. a I'etude des Polyp,

fOSS.
;

' but neither had studied the recent fauna ; had they done so

they would have found their fossil form to be of the same genus

as Fhymastrcea, Ed. & H., 1848. Amphiastrcea is absorbed.

Klunzinger, in his excellent work on the Corals of the Eed

Sea, unites the genera CypJiastrcea and Solenastrcea of Milne-

Edwards and Jules Haime. Cyphastrcea, Ed. & H., has all the

characters of Solenastrcea, and in addition the septal laminae are

perforate, trabeculate, and cribriform, except close to the wall,

where they are solid. Some modern Solenastreeans have this

character, and hence the proposed union. The fossil Cyphastrcea

costata, nobis, of the "West-Indian Miocene has exceedingly

cribriform septa, so that the distinction is not modern. The

character has nothing to do with fossilization or with wearing, and

it is general over the whole of the corallites of the species. But

some fossil SolenastrsBans have solid, non-cribriform septa.

There is not a generic distinction between the two forms ; but

Cyphastrcea, which is more recent than Solenastrcea, had better

become a subgenus.
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G-enus Solenaste^a, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Gorall. vol. ii. p. 495 (1857), altered.

Colony massive but light, convex above, incrusting or tall, often

gibbous, rarely plane. Corallites long or sbort, united by a well-

developed exotheca, which extends beyond the small costse.

Calicos with free margins, which are usually circular, but some-

times unsymmetrical in outline. Columella spongy or feebly

developed. Septa thin or stout, imperforate, dentate. Endotheca

fairly developed. Gremmation extracalicinal.

Distribution.—Fossil. Eocene : Europe, Borneo. Oligocene :

England. Miocene : Europe and West Indies. Crag : Eng-

land (?).

—

Suhfossil. Eed Sea.

—

Becent. Eed Sea, Indian Ocean,

Singapore, Caribbean Sea.

Subgenus Ctphaste^a, (genus) Milne-Edwards Sf Jules Uaime,

Hist. Nat. des Corall. vol. ii. p. 484 (1857).

The generic characters are as in Solenastrcea, but the septa are

cribriform.

All so-called Solenastrseans with cribriform septa must enter

this subgenus, and all the recorded species of the genus, according

to Milne-Edwards and Jules Haime.

Bistrihution.—Fossil. Miocene : West Indies.

—

Becent. Red
Sea, Caribbean Sea, Pacific, Australian seas.

Genus Plesiaste^a, Milne-Edivards Sf Jules Haime, Hist. Nat.

des Corall. vol. ii. p. 489, pi. D 7. fig. 5 (1857).

Colony variable in shape, massive, convex or subplane above,

with a naked and costulate common wall. The corallites may
have thick or thin walls, be close or distant, and in the first

instance may fuse inferiorly, and in the last may have a feeble

exotheca between them. Calices shallow, circular and free. Colu-

mella spongy. Septa well developed, exsert, denticulate near the

calicular edge. Pali well developed and in contact with all the

septa which precede those of the last cycle. Endotheca very

feebly developed. Costse and exotheca usually well developed.

Epitheca absent. Gremmation occurs in the intercalicinal areas.

Bistrihution. — Fossil. Eocene : India (Siad). Miocene :

Europe, Sind, Asia.

—

Becent. Pacific, North-Australian seas,

Indian Ocean, Caribbean Sea.

In the Tertiary deposits of San Domingo are several species of

Flesiastr(jea-\ookmg corals (Duncan, "West-Indian Corals," Proc.

Geol. Soc, Nov. 1863, p. 37 et seq. and pis. iv. & v.). There are
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the usual attributes of Plesiastrcda present, but the exotheca is

in excess and there is an epitheca. The columella is papillary

and more concentrated than is' shown in the drawing (pi. iv.

figs. 4« & 5).

This group includes Plesiastrcea distans^P
.
glohosa, and P. ranea,

nobis.

Another species, Plesiastrcea spongiformis, Duncan, op. cit.

p. 39, pi. iv. figs. Qa, 6&, requires a new generic environment.

G-enus Aisttillaste^a, gen. nov.

Colony very convex above, pedunculate and attached. Calices

close, barely projecting ; fossula shallow. Columella cylindrical

and flattened in young, styliform in old calices. Septa sub-

equal, few, well developed. Pali before all cycles except the

last. Costse subequal, projectiag, endiag in exotheca, which is

cellular and well developed. Endotheca scanty. Epitheca rudi-

mentary.

Distrihution.—Fossil. Miocene : San Domingo.

II. Alliance PLACOCCENIOIDA.

Massive budding Astrseidse, with corallites united by costse or by exo-

theca. Septa entire. Columella lamellary, or a septum reaches the axial

space.

Genus Placoccenia, d'Orb.

Genus Placophora, E. de From.

Genus Pleurostylina, E. de From.

Genus Placoc(enia, d'Orligny, Note sur les Polyp, foss. p. 7

(1849)
;
Goldfuss, Petr. Germ. pi. 24. fig. 2.

Colony massive. Calices large, circular, or oval, rather distant,

united by costse. Columella lamellar and well developed, or in

three papillae. Septa entire, unequal, of the decameral or of hexa-

meral type. Costse thick and well developed, cristiform or

granular. Gemmation between the calices.

Distrihution.—Fossil. Oolite and Cretaceous : Europe.

^Genus Placophoea, F. de Fromentel, Pal. Fran^., Zooph. Terr,

cret. p. 495 (1879).

Colony expanded, with a subplane surface formed by close

laminae, slightly granular on the surface, on which the calices are

free to a slight extent. Calices round or slightly oval, distant

(5-8 mm.). Columella large, lamellar. Septa well developed
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and slightly undulating (entire ?). There are 36 septa, unequal

accordiog to cycles.

Distribution.—Fossil. Cretaceous : Europe.

G-enus Pleijeosttlina, FJ. de Fromentel, Introd. a Vetude des

Polyp, foss, p. 201 (1858-61).

Colony in a convex mass or in extended laminae. Calices

circular or polygonal in places. Septa entire, few ; one large

septum reaches the centre of the calice and swells there, after the

fashion of a columella. Corallites united by their walls or by

epitheca, which covers the walls. Common plateau naked and

costulate, or presenting a slightly developed epitheca.

Distribution.—Fossil. Oolite : Europe.

There is much that is unsatisfactory about this genus. The

epitheca uniting the corallites and not covering the " plateau

commun " is difficult to understand. Perhaps the author of the

genus meant exotheca uniting the corallites.

III. Alliance STYLINOIDA.

Massive budding Astraeidse, with corallites united by their costse or by

exotheca. Columella styliform. Septa entire and dentated. Pali may

be present or not.

Tribe I. With entire septa.

Genus Stylina, Lmk.

Genus Psammoccenia, Ed. & H.

Tribe II. With dentate septa.

Genus Columnastr^a, Ed. & H.

Genus Stylastr^a, E. de From.

Helioccenia, Etallon, appears to be a subgenus of Stylina.

Tribe I.

Genus Sttl^a, Lamarck, 1816; Milne -Edwards Sf Jules Haime,

Hist. Nat. des Corall. vol. ii. p. 233, amended.

Colony in the form of subplane, convex, gibbous masses, or

dendroid. The corallites are united by their costse and well-

developed exotheca, or only here and there, and terminate at the

free surface in little conical elevations more or less projecting.

The calices on these elevations are for the most part circular,

free at their margins, and usually distant. The columella is

styliform and projects. The septa are exsert, well developed,
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and numerous or few. Occasionally some primaries are larger

than others. Cycles liexameral, or octameral, or decameral. The

walls are thick. CostsD well developed. The endothecal dissepi-

ments are simple or subvesicular. Gremmation is from the wall

outside of the calice and from the intercalicnlar space. •

Distribution.—Fossil. Trias : Europe. Oolite : England and

Europe. Cretaceous : Europe.

HelioGoenia, Etallon (genus), appears to differ from Stylina in

having costse which do not extend far from the calicular margins.

The columella is sometimes a little compressed. These are hardly

generic distinctions, and I propose to consider Heliocoenia as a

subgenus.

G-enus Psammoccenia, Milne-Edwards Sf Jules Haime^ Hist.

Nat. des Corall. vol. ii. p. 285 (1857).

Colony massive. Corallites separated by exotheca. Calices

unequally close and irregularly projecting, small. Columella

styliform. Septa divided into six simple systems and there are

six pali. lutercalicular area granular, and hardly striated with

costae.

Distribution.—Fossil. Ligsdorf (Haut Rhin), Europe.

Tribe II.

Genus Columnaste^a, Milne-Edwards 8f Jules Uaime, Hist.

Nat. des Corall. vol. ii. p. 262 (1857). Illustrated by Eeuss,

Denkschr. der Wien. Akad. der Wiss. t. vii. pi. 14. figs. 1 & 2

(1854), and Duncan, "West-Indian Corals," Proc. Greol.

Soc, Dec. 1867, pi. v. figs. 1 « & 1 5 (by error the word " sto-

loniform" was printed for " styliform," p. 18).

Colony massive, convex, lobed, or subdendroid. Corallites

united by costse. The calices are moderately deep, circular, and

projecting, and have their margins free. The columella is styli-

form and not much developed. The septa are thin, arched where

free, denticulate. There are pali which form a single crown.

The costse are well developed. The gemmation occurs from the

intercorallite tissue.

Distribution.—Fossil. Cretaceous : Europe. Eocene : West
Indies. Pliocene: Europe.

E. Pratz has shown that the septa of the species of this genus

are not entire at the free edge.
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The following genus is not satisfactory in the face of the

possibility of Stylina having dentate septa :

—

Q-enns Sttlastr^a, E. de Fromentel^ Introd. a Vetude des Polyp,

foss. p. 223 (1858-61).

Colony convex, massive. Corallites circular in outline and

united by a considerable development of the costse. Calices pro-

jecting, circular. Columella round, styliform, and well developed.

Septa strongly and regularly dentated. Costse well developed,

and pass towards those of the neighbouring calices without being

actually confluent. Gemmation between the calices.

Distribution.—Fossil. Cretaceous : Europe.

IV. AlHance PHYLLOOCENIOIDA.

Massive budding Astrseidse. CoralHtes united by their costse, with or

without the intervention of exotheca. Columella absent. Endotheca

vesicular or tabulate.

Tribe I. With entire septa.

Genus Phylloco^nia, Ed. & H.

Genus Convexastr^a, d'Orb.

Tribe II. With dentate septa.

Genus Adelastr^ea, Reuss= Confusastr^a, Ed. & H.

Tribe I.

Genus Phtlloc(ENia, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Gorall. vol. ii. p. 272, 1857 {non Lauhe), amended.

Colony convex, subspherical, with a large base, or pedunculate,

or subplane. Corallites eostulate and united by much exotheca,

parallel oi' divergent. Calices circular or deformed, free at the

margins, and projecting. Columella absent or rudimentary.

Septa large, entire, exsert, and well developed. Costse well

developed, prominent, uniting calices . Endotheca abundant and

often vesicular. Gemmation occurs between the calices.

Distribution.—Fossil. Cretaceous : Europe. Eocene : Europe,

Sind in Asia. Miocene ; San Domingo.

The form described by Laube from St. Cassian is not of this

genus. This is proved by the magnified view of the section.

There is a double wall to the calice, one marginal and the other

beyond. Neither is the form a species of CyatJiocoenia^ Duncan.

It comes within the Elasmocoenioid alliance (see p. 115).
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Genus Cottvexastr^a, cVOrUgny, Note sur les Polyp, foss. p. 9

(1849). Illustrated by Milne-Edwards & Jules Haime,

Brit. Eoss. Corals, Pal. Soc. pi. 23. figs. 5 & 6, and Hist. Nat.

des Corall. vol. ii. p. 277 (1857).

Colony convex, gibbous, or dendroid. Corallites united by

their well-developed costse. Tbe walls are cylindrical, and tbeir

calicinal margin is hidden by the septo-costse, which are few in

number, straight, exsert, and slightly granular. The septa are

few in number, continuous with the costse, and these last do not

all reach from calice to calice, and there is often an intercalicular

furrow. There is no columella.

Distribution.—Fossil, Trias : Europe. Oolite : England and

Europe.

Tribe II.

Grenus Adelaste^a, Beuss, DenJcschr. der Wien. Akad. der Wiss.

t. vii. p. 115 (1854), correcting the name GonfusastTcea^

d'Orb. ; and Milne-Edwards & Jules Haime, Pol. foss. des

Terr. pal. p. 98 (1831).

Syn. Confusastrcea, d'Orb.

Colony massive, with a plane or convex surface. Corallites

intimately united by their costse, which sometimes are confluent.

Calicos large and very slightly projecting, shallow, with margins

rounded off, resembling circular bourrelets. "Walls of calicos

rudimentary. Polygonal grooves between the calicos indicating

the junction of corallites. Septa well developed and uniting by
their inner edges without the intervention of a columella.

Distribution.—Fossil. Trias: Europe. Oolite: Europe, Eng-

land ? Cretaceous : Europe.

The unclassical word Confusastrcea was abolished by Eeuss.

V. AUiance CYATHOPHOROIDA.

Massive Astraeidse, increasing by gemmation. Corallites separated by

coenenchyma or exotheca. Columella absent or present. Dissepiments

or transverse tabulae.

Genus Cyathophora, Mich.

Genus Areacis, Ed. & H.

Genus Psammophora, E. de From.

Genus Ctathophoea, Michelin, Icon. ZoopTi. p. 104 (1843),

amended.

Colony massive, convex. Corallites united by their costse and
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exotheca. Calices slightly projecting, circular, united by costse.

Columella absent. Septa unequal, but not numerous. Endo-

thecal dissepiments stretching across the internal cavities of the

corallites like tabulse.

Distribution.—Fossil. Oolite : England, Europe. Cretaceous

:

Europe.

G-enus Aeeacis, Milne-Edwards Sf Jules Haime, Comptes Bend,

de VAcad, des Sci. t. xxix. p. 70 (1849).

Colony massive and Astrseiform. Calices circular or deformed,

separated by coenenchyma. Coenenchyma spongy and echinulate

on the surface. Walls of corallites distinct from the surrounding

coenenchyma. Septa unequal, entire, principal uniting in the

axis. No columella. Endotheca rudimentary, or as well-

developed horizontal tabuliform processes.

Distribution.—Fossil. Eocene : Europe, Borneo.

G-enus Psammophoea, F. de Fromentel, Fal, Fran^., Zooph, Terr,

cret. p. 494 (1879).

This genus was created for Stylophorinse with a papillary

columella, before such a thing was found. M. de Fromentel

subsequently found a coral in the d'Orbigny museum which

presented the characters of the Stylophorinse and also a papillary

columella.

The figures given (pi. 90. fig. 4) show a wretched specimen.

However it has a compressed, thin, laminate form with calices

on both sides. There are four cycles of septa and fine costse.

Calices wide apart.

It is not one of the Stylophorinae, and I place it here with

some doubt.

Distribution,—FossiL Cretaceous : Europe.

VI. Alliance PENTACCENIOIDA.

Agglomerate Astrseidse, increasing by gemmation. CoraUites united

by the costse, more or less free above. Primary septa five in number.

Genus Pentaccenia, d'Orb.

Genus Acanthoccenia, d'Orb.

G-enus Pentac(enia, d' Orbigny, Bev. et Mag. de Zool.

p. 175 (1850).

Calices with their margins either subcircular and free, or poly-

LINN. JOTJEN.—ZOOLO&Y, VOL. XVIII. 8
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gonal and united. Eive principal septa. No columella. Calices

from 1 to 2 millim. broad.

Distribution.—Fossil. Cretaceous (Neocomian) : Europe.

G-enus Acanthoc(E]S"IA, d'Orligny, Mev. et Mag. deZool.

p. 175 (1850).

Colony massive. Calices circular, with free margins and a

styliform columella. Septa in three cycles, but there are only

five primaries.

Distribution.— Fossil. Cretaceous (Neocomian) : Europe.

VII. Alliance ELASMOCCENIOIDA.
Agglomerate Astrseidse, increasing by gemmation between the calices.

Corallites united by a second wall, with or without exotbecal coenen-

chyraa.

Genus Diploccenia, E. de From.

Genus Diplocceniastr^a, D'Achiardi.

Genus Diplothecastr^a, Duncan.

Genus Koiloccenia, Duncan.

Genus Anisocgenia, Reuss.

Genus Heteroccenia, Ed. & H.

Genus Elasmoc(enia, Ed. & H.

Genus Diploccei^ia, F. de Fromentel, Notes a Vetude des Folyp.

foss. p. 183 (1858-61)
;
Descrip. des Folyp. foss. de Vetage

Mocom. p. 39, pi. v. figs. 7, 8, 9 (1857).

Colony tall, or in a rounded mass. Corallites with two walls

—

one projecting and hidden by the septa, but indicated by a circular

bourrelet ; the other united to the walls of the neighbouring

corallites separating the costse, and variable in its outline. Co-

lumella styliform and strong. Septa entire, thick, and continuous

with the costse. Gremmation ?

Distribution.—Fossil. Oolite and Neocomian : Europe.

Genus DiPLOCCENiASTRiEA, D'AcTiiardiy CoralU Giurassici delV

Italia Settent. (Pisa, 1880).

Colony in thick laminse. Corallites immersed in the coenen-

chyma, which is compact. Calices circular, filling up below.

Columella small, spongy. Septa spinulose, straight, the larger

joiniDg the columella, continuous with costse which occupy the

outer calicular spaces, and merge into those of neighbouring

calices. Gemmation peripheral.

Distribution.—Fossil. European Oolite.
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D'Achiardi describes a single species from one specimen, which

he considers the type of this genus, DiplocoeniastrcBa. He con-

siders that this genus, by having denticulate septa and a spongy

columella, differs from Biplocoenia. Unfortunately the internal

structures of M. d'Achiardi's specimen are not visible, notwith-

standing the perfection of the superficial septa, costsD, and colu-

mella. The form is described in * Coralli Giurassici dell' Italia

Settentrionale,' Pisa 1881, p. 41. I introduce the genus into the

Alliance with a little doubt.

G-enUS DiPLOTHECASTEiEA.

Syn. Diplocoenia (non E. de Fromentel), Duncan, "West-Indian

Corals, Quart. Journ. Geol. Soc. vol. xxiv. (1867), p. 20, pi. i.

fig. 3.

The colony is massive. Corallites tall, crowded, polygonal,

united by a well-developed common wall which projects at the

calicular surface. Within the polygonal wall is a space occupied

by coenenchyma of oblique vesicular dissepiments, and within

that an internal wall, whence arise the septa. This calicular wall

is circular in transverse outline, wavy and thin. Columella

lamellar, and often joined to one.of the septa. Septa wide apart,

unequal; cycles imperfect. Endotheca slight, within the inner

wall. Gemmation occurs from the coenenchymal space.

Distribution.—Fossil. Miocene : West Indies.

Genus KoiLOCCENiA, Duncan.

Syn. Phylloccenia, Laube.

Colony convex or subplane above, massive, low. Corallites

with an intermediate structure which is usually a second wall to

each, and which may fuse with those of others. Here and there

intermediate exotheca. Calices with well-developed costse, which

in section do not touch those of other calices. Septa well

developed, but short. Axial space large, hollow, and without

a columella.

Distribution.—Fossil. Trias (St. Cassian) : Europe.

This genus is founded to receive Phyllocoenia decipiens, Laube.

It is very well defined by the absence of columella, the short

septa, and the double wall, as seen in sections. Mr. Tomes

mistook the superficial view for Cyathocoenia^ nobis, in a paper

read before the Geological Society of London and not yet pub-

lished.

8*
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Grenus Anisoccenta, Beuss, Foss. Korallen von der Insel Java,

^Novara ' Expedition, p. 166.

Colony in stumpy or finger-shaped masses. Calices irre-

gularly shaped and sized, surrounded by coenencliyma, on which

the margins are raised and often grooved. Columella none.

Septa unequal, some very thick and others very thin, entire, non-

exsert, feebly granular. Coenenchyma cellular, apparently of

exotheca forming the ends of feeble costse. Endotheca well

developed, oblique, and uniting the ends of the larger septa around

the axial space. Gremmation extracalicular.

Distribution.—Fossil. Eocene: Java.

G-enus Heteeoc(ENIA, Milne-Edwards Sf Jules Haime, Hist.

Nat.des Corall. vol. ii. p. 282 (1857). Illustrated by Eeuss,

Denkschr. der "Wien. Akad. der "Wiss. t. vii. pi. 10 (1854).

The colony is convex and gibbous, or dendroid. The corallites

are united by an abundant coenenchyma formed of mural expan-

sions and exothecal dissepiments. The calices are distant, cir-

cular, and projecting. There is no columella. Septa exsert

and well developed ; but there are never more than 12, and

often only 6, and they are unequal, there appearing to be three

simple systems of them.

Distribution.—Fossil. Cretaceous : Europe.

Grenus Elasmoccenia, Milne-Fdwards Sf Jules Uaime, Hist,

Nat. des Corall. vol. ii. p. 279 (1857). Illustrated by Michelin,

Icon. Zooph. pi. 51. fig. 3 (1845), as Oculina explanata.

Colony convex, more or less massive, or sublamellar. Coral-

lites wide apart, and united by mural expansions which are

granulated and feebly striated where free, and which are formed

by layers of vesicular exotheca or coenenchyma. The walls are

thick ; the septa are irregular and very granular. There is

neither columella nor pali. Calices circular or subelliptical.

Costse feebly developed.

Distribution.—Fossil. Cretaceous : Europe.

VIII. Alliance ECHINOPOROIDA.
Massive, budding, rarely fissiparous Astrseidse, fohaceous. Corallites

short, united by an echinulate coenenchyma. Septa spinulose.

Genus Echinopora (pars), Dana.

Genus Acanthopora, Verrill.

Genus Physophyllia, Duncan.
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Milne-Edwards and Jules Haime introduced a subfamily of

Astrseidse to^receive the genus Echinopora, Lamarck and Dana.

Yerrill lias shown that this genus is not homogeneous, and that

some species should be associated with the family Fungidse, and

one with the Astrseidse proper.

The following is the diagnosis of Dana as given by Milne-

Edwards and Jules Haime, in whose work the early synonymy

is given.

Genus Echinopoea (pars), Dana, Wilhes Exploring Expedition,

Zoophytes, p. 278 (1846).

The colony is thin, adhering in the middle, and extend-

ing on all sides in foliaceous laminse which are ordinarily lobed.

The common plateau is costulate radially, and has a rudimentary

epitheca. Corallites very short and greatly spined, united by an

echinulate coenenchyma. The calicular margins have the shape

of circular and more or less projecting bourrelets. The free

edges of the septa are very spined, the strongest teeth being

near the columella, where they frequently simulate pali. Colu-

mella spongy. Endotheca slightly developed.

Distrihution.—Fossil. Miocene : Sind, Asia.

—

Becent. Indian

Ocean, Indo-Pacific, Red Sea.

—

Siibfossil. Eed Sea.

This diagnosis still holds good for some species which should,

however, enter the Astrseidse.

But Echinopora aspera, Ellis & Solander, has been shown by

Yerrill to belong to the Eungidse ; and he has established the genus

Trachypora for it. It appears that this name had been already

applied to other forms before Yerrill gave it ; and Klunzinger

suggests the name EchinopliylUa instead. Echinopora horrida,

Dana, which Milne-Edwards and Jules Haime state to be a

dendroid variety of Echinopora hirsutissima, Ed. & H., 1850,

has been made the type of the genus Acanthopora, Yerrill,

because its polyps differ from those of other Echinoporce, and

because the calices become filled up as in Oculina.

G-enus Acanthopora, Fer^^7Z, Bull. Mus. Comp. Zool. Camh. Mass.

1864, No. 3, p. 54.

Colony ramose, solid, the cells being filled as in Oculina.

Costse represented by series of spines.

This short diagnosis hardly suffices. The corallites are short,

having the shape of large and strongly spined button-shaped

prominences. Costse very thick, subequal, separated by deep
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spaces in whicli there may be small costse. Very spinulose. Cali-

cular fossa moderately deep. Columella subpapillary. Septa

exsert, with the free edge very incised. Steroplasma filling much

of the calice with age.

Distribution,—Becent. Indian Ocean.

G-enus Phtsophtllia.

Colony large, spreading, pedunculate, foliaceous, folia united

and presenting faint broad ridges, which are crossed by septo-

costse, Corallites low, wide apart, arranged more or less in

concentric circles. Calicos distant, large, sunken, deep, elongate,

forming series of 2 to 4, or circular. Fossa large and deep.

Columella small, trabeculate. Septa large, exsert, spinulose,

especially near the axis, unequal, wide apart
;
ending in septo-

costse which are confluent with those of the calices on either

side, and some of which pass over broad ridges radially. Inter-

calicular surface large, gibbous or ridged, formed of convex

vesicular endotheca ; this endotheca fills up the interseptal

loculi also, and is greatly developed. Calices on one side of the

colony only. Common wall inferior, costulate to the base. Costse

distinct, spinulose. No epitheca. Eissiparity occurs, and also

gemmation.

Distribution.—Recent. Locality ?

There is but one specimen in the British Museum of this

genus, but it is a very marked form. The late Mr. Brliggemann

gave the form a manuscript name, but did not describe it. The
classificatory position is doubtful, but I place it here.

GROUP. Massive budding Astraeidae. CoralHtes united by peritheea.

Genus Galaxea, Ohen (1815); amended in Milne-Edwards Sf

Jules Haime, Hist. Nat. des Corall. vol. ii. p. 223 (1857).

Colony fasciculate and submassive. Corallites elongate, with

stout walls marked with feeble costse. Calices circular or de-

formed. Columella absent or rudimentary. Septa usually very

exsert, lanceolate, often slightly granular on their sides, entire.

Endotheca moderately abundant. A peritheea or vesicular inter-

corallite growth is abundant, and joins the corallites and their

ends together. It reaches up to different distances from the

caHcular margin, so that the upper ends of the corallites pro-

ject above. G-emmation subbasilar and from the wall.

Distribution.—Becent. Eed Sea, Indian Oceau, Pacific.

—

Sub-

fossil in raised beaches.
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Group-Genus Leptastr^a.

Genus Leptaste^a, Milne- JEJdwards Sf Jules Hairnet Sist. Nat.

des Gorall. vol. ii. p. 493 (1857).

The colony is massive, or else incrusts, and is subplane or

convex at the free surface. Corallites short, with very dense

muro-costal structures, which become compact and fused. Calicos

with distinct margins, close, shallow. Columella papillary.

Septa thin, close, exsert, margin subentire, granular; inner

edge trabeculate, with ascending denticles. Costse small, visible

between the calicos. Endotheca feeble. Gemmation extracali-

cular ; sometimes fissiparity occurs.

Distribution.—Recent. Indian Ocean and Eed Sea.

It appears that the incrusting species extends by a kind of

stoloniferous gemmation.

—

Duncan, Proc. Linn. Soc. 1884.

IX. AUiance BARYSASTRiEOIDA.

Agglomerate Astraeidse, increasing by marginal and submarginal (within

the calice) gemmation. Walls fused, but thick, and often subcellular.

Septa denticulate.

Genus Barysastr^ea, Ed. & H.

Genus Acanthastr^a, Ed. & H.

Genus Bartsastr^a, Milne-Edwards and Jules Haime, Hist.

Nat, des Gorall. vol. ii. p. 312, pi. D 8. fig. 2 (1857).

The colony is convex or subgibbous, very dense and compact.

The corallites are united by their very thick and solid walls.

Calices shallow, close, small, polygonal, and barely separated by

shallow grooves. Columella subpapillary above, compact and

large low down. Septa very thick, close, and not much toothed.

Endotheca slightly developed. Internal cavity gradually filling

up inferiorly. Gemmation submarginal.

Distribution.—Recent. Locality ?

Genus Acanthastr^a, Milne-Edwards Sf Jules Uaitne, Hist.

Nat. des Gorall. vol. ii. p. 501, pi. D 6. fig. 1 (1857).

The colony is in the shape of a subplane or convex mass. The

corallites, short or tall and broad, are united by their walls which

are subcellular. Calices subpolygonal, with broad spinous mar-

gins, with or without irregular superficial grooves. Columella

parietal or rudimentary. Septa exsert, stout, and much spined,

the largest of the spines being the most external. The upper

part of the lamina is trabeculate below the spinous teeth. Endo-
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tteca greatly developed. Epitheca complete. G-emmation sub-

marginal and marginal.

Distribution.—Subfossil. Eed Sea.

—

Recent. Eed Sea, Indian

Ocean, Pacific.

X. Alliance ASTROCCENIOIDA.

Agglomerate Astrseidse, increasing by extracalicular, marginal, and lateral

gemmation. Columella variable. Pali may or may not exist. Corallites

united by their walls, with sometimes a coenenchymal development. Septa

denticulate or entire.

Tribe I. With denticulate septa.

Genus Astroccenia, Ed. & H.

Genus Cyathoccenia, Duncan.

Genus Stephanoccenia, Ed. & H.

Genus Narcissastr^a, E. Pratz.

Tribe II. With entire septa.

Genus Styloccenia, Ed. & H.

Genus Haldonia, Duncan.

Genera absorbed:

—

Ccenastr^a, Etallon; Stephanas-

TR^A, Etallon.

Genus described and not placed:

—

Bathyccenia. Tomes,

probably= Styloccenia.

Tribe I.

Genus Astroccenia, Milne-Edivards Sf Jules Haime, Hist. Nat,

des Gorall. vol. ii. p. 254, amended.

Syn. Coenastrcda, Etallon (1864).

Colony variable in shape, massive, gibbous, lamellar, dendroid

or discoid, compact, sometimes incrusting. Corallites prismatic

or cylindrical, uniting by their walls, which are thick and simple
;

ccenenchyma rare between them. The calices are polygonal,

irregular or regular in shape and size, and their margins are

ordinarily simple. The columella is styliform and more or less

projecting. The septa are dentated minutely, few in number, and

often irregular in their cyclical arrangement. Gemmation mar-

ginal and lateral, or marginal and circumferential only.

Distribution.— Fossil. Trias : Europe. Infra-Lias : England

and Europe. Lias, Oolite : Europe, England ? Cretaceous,

Eocene : England and Europe, Asia. Eocene : Borneo. Mio-

cene : Europe, West Indies
;
Sind, Asia.

—

Recent. Caribbean Sea.

Genus Ctathoccei^ia, Duncan^ Brit. Foss. Corah (Zone ofAmm,
angulatus), Pal. Soc. Lond. 1867, pt. iv. no. 1, p. 27.

Colony fasciculate or gibbous, or incrusting. Corallites
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united by their walls and by more or less coenenchyma, polygonal,

and often cyliDdrical. Calices small. Columella absent. Septa

finely dentate. Costse not confluent. G-emmation superior and

marginal.

Distribution.—Fossil. Infra-Lias : England.

The presence of structure between the walls is decided ; but

it is very slight, and not sufficient, considering the other cha-

racters, to remove the genus out of this Alliance. The nature

of the calicinal walls and the irregular septal distribution of the

genera Aplocoenia and Pentacoenia distinguish them from the

above. The genus is distinct from Koilocoenia.

Grenus Stephanocgenia., Milne-Edwards Sf Jules Haime, Hist.

Nat. des Corall. vol. ii. p. 264 (1857).

Syn. Stephanastrcea, Etallon, 1864.

Colony massive, convex, lobed, or pedunculate, or incrusting

or dendroid. Corallites united by their walls, which are compact

and thick. Calices generally polygonal, with simple margins.

The columella is styliform and slightly projecting, but always

well developed. The septa are slightly exsert, denticulate slightly,

well developed, granular at the sides. There are pali before all

the septa except those of the last cycle. Gemmation marginal

and lateral.

Distribution.—Fossil. Jurassic : Europe. Cretaceous : Europe

and England. Eocene : Europe. Eocene and Miocene : Sind,

Asia, West Indies.

—

Recent. Locality ?

Genus JSTarcissastr^a, F. Fratz, Focene Koralien aus der

Libyschen Wuste und Aegypten (1883), p. 228.

Colony massive, composed of long, polygonal corallites united

by their walls, without costse and coenenchyma. Calices more or

less deep. Septa toothed. Pali in one crown. Columella ?

Dissepiments abundant.

Distribution.—Fossil. Eocene: N.E. Africa.

The genus will be better understood when other types of it

are found. It is allied to Stephanocmnia.

Tribe II.

G-enus Haldonia, Duncan, Quart* Journ. Q-eol. Soc.

vol. XXXV. (1879), p. 91.

Colony massive, incrusting, convex above. Corallites united

by their walls. Calices small, circular in outline, raised, deep,

and widely open, separated by a slight depression. Columella
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absent. Septa unequal, slender, not exsert, low vertically,

entire. Pali just within tlie primaries, small, distinct, narrow,

granular, ridged. Costse well developed, and do not unite with

those of other calicos. Endotheca abundant, closing the calicular

fossa as if by tabulae.

Distribution.—Fossil. Cretaceous : England.

Grenus Styloc(enia, Milne-Edwards Sf Jules Saime, Hist. Nat.

des Corall. vol. ii. p. 250, amended. (See Pal. Indica, ser. xiv.

Corals of Sind, for illustrations.)

The colony is in the form of a thick lamina with the base covered

with a well-developed epitheca. The corallites are united by

their walls, which are thin and prismatic. The calices are poly-

gonal, with simple margins. The columella is styliform and pro-

jecting. The septa are thin, not numerous. At some of the

angles where calices join, there are erect columns, narrow-grooved

and various in height according to the species. In perfect forms

these columns are either pointed at the top, or bear an aborted

calice, the groovings and intermediate ridges being the intercostal

spaces and costse. G-emmation marginal.

Distribution.—Fossil. Oolite : England. Eocene : England,

Europe, Sind in Asia, West Indies. Miocene : Europe.

Mr. Tomes has described two species of a genus which he

has diagnosed and named Bathycoenia. The habit of the forms

is that of Stylocoenia ; and the nodular elevations between the

calices are clearly in relation to gemmation. The descriptions

and figures of the Stylocoenians from Sind, Pal. Indica, ser. xiv.

(' Eossil Corals and Alcyonaria from Sind,' 1882), were doubtless

unknown to Mr. Tomes. The worn condition of the calices of the

BathycoenicB, which are very rare corals, is evident ; but the

columella, although ragged in transverse outline, may have been

styliform.

I mention the genus, but do not place it definitely.

Genus BAXHTCffiNiA, Tomes, Quart. Journ. Geol. Soc. 1883, p. 176.

Colony turbinate, attached. Corallites united intimately by

their walls. Investing common wall costulated, and has epitheca.

Calicular surface convex. Calices more or less pentagonal, or

rounded and deep. Septa entire, thin, project but little into the

calice, rise in obtuse points where they meet those of other calices

on the wall. Primaries meet to form a ragged columella. Cali-

cular angles with obtuse points. G-emmation at obtuse points.

Distribution.—Fossil. Oolite : England.
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XI. Alliance ISASTRiEOIDA.

Agglomerate Astrseidae, increasing by gemmation within the calice

Walls of corallites fused. Occasionally the fusion is deficient near the

calice or low down. Septa denticulate or entire.

Tribe I. Septa denticulate.

Genus Isastr^ea, Ed. & H.

Genus Prionastr^a, Ed. & H.

Genus Placastr^a, Stol.

Genus Elysastr^a, Laube.

Genus Lepidophyllia, Duncan.

Tribe II. With entire septa.

Genus Aploccenia, Ed. & H.

Genus absorbed :

—

Metastr^a, Ed. & H.

Tribe I.

Genus Isastr^a, Milne-Edwards Sf Jules Haime, Hist. Nat. des

Gorall. vol. ii. p. 526 (1857).

Colony massive, convex, gibbous, subdendroid or incrustiug.

Corallites prismatic, and intimately united by tlieir walls, which

are simple throughout. The calices have a polygonal outline,

which is simple and ridge-like. The columella is rudimentary

or absent. The septa are thin, close, granular, denticulate.

Endotheca fairly well developed. The common base is marked

with fascicles of costse, and has a thin epitheca. Gemmation

calicinal and submarginal. Occasionally the calicular walls are

slightly apart near the calice.

Distribution.—Fossil. Trias: Europe. Infra-Lias, Lias, Oolites:

England and Europe. Cretaceous : England, Europe, India.

Eocene : Europe, India (Sind). Miocene : "West-India Islands.

Genus PRiONASTEiEA, Milne-Edwards Sf Jules Haime, Hist.

Nat. des Gorall. vol. ii. p. 513, pi. D 8. fig 1 (1857).

Syn. Metastrcea, Ed. & H.

.
Colony large, massive, convex, with or without ascending lobes,

subplane, hemispherical, gibbous. Corallites close, prismatic

;

their walls are united above but usually not below. Calices

polygonal and deep, or not large
;
margins simple or in crests.

Columella spongy, variable in development. Septa thin, narrow

above, close, granular, and very finely serrate, the longest teeth
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being near the columella. Endotheca well developed. Epitheca

thin and complete.

Distribution.—Fossil. Oligocene : India (Sind). Miocene

:

Europe.

—

Becent. Indian Ocean, Eed Sea, Pacific, Australian

seas, West Indies.

The genua Metastrcsa, Milne-Edwards and Jules Haime, Hist,

Nat. des Corall. vol. ii. p. 525, cannot be considered in the light

of a genus when contrasted with Prionastrwa. The only distinction

is one of growth, and in Metastrcea the walls are compact in

their whole height. This compactness is seen in portions of

species of Prionastrcea.

Metastrwa is absorbed in Prionastrcea.

Genus PLACASTEiEA, Stoliczlca^ Gretaceous Corals of Southern

India, Palceontographica Indica, vol. iv. (4) 1873, p. 33,

pi. vii. fig. 1.

Colony massive, convex. Corallites united by their walls,

which are fused. Calices irregularly disposed, close, polygonal,

separated by ridges. Columella lamellar, solid, with a finely

granulated upper edge. Septa numerous, close, finely denticulate

and granular, confluent over the narrow calicular wall.

Distribution.—Fossil. Cretaceous of Southern India.

This genus resembles Isastrcea, but there is the addition of a

lamellar columella. The method of increase is not given by

Stoliczka ; but it certainly was not fissiparous, as in LamellastrcBa,

Duncan.

Grenus Eltsaste^ea, Laube, ^^Faune der Schicht. von St. Cassian,''^

Denies, der Kais. Akad. der Wiss. Wien, 1864, Bd, xxiv.

p. 261.

Colony csespitose, subplane above, composed of corallites

springing from a base of greater or less width, united by their

walls or by costae to a certain extent high up. Calices irregular

in shape, usually united to their neighbours by a broad surface.

Columella rudimentary or spongy. Septa unequal, flexuous,

serrate. Endotheca abundant. Gremmation within the calices.

Epitheca exists.

Distribution.—Fossil. St. Cassian deposits : Europe. Infra-

Lias : England.
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G-enus Lepidophyllia, Duncan, Brit. Foss. Corals, Pal. Soc.

pt. iv. no. 2, p. 53 (1868).

Colony flat or tall, with corallites overlapping but joined by

their walls. Calicos more or less circular and deformed, widely

open. Columella absent. Septa dentate. Gemmation in the

centre of the calicos. Epitheca distinct. Endotheca present.

Distribution.—Fossil. Jurassic : England.

Tribe II.

Genus Aploccenia, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Gorall. vol. ii. p. 281, pi. D 3. fig. 1 (1857), more defined.

Colony thin, with a convex surface. Corallites united by their

walls, and prismatic. Calicinal walls very thin, and in zigzags.

Calicos superficial, unequal, large. Axial space empty and small.

Septa thick, unequal, straight, smaller internally, entire
;
systems

irregular.

Distribution.—Fossil. Eocene : Europe.

XII. Alliance LATIMiEANDROIDA.
Agglomerate Astraeidae, increasing by calicular gemmation. Calices

single or multiple, in valleys. Corallites united by their walls completely

or incompletely at the surface. Septa denticulate. Endotheca present.

Genus Latim^andra, Ed. & H.

Genus Hetkrogyra, Reuss.

Genera absorbed :

—

Chorisastr^a, E. de From. ; Micro-

phyllia, d'Orb.
;
Cormophyllia, d'Orb.

Genus Latim^andra, Milne-Fdwards Sf Jules Uaime, Hist.

Nat. des Corall. vol. ii. p. 543 (1857).

Syn. Jf^crop%ZZ^^^, d'Orb.
;
Gormop7ii/llia,dL Orb.

;
Chorisastr<^a,

E. de Erom.

Colony massive, variable, convex, with a broad or narrow base,

or pedunculate or subturbinate, subplane, or subdendroid.

Corallites united by their walls, fusion not always perfect.

Calices some circumscribed, others in short series with their

centres distinct. Columella rudimentary. Septa numerous, thin,

close, laterally granulate ; dentations fine and subequal. Common
wall costulate, without epitheca. Endotheca scanty. Gemma-
tion calicinal and submarginal.

Distribution.—Fossil. Trias, Jurassic : Europe and England.

Cretaceous, Eocene : Europe. Eocene : Sind, Asia, and Borneo.

Miocene: Sind.
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The genus Latimceandra is a very large one, and follows the

rule which is noticed under such circumstances ; it is ill defined

from some others. During the growth of vigorous individuals

remarkable changes occur in the arrangement and relation of

the calices. The union of the elongate calices by their walls

with their neighbours is the completion of the generic definition
;

but it sometimes does not occur everywhere in the same large

corallum or colony, and here and there the walls are not

united, there being a distinct crevice between them. Were a

fossil specimen to be broken and part of it to retain the

true Latimseandroid structure and the rest to show the incom-

plete union, the latter would be considered generically distinct

from the former by M. de Eromentel, and would be called

Ghorisastrcea.

Now A. E. von Eeuss described and figured, in his description

of the Eossil Anthozoa of the strata of Castelgomberto*, beautiful

specimens of Latimceandra circumscri'pta, L. marcTielloides, and

L. dcedalcea, in which the true character is present ; and also

equally well-preserved types of L. discrepans and L. dimorpJia,

in which the walls are separate (plates 5-8). No one can doubt

that all these forms belong to one genus, and that there is no

necessity for the experiment of introducing GhorisastrcBa to

separate the last from the first.

The same author carried the matter further, for he describes

{op. cit. p. 20, pi. V. figs. 2-3) a type in which there are calices

of the true Latimseandroid type, others separate and Choris-

astrsean, and many others which are circular in outline and free

all round to a considerable depth, looking like a combination of

Thecosmilia, Latimceandra, and Ghorisastrcea. The specimens are

large, and their habit of irregular growth and irrregular calicular

junction is most suggestive in a classificatory sense, because

there is a constant springing up of independent buds which

sooner or later become serial in their calices, and at last unite by

their walls. The colony is never entirely Latimseandran, Choris-

astrsean, or Thecosmiliau.

It is the independence of the circular calices, which is so unlike

anything Latimseandran, that characterizes amongst other things

Seterogyra, Eeuss. The type H. lohata, Eeuss, cannot possibly

come within the genera already mentioned.

* "Pal. Stud, iiber die alt. tertiarsch. der Alpen," Denkschr. d. Kais. Akad,

Wiss. Wien, 1867-68, p. 21 et se^.
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M. de Eromentel writes (' Introd. a I'etude des Polyp, foss.'

p. 163), " Nous avons separe des Latimeandras des fossiles qui

presentent bien comme celles-ci des caliees reunis en series, mais

dont les series restent libres par leur cote et ne sont meme pas

unies des cotes. Nous avons reuni les quelques especes qui

presentent ce caractere sous le nom generique de Chorisastrcea.'"

Hence it is only to corals with serial calicos that Chorisas-

trcea can apply.

In the Pal. Prang., Zooph. Terr. cret. p. 445, M. de Fromentel

states that the genus Ohorisastrcea, E. de P., 1858, includes the

Syrrastrseans which increase by budding, but whose series rest

free at the summit, and are not united dorsally or by their

costse.

It is remarkable that M. de Promentel should classify Lati-

mcdandra with corals having serial calicos. E. Pratz has pointed

out that this is an error. Latimceandra has not what M. de

Promentel calls a Syrrastrsean type of growth, but a Disastrsean

or Polyastrsean (see Latimceandra Flemingi, Ed. & H.). Lati-

mceandrcB are modified Isastrseans ; and these last, like Lati-

mceandra^ often have their calicular walls separated for a short

distance downwards.

Many genera have the walls united, except close to the calicos,

and during growth union takes place there.

Heterogyra, Eeuss, cannot be included in the so-called genus

Ohorisastrcea. 1 do not think it advisable to retain this last

genus.

Genus Hetekogtra, Beuss, Pal. Stud. u. die alt. tertidrsch. der

Alpen, Abth. i., AntJioz. v. Oastelgomlerto. "Wien, 1868, p. 20.

Colony massive. Corallites increasing by gemmation and

irregular serial calicinal growth, united inferiorly, free superiorly.

Calicular surface irregular, showing nearly circular and very

deformed calicos, free from the calicinal margin down to a certain

depth. Septa numerous, denticulate. Columella absent. Endo-

theca exists, but an epitheca does not cover the costse.

Distrilution.—Fossil. Eocene : Europe.

The alliance of this form is with the Latimseandroids and not

with the Symphyllioida. Its importance is considerable in

relation to the so-called genus Ghorisastrcea, E. de Prom., and

the morphology of Latimceandra also.

The genus Merulina was placed by Milne-Edwards and Jules
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Haime as a unique genus or a group of Pseudo-Fungidse, because

of the A^aricia-like appearance and perforated wall. Dana
placed the genus in the Astrseidse, and I think that is its proper

position ; for the perforations are not more than growth-apertures

and do not always exist ; and in forms where there are calices on

both sides of the common wall there are no perforations. I do

not retain the group Pseudo-Fungidse in the sense of M.-Edwards

and Haime.

Group-Genus Merulina.

G-enus Meetilina, Bhrenberg, Gorall. des Both. Meer. p. 104

(1834), amended.

Colony fixed, foliaceous, frondiform, folded, or subdendroid.

Corallites in linear series with fused walls, having simple ridges

crossed by septo-costae. Calices with centres distinct, in small

series, confluent by their septo-costae. Columella slightly deve-

loped, spongy or tubercular. Septa stout, sharply denticulate,

trabeculate, here and there few, granular at the sides. Common
plateau, when it exists, is striate and echinulate along long and

somewhat diverging lines, bound as it were in long groups,

between which are perfect foramina near the edge of the colony,

and deep depressions like slits elsewhere. Where the colony is

not foliaceous and is solid, there is no common plateau, and there

are no perforations, the calices being on all sides. Endotheca

scanty, often only seen at the columella. G-emmation sub-

marginal and calicinal.

Distribution.—decent. Indo-Pacific, Pacific Ocean.

XIII. Alliance PLERASTR^EOIDA.
Agglomerate Astrseidse increasing by calicular or extra-calicular gemma-

tion. Septo-costie confluent. Dissepiments present. No synapticula.

Septa denticulate and entire.

Genus Plerastr^a, Ed. & H.

Genus Holoccenia, Ed. & H.

There is some difficulty in placing the next genus, Plerastrcea^

in its proper classificatory position. According to Milne-

Edwards and Jules Haime its position is next to the genus

Glausastrcsa, d'Orb., in the Astrseidse. But in a species I

described from the Eocene of Sind I found synapticula. By a

printer's error this form has been termed Pterastrcsa.) The
figure given by Milne-Edwards and Jules Haime in the Ann.

des Sci. Nat. 3® ser. t. x. pi. 9. fig. 12, leaves no doubt about the
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Astrseid nature of their type species, Plerastrcea Savignyi, Glaus-

astrcea has now to be removed from the true Astrseidse, for it has

sjnapticula. Plerastrcea mirahilis, nobis, Foss. Corals &c. of Sind,

Pal. Indica, p. 65 (1880), cannot remain in its genus as deter-

mined by Milne-Edwards and Jules Haime. It is now Fratzia

mirahilis, and a Lophoserine.

G-enus Pleraste^a, Milne-Edwards Sf Jules Haime^ Rist. Nat.

des Corall. vol. ii. p. 553 (1857).

Colony massive, turbinate, or flat, with a convex or subplane

upper surface. Corallites limited by walls which are simple,

united, and well developed. Calicos superficial. Columella

papillary. The septa few and subconfluent with those of the

neighbouring calices, dentated, uniting more or less. Dissepi-

ments well developed and abundant. An epitheca may exist

and be strong and folded.

Distribution. — Fossil. Trias : Europe. Jurassic : England.

Eocene : Erance.

—

Suhfossil. Eed Sea.

—

Becent. Eed Sea ?

The next genus is a doubtful one. If it has no synapticula it

must remain ; but if it has, it is synonymous with Centrastrcea, a

subgenus of Thamnastr(jea, Lesauvage.

Genus Holoccenia, Milne-Edwards Sf Jules Haime, Brit. Foss.

Corals, Pal. Soo. p. 99 (1851).

Colony massive, gibbous. Corallites united by their costsD,

which are slightly developed^ or by their walls. The septa are

entire, have their upper edge nearly horizontal, and merge into

those of the neighbouring calices by means of the costse, with

which they are continuous. These septo-costse hide the summit

of the walls of the calices. The columella is styliform.

Distribution.—Fossil. Cretaceous : Europe, S. India. Eocene

:

Borneo.

This is not a satisfactory genus ; see the admirable remarks of

*ts founders (op. cit. p. 99, 1851). The South-Indian Cretaceous

species has ragged septa and no synapticula.

XIV. Alliance TABULOIDA.

Agglomerate Astrseidee increasing by gemmation. Coralhtes united by
their walls. Dissepiments in the form of tabulee. Septa variable, in

cyclical arrangement.

Genus Holocystis, Lonsdale.

Genus Coccophyllum, Reuss.

Genus absorbed :

—

Tetraccenia, d'Orb.

LINN. JOURN.—ZOOLOGY, TOL. XVIIl. 9
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Genns Holocystis, Lonsdale, Quart. Journ. Geol. Soc. t. v. p. 83

(1849) ; Milne-Edwards Sf Jules Haime, Brit. Foss. Corals,

p. 70, pi. X. fig. 5 (1850).

Syn. Tetracoenia, d'Orb.

Colony in a convex mass, increasing by extra-calicular gemma-

tion. Corallites united directly by tbeir walls or by costse, which

are thick and usually well developed. Calices subpolygonal,

either united by their margins or separated by a broad groove
;

fossula deep. Columella very small, styliform. Septa entire, in

three complete cycles ; four primaries much more developed than

any other septa, exsert, close, thick at the margin and beyond,

feebly granular, and very unequal according to their orders.

Dissepiments of one kind, simple, horizontal, equidistant, and

corresponding in height in the different interseptal loculi, formiug

tabulae, which are traversed by the primaries.

Distribution.—Fossil. Lower Cretaceous : England . Aptien

:

Europe.

Glenus CoccoPHYLLrM, Beuss, " Anthozoen der KbssenerscTiicliten

und der alj^inen Trias^^ Sitzungsh.der Kais. AJcad. der Wiss.

Wien, 1865, p. 167.

Colony broad, convex. Corallites united by their irregular-

shaped walls. Calices of various sizes, polygonal. Columella

absent. Septa projecting but little into the calice, distinctly

granular at their free edge. Tabulae abundant, stretching across

the interior of the cylindrical corallite, and often with a concave

upper surface. Gemmation from the calicular wall.

Distribution

.

—Fossil. Trias: Europe.

The next genus stands much alone. The young calices sur-

round the larger parent, and arise by marginal budding. The
walls are thin, and almost rudimentary where the buds join. The
endotheca is very abundant, coming high up, and centrally there

are tabulae. A rudimentary columella exists.

It must form a group with affinities with the Eugosa, like the

Alliance just noticed.

Group-genus Moseleya, Quelch.

Genus Moseleya, Quelch, Ann. Sf Mag. Nat. Rist. 1884,

vol. xiii. p. 292.

Corallum compound (colony), flattened, or slightly and broadly

convex. Young calicles developing by calicinal marginal budding
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around ,a very large median calicle, which has very mimerous

septal orders, the calicles becoming polygonal and deep at the

centre. Epitheca very slight ; wall very thin and almost rudi-

mentary, but developed so as to give a distinct simple line of

separation to the calicles on the surface, often interrupted ; seen

in section in a very rudimentary state separating the calicinal

centres. Costse very distinct, thin, and finely denticulate.

Septa often confluent and continuous, from centre to centre, in

the line of union between adjoining calicles, very thin and close,

finely toothed above, and having the teeth subequal or slightly

larger near the centre. Endothecal dissepiments vesicular, very

abundantly developed, leaving but a very small portion of the

septa free exteriorly ; seen in transverse section forming nearly

concentric lines, and more or less complete tabulae at the

centre. A false columella present, seen exteriorly to be formed

by the trabeculate and vermiform nature of the innermost upper

part of the septa, entirely or almost absent in transverse section,

where the septa are seen to meet almost at a point.

Distribution.—Recent. Torres Straits.

The next and last genus of this family is placed at the close of

it provisionally. It will not conform to any Alliance, although

it has some Latimseandroid characters of growth.

Group-genus Dictyophyllia, Blainville.

Genus Dictyophtllia, Blainville, Man. d'Actin. p. 360, pi. 53.

fig. 4 ; Diet, des Sci. Nat. t. Ix. p. 523 (1830), amended.

Colony incrusting, covering considerable space. Surface sub-

plane. Corallites low, separated by very narrow grooves at the

calicular surface, variable in size. Calices more or less polygonal

or circular, or long, nearly or quite straight, narrow, looking like

a series with perfectly indistinct centres. In a polygonal calice

(one of a bud) are numerous subequal, close, short septa pro-

jecting from the wall a little way inwards, and within these,

towards the calicular centre and occupying a large space, is a

columella—a mass of trabeculse, reticulate and slightly convex ;

trabeculse connected, here and there, by cross bars. The long

calices show the same structures as the others—a wall with short

subapical septa projectiDg a little, and a large long axial mass of

trabeculee—the columella. The columella appears to rise from a

flat floor, which is presumably the base of the colony. Costse

absent. Calicular walls separated.

9*
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Distribution.—Fossil. Upper Cretaceous: Maes tricht, Europe,

There are several very perfect specimens of the only species of

this remarkable genus in the British Museum. Their appearance

and structural characters are, to a certain extent, those of the

serial Astrseidse.

CHAPTER V.

The Section Fungida of the Madreporaria, definition, famihes. The family

Plesiofungidse, its groups and alliances and genera. The family Fungidse,

alliances and genera. The family Lophoseridse, alliances and genera. The

family Anabaciadse, and genera. The family Plesioporitidse, alliances and

genera.

II. Section MADREPORAEIA FUNGIDA^.

Madreporaria solitary or in colonies. Septa and septo-costse

with synapticula which cross the interseptal and intercostal

loculi. An endotheca may or may not exist. Septal laminae solid

or presenting degrees of fenestration. Basal structures perforate

or impterforate. Soft structures with short, lobe-like, scattered,

sometimes obsolete, tentacles, not covered when contracted
;

disks not circumscribed, and in colonial forms confluent.

The reasons for adding two families to this section have been

given in a former j)age (4).

Families.

(Transition-group.) 1. Pi-esiofungid^.

II. FuNGIDiE.

III. LOPHOSERID^.
IV. Anabaciad^.

(Transition-group.) V. Plesioporitid^.

The family Plesiofungidse contains 13 genera, of which 10 are

taken from the family Astrseidse of Edwards and Haime. The

Eungidse contain 10 genera. Two new genera enter, and the old

form, Zoopilus, finds a place. Haliglossa becomes a subgenus

;

and Fodabacia is synonymous with Halomitra.

* Verrill makes a suborder Fungacea, and foreshadowed the present ampli-

fication of the Fimgida in 1865 (see Verrill, ' Notes on Eadiata,' a work full of

valuable infoMaation)
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The Lophoserid?e become a very important family, and there are

35 genera and 2 subgenera. Out of the 19 genera of Milne-

Edwards and Haime, 3 are passed on to the Plesioporitidse, so

that there are 19 new genera added.

The Anabaciadse remain as they were, 2 genera.

The Plesioporitidse have 13 genera ; 1 was formerly an As-

trseid, 3 were Lophoseridse of Ed. & H. ; 9 genera are thus

added.

The section Fungida contains therefore 73 genera and several

subgenera.

Besides these 73 genera, 23 have been recorded, and either

abolished in revision, or in some instances made subgenera.

Transitional Family.

I. Family PLESIOFUNGID^ *
.

This family unites more or less the Aporosa and Fungida.

Fungida simple or colonial, with synapticula in the interseptal

loculi, besides endothecal dissepiments. Septa solid and imper-

forate, occasionally irregularly perforate and trabeculate.

This Family contains five groups. One genus can hardly be

satisfactorily placed, because nothing is known regarding the

nature of the septa
;

but, provisionally, I place it in a group by

itself. This is Epistreptophyllum, Milaschewitsch.

E. Pratz unites Siderastrwa, AstrcEomorpha, and Mesomorpha

,i in a group ; but I cannot agree to the union of the last two with

the first-named. Hence Siderastrcea stands as a genus alone.

The Thamnastroid group is fairly well defined.

Group-Genus Epistreptophyllum.

A simple Plesiofungid.

Oenus EpiSTREPTOPHTLLrM, Milaschewitsch, ^''Korallen der Natt-

heimerschichten,'^ ii. Abtheil., Falcdonfographica, xxi. p. 210

(1875).

Corallum simple, adherent, conical or cylindrical. Calice

sunken. Columella well developed and spongy. Septa numerous,

not exsert. "Wall ornamented with subequal costse. Deeply in

the interseptal loculi are endothecal dissepiments, and, besides,

* See Verrill, ' Notes on Radiata,' p. 640, E. Pratz, ' Palaeontographica,'

1882, and Zittel, Palaeontology, foreshadowing this group.
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numerous synapticula; but in the upper parts there are only

numerous sharp-pointed wart-sliaped granules on the sides of tlie

lamellae.

Distribution.—Fossil. Jurassic: Europe.

Group-Genus Siderastr^ea, Blainv.

Grenus Siderastr^a (pars), Blainville, Diet, des Sci. Nat. t. Ix.

(1830) ; Milne-Edwards Jules Haime, Gompt. Mend, de

VAcad. des Sci. t. xxvii. p. 445 (1848) ; amended after

Pourtales.

Syn. AstrcBa, Ed. & H. (1857).

Colony massive, convex or plane, dense, incrusting, Corallites

united by thin and often indistinct walls. Calicos subpolygonal,

deep, margins rounded. Columella small, papillary, made up of

asceading trabeculse, which often fuse, here and there, into amass.

Septa solid, rather close, thin, denticulate where free, often

uniting. Two rows of synapticula close to the wall unite the

opposed septal lamellae, and tend to fill up the interseptal loculi

near the wall. Se]3ta imperforate. Endothecal dissepiments few.

Gremmation submarginal.

Distribution.—Fossil. Eocene : Europe, Asia. Miocene : Eu-

rope,West Indies.

—

Subfossil. Eed Sea.

—

Recent. Ked Sea, Indian

Ocean, islands olF West coast of Africa, Caribbean Sea.

L. Agassiz states tbat the soft parts of Siderastrcea are those

of the Eungida and not those of tbe Astrseidse, and the tentacles

drawn by Pourtales prove this.

Group-Genus Polyar^a.

G-enus Poltar^a, K. v. FritscJi, " Foss. Korall. der Nummulit.

V. Borneo,'^ Palceonto^rapJiica, Supp. Band iii. (1878).

Colony massive, with projecting calicos. Corallites free above,

united by wall and costse below. Septa numerous, arched,

uniting, perforate. Columella spongy and well developed. Dis-

sepiments vesicular. Synapticula present. Epitheca well deve-

loped, uniting approximated corallites, wrinkled and striated.

Gemmation lateral and basilar. Colony increases circum-

ferentially.

Distribution.—Fossil. Eocene : Borneo.

K. V. Eritsch states that the colony has the habit of Brachy-
pTiyllia, Eeuss.
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I. Alliance ASTR^OMORPHOIDA.

Colonial Plesiofungidae. Calices small, more or less confluent by

costse. Walls absent. Septa trabeculate, but solid. Columella styli-

form.

Genus Astr^omorpha, Reuss.

Genus Mesomorpha, Pratz.

Genus Astr^omoepha, Reuss, " Beitrdge zur Charok. d. Kreid.

in den Ostalpen,'' Denies, d. Kais. Ahad. Wiss. Wien, 1854,

Band vii. p. 127.

Tlie colony is flat, with small irregular calices, having only

from 6 to 16 thick dissimilar irregular septo-costse only slightly

geniculate. The central septa unite with a compact styliform,

but sometimes rudimentary, columella. Septa not united directly

with the columella along their entire height, but by trabeculae

occurring at regular intervals from "5 to '75 millim. apart, so that

a series of openings exists on the boundary between septum and

axis. Tolerably stout, transverse or slightly oblique dissepiments

stretch across the interseptal loculi, agreeing with the axial tra-

beculse in number, but alternating with them. Hence a number

of superimposed cavities occur in the interseptal loculi.

Eeuss notices the affinity of the genus to Clausastrcea, and how
it is distinguished from that genus and Thamnastrwa.

E. Pratz (Palaeontographica, 1882, p. 103 et seq.) analyses the

species of this genus, and states that the genus is essentially

Triassic, the specimens studied by Eeuss from supposed Cre-

taceous rocks being derived fossils. The species described by

Milaschewitsch from Nattheim are Thamnastrseans, and differ in

their morphology from Astrceomorpha. The Eocene species is a

Thamnastrcea.

E. Pratz remarks on the morphology. Tbe septa, instead of

being formed of many trabeculae passing from the internal base

of the corallite upwards and inwards, give the impression of being

formed by an independent irregularly-formed trabecule composed

of many nodules running upwards and outwards. The granula-

tions group themselves at tolerably regular intervals, and form

more or less horizontally placed enlargements, which run in the

same plane around each septum. In transverse sections, calca-

reous threads are seen to radiate from the middle of a septum to

the periphery. A vertical section shows that they are directed

upwards and outwards. The dissepiments resemble tabulaD, The
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septa are compact, and are united by tabulae and synapticula.

There is no intercalicular wall.

Distribution,—Fossil. Trias: Europe.

G-enus Mesomoepha, Pratz, Palceontogr. xxix. (1882), p. 118.

Syn. Forites (pars).

Colony massive, brandling, gibbous, sometimes incrusting.

Calicos small, shallow, not defined by ridges, but confluent with

septo-costas running in low curves over a flat surface. Septa

compact, with spiimles on the sides and edge, indicating a tra-

beculate construction. Columella styliform. No true wall.

Synapticula stout, and when in the sclerenchyma between the

corallites giving a coenenchymatous appearance. Dissepiments

exist.

Distrihution.—Fossil. Cretaceous : Europe.

II. AUiance THAMNASTROIDA.
Colonial Plesiofungidae, varying in shape, massive, foliaceous, dendroid,

incrusting or not. Confluent septo-costse well developed, usually solid,

trabeculate. Calices superficial, widely open, large.

Genus Thamnastr^a, Lesauvage.

Subgenus Centrastr^a, d'Orb.

Genus Clausastr^a, d'Orb.

Genus Pseudastr^a, Reuss.

Genus Pironastr^a, d'Achiardi.

Genus Reussastr^a, d'Achiardi.

Genus Dimorphastr^a, d'Orb.

Genus Dimorphoccenia, E. de From.

Genus Stylom^andra, E. de From.?

Genus THAMJS'ASTE-a;^, Lesauvage, Ann. des Sci. Nat. V ser.

t. xxvi. p. 328 (1832).

The synonymy of this great genus has been correctly given by

Milne-Edwards and Jules Haime, ' Hist. Nat. des CoralL' vol. ii.

p. 555 (1857), and carried down by them to 1851. M. de Fro-

mentel's 'Introd. a I'etude des Polyp, foss.' (p. 211), published

1858-1860, is unfortunate in not bringing in the synonymy

published by Milne-Edwards and Jules Kaime, and in not noticing

their able work.

Lesauvage, Goldfuss, Blainville, d'Orbigny, Lamouroux, and

Defranee diff'ered in their views regarding the genus ; and Milne-

Edwards and Jules Haime, criticizing the results of these natu-

ralists, and having an immense amount of original matter at hand,
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established a new generic diagnosis. Later on Etallon, Eeuss,

nd myself decided that the genus must enter the Fungida ; and

since that time it has been placed in thePoritidse by Milaschewitsch

and E. Tomes, and replaced by the latter in the Fungida. The

careful researches of E. Pratz enable me to place the genus in

the transitional group between the Astrseidse and Fungida—in

the family Plesiofungidse.

Milaschewitsch, noticing the perforate condition of the septa

of Thamnastrseans from ISTattheim, was led away to believe that

this condition was invariable in the genus. Moreover, he thought

that a perforate septum necessitated a Porosa alliance. There

are perforate septa in Cypliastrwa, an aporose form, and solid

septa in most species of Madrepora, a perforate genus. Per-

foration may be noticed in some English Thamnastrseans that ha^e

been much weathered, but in parts of the colony only. The con-

dition is not universal in specimens from Nattheim, and is the

result of destructive siliceous fossilization and weathering.

The trabeculse of the septa do not always leave spaces between

them like lattice-work ; such a condition is local and exceptional.

At the same time the thinnest part of the septum is between the

nodular masses of the trabecules. There is no doubt that

the septa are united by growths which are not exaggerated

granules, and which are synapticula. These not only inter-

fere with the open condition of the interseptal loculi, but make
the position occupied by any thing like a mesenteric fold very

shallow. The existence of endotheca is decided, and especially

in some Oolitic species. It was noticed by Milne-Edwards and

Jules Haime, and figured in my Monog. Brit. Foss. Corals,

Pal. Soc. 1872, Pt. iii. pi. 4. fig. 9, and has been recognized in

continental forms.

The presence of a wall bounding the corallites has been debated.

I do not find a true wall, but that synapticula are often placed

in vertical series and act as a wall, which, however, is not com-

plete. Often no trace of such a limiting series can be found.

On the other hand, the existence of a wall has been stated by

De Fromentel. The columella is variable in the genus, and

has been used to establish subgenera. Finally, the colony is

sometimes convex, plane, and nodulose, or decidedly branched.

The structures in these forms are identical, and therefore the old

plan of making the branched forms into a new genus or subgenus

has been abolished.



138 PROF. P. MARTIN Duncan's revision op the

The subgenera are not very satisfactory, on account of the

influence of fossilization and wear and tear in destroying the colu-

mella or in modifying it. But i£ it can be established that a

species has had no columella, or has a papillary one, or one which

is essential and styliforin or knobbed, it is right to put it in the

characteristic subgenus. Thus the true Thamnastrseans, accord-

ing to Milne-Edwards and Jules Haime, have a papillary colu-

mella (Hist. Nat. des Corall. vol. ii. p. 555). The Thamnastrseae

with a knob or styliform process for columellse belong to the sub-

genus Centrastrcea, d'Orbigny. In most cases sections show the

relics of the columella.

Mr. E,. Tomes, P.Gr.S., follows M. de Eromentel in his classifi-

cation (Quart. Journ. Greol. Soc. 1882, p. 434), and gives him the

authorship of ^ynastrcea as well as CentrastrcBa, the first being

a creation of Milne-Edwards and Jules Haime, and the last of

d'Orbigny ! As the subject has been now thoroughly discussed, it

is only necessary to revise the genus Thamnastrcea after Milne-

Edwards and J. Hamie, and to admit, for the sake of convenience,

Centrastrcea as a subgenus. Mr. R. Tomes suggests the term

septal-cost(B for the eostae which join the septa of different calicos

in Tliamnastrcea. The term septo-costce was used half a century

ago, and has been employed ever since, and is the better term of

the two.

Grenus TuAMNASTRiEA, Lesttuvage, amended; post. Ed. Sf H. (1857),

Hist. Nat, des Corall. vol. ii. p. 555.

Syn. Synastrcea.

Colony massive, convex, subplane, or gibbous, or thin and

expanding, or in layers, pedunculate or with a broad base, or in-

crusting, or more or less dendroid in shape. Corallites indi-

stinctly defined. They are united by costse or by an ill-developed

wall. Calices superficial, centres distinct, and the intercalicular

space variable in extent. Columella variable, papillary, nodular,

small, styloid. Septa merging into septo-costse which are confluent

with those of neighbouring calices, usually flat on the free border,

dentate, the minute projections being the tops of lines of trabe-

culsD, stout or thin, solid or perforate here and there
;
straight,

wavy, curved, or geniculate, long or short, often uniting or not.

Dissepiments rudimentary or decidedly developed. Synapticula

numerous, small. Gremmation submarginal. Common colonial

wall, when it exists, costulate, epithecate, and with synapticula.
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Distribution.—Fossil. Trias : Europe. Lias : England and

Europe. Oolitic : England and Europe. Cretaceous : England,

Europe, Asia. Eocene : Europe, Asia. Miocene : Tasmania.

Subgenus OENTRASTRiEA, (genus) d^Orh. (1847).

Thamnastrcea with an almost stjliform columella.

In recognizing this group care must be taken not to be

deceived by the results of fossilization,

Grenus Clausastr^a, d'Orhigny, Note sur les Polyp, foss. p. 9

(1849), amended.

Colony massive, with a plane or convex upper surface and

broad base. Corallites large, without definite walls, which are re-

placed by a cellular endotheca. Calices superficial, shallow, widely

open. Columella absent. Septa large, dentate, few, some con-

fluent with the septo-costse of the calices close by and others tra-

versing the intercorallifce space to reach somewhat distant calices,

straight, or geniculate, or curved here and there. Laminae short,

solid. Endotheca replacing walls here and there, and stretching

across the interseptal loculi high up like tabulae, but not passing

over the axial space. Synapticula small, short, stout, numerous.

Gremmation submarginal.

Distribution.—Fossil. Jurassic : Europe, England.

G-enus Psetjdastr^a, Beuss, Foss. Foram. Anthoz. von Oher-

burg^^ Denks. d. Kais. Ahad. der TViss. Wien, Bd. xxiii.

p. 24 (1864).

Colony massive. Calices crowded, irregular, rather deep in the

centre, environed by a shallow groove, so that only occasional

septa become continuous with those of other calices. Septa den-

tate and numerous. Columella ends in a small irregular pimple

{Rocher). Pali in one crown. Synapticula exist, being placed

very regularly. (Endotheca does not exist, according to Eeuss.)

Distribution.—Fossil. Eocene : Europe.

G-enus Pironastr^a, d'AcJiiardi, Corall. Focen. del Friuli (Pisa,

1875), p. 76.

Colony lamello-discoid. Calices in concentric circles, confluent,

centres distinct and small. Columella absent, or as one papilla.

Septo-costse very large. Synapticula numerous. Endotheca

scarce. Epitheca well developed.

Distribution.— Fossil. Eocene: Enrope, Sind, Asia.
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Grenus Eeussastr^a, d'AcJiiardi, Goralli Bocen. del Friuli

(Pisa, 1875), p. 67, tav. 13. fig. 2 ; amended.

Colony in tlie shape of a lamina more or less thick. Calices

distinct, numerous, varying in their distances, shallow. Septa

confluent with those of neighbouring calices. Columella lamellar

and essential. Calicular wall ill defined. Dissepiments well

developed, arched. Synapticula exist ; and the solid septal laminse

are very granular.

Distribution.—Fossil. Eocene : Europe, Sind, Asia.

Grenus Dimorphastr^a, d'^Orhigny, Bev. et Mag. de Zool. p. 177

(1850), amended ; Milne-Fdwards 4" Jules Haime, Hist. Nat.

des Gorall. vol. ii. p. 585 (1857).

The colony is pedunculate or not, flat on the upper surface,

rarely convex, more or less circular in outline. Corallites

arranged around a large central parent in distant concentric

circles. Columella papillary and small. Septo-costse confluent.

Synapticula exist. Common wall striated or not, naked.

Distrilution.—Fossil. Cretaceous : Europe, Hindostan, Asia.

Grenus DiMOEPHOccEifiA, de Fromentel, Polyp, foss. de VStage

Neocomien, p. 55 (1857).

Colony in a tolerably thin lamina. Corallites disposed in con-

centric rows around a central parent. Plateau naked and costu-

lated. The septa are entire, and almost all radiating from the

centre to the circumference. There is no columella.

M. de Eromentel states that this genus corresponds in the

Eusmilian family with the genus Dimorphastrcea, the distinction

being the entire nature of the septa in tbe first-named genus and

the absence of a columella. There are synapticula.

Grenus Sttlom^A]S"dra, F. de Fromentel, Fal. Fran^., Terr,

cret. p. 457 (1877).

The genus Stylomcsandra, according to M. de Fromentel, is

clearly allied to the genus Latimcsandra, and is only really dis-

tinguished by having a styliform columella in the centre of the

calices.

The figure shows (pi. 113. fig. 3) a broad colline covered

by confluent costse. It appears that this genus is hardly near

Latimceandra, and that it is possibly one of the Thamnastrsean

alliance, where it is placed with doubt.
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II. Family FUNGID^.

(Subfamily Fungince (pars), Ed. & H. Hist. Nat. des Corall.

vol. iii. p. 4, 1860.)

Simple or colonial forms, usually depressed, with the septa solid

or occasionally porous. Synapticula crossing the interseptal loculi

and uniting the septa without the presence of dissepimental

endotheca. Wall more or less synapticulate or special, perforated

and echinulate. Calices with radiating septa in the simple forms

;

with or without radiating lamellae, along a central axial line,

or scattered in the colonial forms. Tentacles short, scattered,

sometimes obsolete.

This family stands very much by itself, and its genera are

remarkable for their calicular structures and developments.

Tbe Alliances are fairly natural, and are the

I. FUNGIOIDA.

II. Cryptabacioida.

III. Herpolithoida.

I. AlHance FUNGIOIDA.

Simple Fungidse, more or less discoid.

Genus Fungia, Dana.

Subgenus Haliglossa, Ehr.

Genus Diafungia, Duncan.

Genus Micrabacia, Ed. & H.

G-enus Fuistgia, Dana, Zooph. p. 318 (1846), altered ly Milne-

Edwards Sf Jules Haime, Hist. Nat. des Corall. vol. iii. p. 5

(1860), amended; Duncan, 'Proc. Linn. Soc., Zool. vol. xvii.

p. 137.

Syn. Zolactis, Agass.
;
Pleuractis, Agass.

;
Ctenactis, Agass.

The corallum is simple and free in adult age, circular, subcir-

cular, elliptical, lobed, or angular in outline
;
depressed or hemi-

spherical, with a horizontal or dome-shaped base, which is costu-

late and perforate more or less. The calice conforms to the shape

of the superficies of the corallum. Septa numerous, plain, lobed,

dentate or spinulose on their free edge-, the smaller uniting with

the larger, which reach from the axial space to the more or less

turned-down calicular edge. Small septa trabecular, the large

solid. The columella trabecular and rudimentary. Interseptal

loculi deep, and occupied by vertical or slanting rows of stout
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synapticula, which form, with tlie sides of the septa, cauals lead-

ing to the base, and sometimes communicating with the outside

through the basal openings. Costse on the bases of the septa, and

united by synapticula, which constitute a false basal wall. Young
corals adherent, subturbinate and pedicellate.

Distribution.—Becent and Sub-fossil. Pacific, Eed Sea, Indian

seas, Pacific coast of America.

The genus is a large one, and may be rather artificially divided

into groups of species as follows :

—

Grroup 1. Ftmgice lacerantes. PungisB with spiniform septal

teeth.

„ 2. Fungicd subintegroe. Fungise with very small

dentations.

„ 3. FungicB lobiferce. Fungise with the septa termi-

nating above in angular lobes.

The genus Haliglossa, Ehrenberg, may be considered a sub-

genus of Fungia, and it includes elongate forms with a dis-

continuous axial space, and links the Fungice on to the genus

Herpolitha.

G-enus Diapungia, Buncaii, Journ. Linn. Soc.j Zool. 1884,

vol. xvii. p. 417.

Oorallum discoid, free, without trace o£ adhesion, not quite

circular in outline, much broader than high. Base with a primary

triangular piece extending beyond the centre, slightly projecting

downwards, the rest of the coral grouping from its nodes and

apex, so that there is an appearance of former fracture and sub-

sequent growth. Calice unsymmetrical from the prolongation of

the larger septa of the primary piece beyond the centre, and from

the radiation of septa from the sides and apex of the primary piece

to the edge of the disk or the margin.

Columella absent. Septa numerous, order confused, many join

others near and remote from the margin. Larger septa exsert,

arched near the margin, from which they rise perpendicularly,

and low near the septa of the primary piece. Septa dentate and

strongly granular near their free edge, solid and stout.

CostsD broad, unequal, often bifurcating, variously directed.

At the margin each costa gives ofP a branch on either side to

form, with the corresponding ofi'shoot of the next costa, a septum.

Hence the septa correspond with the intercostal spaces. Inter-
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costal spaces regularly furnished with equidistanfc synapticula,

presenting a regularly perforated appearance. Synapticula

strongly developed between the septa, some reaching high up iu

the interseptal loculi. There is no true wall, the septo-costal

structure being united by synapticula alone.

Distribution.—Becent. Korean Sea.

Were there symmetrical growth, and did the costse radiate

from a common centre, the form would come within the genus

Micrahacia (Edwards and Haime, Hist. Nat. des Corall. vol. iii.

p. 30, 1860). The genus is therefore a very interesting addition

to the family Eungidse, and must be placed between the genera

Fungia and Micrahacia.

It is mimetic of the genus Diaseris of the Lophoserinse.

The genus Micrahacia, Milne-Edwards & Jules Haime, requires

some amendment , and having had the opportunity of studying

some good specimens, I give the following amended diagnosis :

—

Grenus Micrabacia, Milne-Edwards <Sf Jules Haime, Hist. Nat.

Corall. vol. iii. p. 29 (1860), amended.

Corallum simple, free, lenticular, broader than high, convex

above, slightly concave at the base, which has a circular out-

line. Calice with a small shallow axial depressiou, filled by a

false columella, from which the principal septa radiate, being

joined with those of higher orders towards the circumference.

Septa numerous, solid, imperforate, arched above, with a perpen-

dicular outer edge. Costse distinct on the base, bifurcating at

the edge, a process from two costsD forming a septum. Intercostal

spaces continuous with the line of direction of the septa, crossed

by synapticula in concentric rows, and perforate between the

synapticula. Interseptal loculi crossed by large and small synap-

ticula, which radiate from the base in discontinuous lines, bound-

ing canalicular spaces continuous below with the intercostal

openings, and above with the interseptal loculi high up. Costge

granular. Septa crenulate or minutely denticulate.

Distrihution.—Fossil. Cretaceous : England, Europe.

n. AlHance CRYPTABACIOIDA.

Colonial Fungidse. Calices all distinctly radiating.

Genus Halomitra, Dana.

Genus Sandalolitha, Quelch.

Genus Cryptabacia, Ed. & H.
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G-enus Halomitea, Dana, Eccpl. Eccped. 1846, Zoophytes, p. 311

;

P. Martin Duncan, Journ. Linn. Soc, Zool. vol. xiii. p. 155

(1883).

Sjn. Fodahacia, Ed. & H.
Corallum compound, free or attached, convex or folded. Upper

surface with a circular, funnel-shaped, large calice, surrounded

with a ring of smaller calices. Septo-costal rays continuous from

central calice to others and to the thin margin. Septa numerous,

unequal, denticulate, some trabeculate in parts, solid otherwise.

Synapticula long or short, vertical. Costse marked on the per-

forate and echinulate base.

Distribution.—Becent. Eed Sea and Indian Ocean, Oceania.

This genus absorbs Fodahacia, Milne-Edw^ards and J. Haime,

and therefore has a wider distribution.

G-enus Sandalolitha, Quelch, Ann. Mag. Nat. Sist. 1884,

xiii. p. 293.

Corallum compound, flattened, free, much elongated, and very

thin. "Wall sparsely porous, and extremely reduced. Distinct

costae, closely granulated or very finely and bluntly echinulate,

curving towards the short axis. Calices few, in the long diameter

of the corallum ; parent calicle very large, occupying the centre,

forming almost the entire corallum, with very numerous septa,

there being about seven comj)lete cycles, but a much larger

number of cycles incompletely developed on the long axis ; smaller

calicles very few, distinctly radiate, developing on the course of

and interrupting the larger sejota in the long axis of the parent

calicle. Septa very long, crowded, curving tow^ards the short

axis, and of more or less equal vertical extent, very low, giving an

even laminate appearance to the corallum. Synapticula well

developed, and forming strong connexions at the basal parts of

the septa. Columella rudimentary and trabeculate.

Distribution.—Becent. Tahiti.

Genus Cetptabacia, Milne-Edwards ^ Jules Haime, Hist, Nat.

des Corall. vol. iii. p. 22 (1860).

Corallum compound, free, oblong, convex above and concave

beneath. Calices with radiating septo-costse, some calices occu-

pying the central axial line and there are others on either side.

Septo-costse short and not numerous. Inferior surface echinu-

late and perforate.

Distribution.—Becent. Indian Ocean, Manilla, Pacific.
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III. Alliance HERPOLITHOIDA.

Colonial Fungidse, with some or all the calices incomplete and not

radiating.

Genus Herpolitha, Eschholtz.

Genus Polyphyllia, Quoy.

Genus Lithactinia, Lesson.

Genus Zoopilus, Dana.

G-enus Herpolitha, Eschholtz, Isis, p. 746 (1825), amended;

Duncan^ Journ. Linn. Soc, Zool. vol. xvii. p. 152 (1883).

The corallum is free, long, narrow, and compound. The upper

surface has calices of two kinds—one set occupy a long central

axial line and are multilamellar, and the other set are placed irre-

gularly, have few lamellae, and are smaU. The septo-costal rays

are long and stout, and alternately thick and thin, and all are

entire. No rays reach from the axial furrow to the circumference.

The base is concave, perforated and echinulated. Synapticula

regular, numerous, oblique, tall, and wanting here and there.

Columella trabecular.

Distribution,—Recent. Eed Sea, Indian Ocean to east.

This genus has been called Herpolithus by Leuckart subsequent

to Eschholtz (see Hist. Nat. des Corall., Milne-Edwards & Jules

Haime, vol. iii. p. 24) ; and Klunzinger has restored the proper

name (' Korallenthiere des Rothen Meeres,' p. 68).

Genus Polyphtllia, Quoy et Gaimard, Voy. de VAstrolabe

(Zoo;p'h.), p. 185, pi. 20 (1833); Dana, Explor. Eccped., Zooph,

p. 316 (1846).

Corallum compound, free, oblong, and convex above and con-

cave below, or discoid. Calices incomplete ; some, which are sub-

radiant, occupy the central axis in the long coralla, and are asso-

ciated with rudimentary calices placed on either side, with short

septo-costal rays very unequal in size, separated by transverse

laminae, which are the prolongations of a lower set of septa. Or
the surface is covered with undeveloped calices with non-radiant

septo-costse. The base is echinulate and perforate. Synapticula

well developed. Principal septa very thick.

Distribution.—Becent. Pacific, Eed Sea.

There are no perfectly radiating calices in the genus Poly^

pJiyllia—that is to say, the centre of a calice has not septa radia-

ting from it, as in Halomitra for instance. The radiation is

LINN. JOTJEN.—ZOOLOGY, TOL. XVIII. 10
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interrupted. Besides, there are what may be called false ealices, in

which a large septum is covered over for a short distance by a kind

of hood coming from some of the higher orders next to it. This

structure appears to have one large fleshy tentacle upon it.

In the genus Lithactinia there are no subradiating ealices in

the median line, and all are of the false kind. This appears to

be of generic importance, and I retain the genus. The genera

Herpolitha, Polypliyllia, and Lithactinia form an Alliance on

account of the presence of false ealices in their compound coralla.

G-enus Lithactinia, Lesson, Illustr. Zool. 1833 ; Milne-Edwards

Jules Saime, Hist. Nat. des Corall. vol. iii. p. 28 (1860).

Colony free and thin, hemispherical, cap-shaped, or almost plane

above, and echinulate and perforated at the concave base. CostsD

not distinct. Calices of one kind, nonradiate, and formed by

short septo-costal laminae, which are separated from those

before and behind by thin transverse processes, which arch over

them, and come from inferior septa. There are no true calices.

Synapticula present.

Distribution

.

—Becent. Pacific islands, Oceania.

G-enus Zoopiltjs, Dana, Zoophytes, JJ. S. Exploring Exped.

1846, p. 51.

Colony free, budding and explanate. Polyps everywhere

scattered ; mouths radiately seriate. Coralla with the larger

lamellae radially prolonged quite to the margin, the intermediate

much smaller and short, and these alone interrupted by the

oririmes (small dej)ressions or centres of radiation = polyp-

mouths). Polyp-mouths in the intervals between the large

lamellae.

Distribution.—Becent. Pacific.

III. Family LOPHOSEEID^.

(Subfamily Lophoserince, Ed. & H.)

Fungidae in which the wall is neither perforated nor echinulate.

Synapticula exist, but not endothecal diissepiments. Septal

laminae usually solid, but occasionally with ill-defined perfora-

tions, remote from the bottom of the septa.

Very considerable changes have taken place in the old sub-

family of Milne-Edwards and Jules Haime, the Lophoserincs,

owing to the introduction of new genera and the elimination of
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old ones in consequence of tlie necessity of founding the family
Plesioporitidse.

There are two Subfamilies—the Lophoseridce simpUces and
LopJioseridce aggregates.

1. Subfamily Lophoseridce simpUces.

I. Alliance TROCHOSERIOIDA.

Lophoseridse with simple coralla, trochoid, turbinate, conico-cylindrical,

or subturbinate. Oalices shallow, rarely deep. Septa very numerous,
some uniting, close, imperforate, and united by synapticula. Columella
variable or absent. Pali may exist. Epitheca may or may not exist.

Genus Trochosehis, Ed. & H.
Genus Gyroseris, Reuss.

Genus Turbinoseris, Duncan.

Subgenus Pal^oseris, Duncan.

Genus Phragmatoseris, Milaschewitsch.

Genus Omphalophyllia, Laube.

Genus Placoseris, E. de From.

Genus Elliptoseris, Duncan.

G-enus Trochoseris, Milne-Edwards Sf Jules Haime, Hist. Nat. .

des Corall. vol. iii. p. 57 (1860), date of description in

Compt. Bend. t. xxix. (1849).

Corallum simple, trochoid or cylindroid, adherent ; wall naked,

and with delicate costal striations. Calices circular, or lobed at

the margin, and irregular, shallow. Columella papillary. Septa

very numerous, strongly granulated laterally, uniting. Synap-

ticula numerous.

Distribution.—Fossil. Cretaceous : Europe. Eocene : Europe,

Asia.

—

Recent. Philippines.

Genus G-troseris, Beuss \ Milne-Edwards Sf Jules Haime, Hist.

Nat. des Corall. vol. iii. p. 54 (1860).

Corallum simple, free, pedunculate, trochoid. Calice shallow,

with thick margins, circular. Costal fossette large. Columella

large and papiliary. Septa not exsert. Wall imperforate.

Synapticula exist.

Distribution.—Fossil. Cretaceous : Europe.

The morphology of the septa separates the following genus from

Leptophyllia and its allies, which belong to the PlesioporitidsB.

10*
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Genus Tuebinoseris, Duncan^ ^al. Soc, Supp. Brit. Foss. Corals,

Cretaceous Corals, pt. ii. p. 42 (1870); amended in Quart.

Journ. Geol. Soc. 1873, p. 558.

Corallum simple, turbinate, or conical, compressed a little, with

a broad base, having a mark of former adhesion, or a narrow and

free base. Epitheca rudimentary or absent. Calice shallow,

usually elliptical. Septa numerous, solid, often uniting or not.

Columella absent. Costse well developed. Wall stout. Septa

united by synapticula, and sometimes the costsB also.

Distribution.—Fossil. Lower Greensand : England. Eocene

:

West Indies
;
Sind, Asia.

Subgenus Pal^oseeis, (genus) Duncan, Quart. Journ. Geol. Soc.

vol. xxvi. (1870), p. 301, pi. xx. fig. 7.

Corallum simple, turbinate, and pedicellate. Calice widely

open. Septa numerous, crowded, the smaller uniting with the

larger, which reach the central fossula. Columella rudimentary.

Synapticula numerous. Costse covered by a complete and dense

epitheca.

Distribution.—Fossil. Cainozoic, probably Miocene : Australia.

The stout epitheca distinguishes this form from Tv/rbinoseris, of

which it is a subgenus.

Genus Pheagmatoseeis, MilascJiewitscJi, ^^Koralien der

Nattheimerschicht.,'^ Falceontograpliica, xxi. (1878), p. 212.

Corallum simple, adherent, pedunculate, fan-shaped* Calice

elongate. Columella absent. Septa numerous, not exsert.

Synapticula exist low down in the interseptal loculi
;
higher up

there are long, oval-outlined granules projecting from the septal

lamellse. Wall aporose, and furnished with costse which are con-

tinuous with the septa.

Distribution.—Fossil. Jurassic : Europe.

This genus is closely allied to Turbinoseris (if the septa are

imperforate).

Genus Omphalophtllia, Laube, ^'Die Fauna der ScJiicTit. St.

Cassian^'' Denies, der Kais. Ahad. der Wiss. Wien, 1864,

Bd. xxiv. p. 251.

Syn. Cnemidium, Quenst.
;
Montlivaltia, Lam.

;
TTiecopJiyllia,

d'Orb.

Corallum simple, adherent, turbinate, cylindrical or almost
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cyclolitoid in shape. Calice shallow, subplane, circular in outline.

Columella styliform, promineat. The septa are numerous, close,

unequal, uniting, bifurcating and trifurcating, exsert, granulate,

and serrate. Epitheca strong and well developed.

Distribution.—Fossil. Trias : Europe.

Grenus Placoseris, U. de Fromentel, Fal. Frang., Terr. cret.

Zooph. p. 329 (]867).

Corallum largely fixed, with a cylindrical wall. Calice round

and deep. Columella elongate, and composed of a series of

trabeculae soldered together and strongly spinulose at the sides.

Septa numerous, unequal, and synapticulate.

Distribution.—Fossil. Cretaceous : Europe.

In the drawing (pi. 49. fig. 4ia, b) the columella is very

small.

Grenus Elliptoseris, Duncan, Fossil Corals Sfc. of Bind, Fal. Ind,

Ser. xiv. p. 48, pi. viii. (1880).

Corallum simple, pedunculate, conical, compressed, with a

widely open elliptical calice. Columella absent. Axial space

elongate and deep. Septa numerous, uniting. Pali exist on the

united septa. Costse developed. Synapticula are common.
Epitheca none.

Distribution.—Fossil. Eocene : Sind.

II. Alliance CYCLOSERIOIDA.

Simple Lophoseridae more or less discoid or plano-convex in shape, with

nearly flat basal walls and numerous septa, many of which unite. Pali

may occur. Columella variable. Epitheca exists or not.

Genus Cycloseris, Ed. & H.

Genus Diaseris, Ed, & H.

Genus Zittelofungia, Duncan.

Genus Bathyactis, Moseley.

Genus Asteroserts, E. de From.

Genus Microseris, E. de From.

The genus Tricycloseris, Tomes, is too doubtful, and is absorbed. See

E. Pratz, ' Palseontographica,' 1882.

Genus Cycloseris, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Corall. vol. iii. p. 49 (1860), pi. D 12. fig. 3.

Tbe corallum is simple, free, circular, elliptical, or angular in
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outline, more or less horizontal or concave below, flat, nummi-

form, convex, semiliemispherical above. Wall flat, costulate,

imperforate. Central fossette narrow elongate or circular. Co-

lumella rudimentary or papillary, and slightly developed. Septa

very numerous, uniting, denticulate at the free edge, exceed-

ingly granular at the sides, imperforate. Synapticula abundant,

and variable in their length.

Distribution.—Fossil. Cretaceous : Europe. Eocene : Europe
;

Sind, Asia. Miocene : Sind, Asia.

—

Recent. Eed Sea, Chinese

seas, Pacific.

—

Subfossil. Eed Sea.

The genus Tricycloseris, Tomes (Quart. Journ. Geol. Soc),

places itself in the proximity of Cycloseris, as the name indicates.

E. Pratz remarks (Palseontographica, xxix. p. 108) that the soli-

tary specimen of the genus may be an abnormal form, and brings

before our notice that occasionally simple forms have exception-

ally developed more than one calicular centre, as may be observed

in Montlivaltia and Omphalophyllia.

G-enus Diaseeis, Milne-Edwards Sf Jules Haime, Hist. Nat, des

Corall. vol. iii. p. 54 (1860), pi. D 12. fig. 4.

Syn. Ecmesus, Phil, ; Hemicyathus, Seguenza.

Corallum simple, free, discoid, low. Wall naked and costu-

late, imperforate
;
margin lobed, irregular. In the young state

comjDosed of separate pieces or lobes which unite irregularly

during growth. Septa irregular, uniting, numerous, serrate or

dentate. Synapticula exist. Columella rudimeatary or absent.

Distribution.—Fossil. Miocene, Pliocene : Europe.

—

Recent.

Elorida, Barbadoes, North Atlantic, Pacific, Australia.

Many species of Cyclolites were described by me in the Eossil

Corals and Alcyonaria of Sind," ' Palseontologia Indica,' Series xiv.

(1880), pp. 52-55. E. Pratz considers that the forms should pass

into another genus, and presumably because the septa are imper-

forate and there is no endotheca. Certainly now that it is clear

that the typical Cyclolites had perforate septa and dissepiments,

the species from the Eocene of Sind difier generically from it. I

have founded the genus Zittelofungia to meet the want caused

by the necessary removal of Cyclolites into the Plesioporitidse.

Genus Zitteloftj]S"Gia, Duncan.

Syn. Cyclolites, Lmk.
Corallum free, plano-convex, circular or elliptical in outline,
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with a flat or slightly concave base, and a convex calice with a

circular or oval fossa. Columella absent. Septa very numerous,
close, thin, unequal, uniting, crested, denticulate or moniliform at

the free edge, granular at the sides, imperforate. Synapticula

numerous. Dissepiments wanting. Epitheca of base in concen-
tric folds, stout or thin.

Distribution.—Fossil. Eocene : Sind.

The genus differs from Oyclolites, as amended by Pratz, in

having imperforate septa and no dissepiments. The species are

described in the " Fossil Corals and Alcyonaria of Sind," Pal.

Indica, Ser. xiv., 1880. The French Eocene Gyclolites probably

belong here.

Genus Bathtactis, Moseley, Report on Corals, ^Ghallenger'

Voyage, p. 185, pi. xi. (1881).

Syn. Montlivaltia, Tennison Woods
;
Fungia, Pourtales, non

Dana.

Corallum free, discoid, not attached or cup-shaped in the

young condition, thin and fragile. Primary septa free, the

others united so as to form six deltoid continuations. Upper
margins of septa usually coalescent over the apices of the deltas.

Septa deeply toothed. Synapticula sometimes abundant, some-

times few, arranged in a series of concentric circles. Columella

well developed. Base costulate. No epitheca.

Distrihution.— 'Recent. Deep water, from 30 fathoms to

3 miles, North and South Atlantic, Caribbean Sea, South-Indian

Ocean, Malay Archipelago, West and East Pacific, Australian

seas.

The specimens show that the columella is often reduced to the

junction of septa only.

Moseley makes some most valuable remarks on the influence

of growth and nutrition on the species of Bathyactis

:

—" In

some specimens, dredged on a siliceous bottom composed of

Diatom skeletons, the wall is excessively thin, and towards its

marginal region is perforated by a series of apertures on either

side of the costse." " When a specimen hardened in spirit is de-

calcified, the wall of the corallum in dissolving in the acid becomes

perforated by a similar series of apertures, yielding first at these

spots."
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Grenus Asteroseris, JE. de Fromentel, Pal. Fran^., Terr. cret.

torn. viii. p. 328 (1867).

Syn. Stephanoseris, E. de From., non Ed. & H.

Oorallum hemisplierical, with an imperforate basal plateau,

wliicli is discoid and covered witli granulations which are in

radiating lines near the edge. Columella slightly developed,

and reduced to three or four slightly visible points. The septa

are large, unequal, and strongly granulated where free. Pali well

developed before the tertiary septa. Synapticula present.

Distribution.—Fossil. Cretaceous : Europe.

M. de Fromentel does not say anything about the dissepiments

or the condition of the septa.

G-enus Microseeis, F. de Fromentel, Pal. Frang., Terr. cret.

No. 23 (1870), p. 367.

Corallum hemispherical. Wall horizontal, naked, and covered

with sparsely distributed granulations which do not simulate

costse. Septa large, arched, uniting in joining at the centre of

the calice, where there is a little rounded fossula. Synapticula

rare, but well developed.

Distrilution.—Fossil. Cretaceous : Europe.

This genus requires further consideration.

III. Alliance PSAMMOSERIOIDA.
Simple Lophoseridse with the base containing a Sipunculid worm or

growing on univalve shells, low. Penultimate septa well developed. With

or without pali. No epitheca.

Genus Psammoseris, Ed. & H.

Genus Stephanoseris, Ed. & H.

Genus Psammoseris, Milne-Fdwards Sf Jules Haime, Hist. Nat.

des Corall. vol. iii. p. 55 (1880), pi. x. figs. 9, 9a; Ann. des

Sci. Nat. 1848-49, Zool. tom. 9 ; amended.

Corallum simj)le, low ; base broad, containing a Sipunculid

worm ; sides perforated with several apertures. The wall is

thick, naked, strongly granulate, and barely striated below, cos-

tulate elsewhere. Calice circular. Columella spinulose, papillary.

Septa low, thick, close, granular; primaries and secondaries

longest and largest ; the septa of the fourth cycle next in length,

and uniting axially in front of the tertiaries.

Distribution.—Beeent. Chinese seas, Malacca.
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Q-enus Stephanoseeis, Milne-Edwards Sf Jules Haime, Hist.

Nat. des Gorall. vol. iii. p. 56 (1860).

The corallum is short, with an unsymmetrical tumid base, which

is larger than the calice. Base containing a Sipunculid worm,

and perforated with large and small apertures, or fixed on a G-as-

tropod shell. Calice circular or subcircular, open. Septa

numerous, well developed, arched, tall, subentire, denticulate

axially. Septa of first and second orders tallest ; those of last

cycle close to and nearly as high as their neighbours of tlie

earlier cycles. Pali before all septa except the last cycle, small,

arched. Columella trabeculate, and minutely papillary at the

surface. Costae large, unequal, granular, with deep narrow in-

tercostal spaces. Underpart of base smooth or granular, not

costulate except at the edge. Wall very thick, solid. Granules

on septa numerous, elongate, radiating.

Distribution.—Becent. Indian Ocean, Corean sea, Philippines,

Zanzibar.

This last genus was placed by Gray amongst the Heterocyathi,

and separated by Jules Haime on account of its internal struc-

tures. I place it here with much doubt ; for I have not found

synapticula in any specimens, and the details of the soft parts are

not known. Indeed this Alliance is unsatisfactorily placed, and

requires greater revision than materials will at present permit of.

IV. Alliance PODOSERIOIDA.

Simple Lophoseridse with a wide base of attachment. Calice convex,

with a central fossula. Costae distinct, and covered or not with epitheca.

Genus Podoseris, Duncan.

Genus Episeris, E. de From.

Genus Podoseris, Duncan, Supp. Brit. Foss. Corals, Pal. Soo.

Lond. Pt. ii. No. 1, p. 25 (1869), amended in Pt. iii. p. 24.

The corallum has a wide or pedunculate base of attachment

;

the height varies, but the calice is generally narrower than the

base, and is convex. Its central fossula is circular and small.

The columella is formed by the septal ends ; and the septa are

numerous, close, unequal, uniting. The costae are distinct,

straight, and covered more or less by epitheca. Synapticula

numerous.

Distribution.—Fossil. Oolite and Cretaceous : England.
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G-enus Episeris, E. de Fromentel, Introd. ^ Vetude des Polyp, foss.

p. 123 (1859).

Corallum tall, at first horizontal and then cylindrical. Epitheca

strongly developed and folded. Septa very exsert, finely dentate.

Columellary fossula very elongate.

Distribution.—Fossil. Cretaceous : Europe.

The typical species, Episeris macrostoma, is a very large coral,

and is not without its affinities with Fodoseris, nobis.

Group-Genus Gonioseris, Duncan.

G-enus G-onioseris, Duncan, Pal. Soc, Supp. Brit. Foss. Corals,

Ser. 2, Pt. iii. p. 21, pi. vii. (1872).

Corallum simple and free. Base polygonal, projecting angles

formed by groups of costse ending in septa. Margin concave

between the angles. Centre of base concave. Costse numerous,

covering the base and converging in groups at each angle along

a line leading from a large septum to the centre. Upper sur-

face convex, divided by masses of septa continuous with the

costsB from the base of the angles. They are exsert externally,

and reach the axial space, where they meet. There is a large

prominent primary septum in each mass. The calicular wall is

not seen from without. Synapticula broad and numerous.

Distribution.—Fossil. Inferior Oolite • England.

2. Subfamily Lophoseridce aggregated.

I. AlUance CYATHOSERIOIDA.

Colonial Lophoseridse, trochoid or depressed turbinate in shape. Com-

mon wall naked and costulate. Calices superficial, radiating, and with

confluent septo-costse.

Genus Cyathoseris, Ed. & H.

Genus Crateroseris, Tomes.

Genus Thamnoseris, Etallon.

G-enus Cyathoseris, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Corall. vol. iii. p. 59 (1860).

Colony trochoid, adherent. Calices superficial and tolerably

distinctly radiating. Septa long, thick, granulate laterally and

confluent. Columella papillary or rudimentary. Wall of the

colony naked and striated, and sometimes folded so as to
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produce lobes or collines at the articular surface. Synapticula

exist.

Distribution.—Fossil. Cretaceous : Europe. Eocene : Europe,

Asia.

G-enus Ckateroseris, Tomes, Quart. Journ. Geol. Soc.

vol. xxxix. p. 560 (1883).

Oorallum composite, massive, depressed turbinate; calicular

surface superior and convex. There is a common wall which is

naked and costulated. The calicos are evenly distributed, round

and prominent, but depressed in the middle ; and they have a

well-defined fossula. The intercalicular spaces are depressed.

The septa are imperforate
;
margins moniliform and continuous

with septo-costae, which pass from one calice to another without

interruption. Septa and septo-costa have sjriiapticula attached

to them. Increase by gemmation between the calicos at the outer

margin.

Distribution.—-Fossil. Portland Oolite : England.

No section is given of this form ; and in the description of

the species the synapticula are said to be rather small.

There is some doubt about the next genus, and regarding its

proper alliance. M. de Fromentel notices (' Introd. a I'etude,'

p. 241) a species of a genus called Thamnoseris which had been

communicated to him by Etallou ; and this author remarks on M.

de Fromentel, and gives a correct generic diagnosis of the genus

in his ' Lethsea Bruntrutana,' Zurich, 1864, p. 406.

G-enus Thamnoseeis, Mallon, LetJicea Bruntrutana,

p. 406 (1864).

Colony in rounded masses or in thin laminae. Epitheca thin

and complete. Columella papillary. Septa confluent, thick,

covered on their free edge and flanks with very projecting granules

which are close together, and constitute more or less numerous

synapticula.

In a description of a species, Thamnoseris Froteana, Etallon,

op. cit. p. 406, pi. Ivii. fig. 10, it is stated that the corallum is

conical and turbinate, with growth-rings on the inferior plateau,

and sometimes even on the circumference of the corallum. Upper
surface subplane, or a little convex and irregular. Calicos sub-

equal, usually polygonal, with a well-marked centre. Septa

unequal according to the orders, of slightly difterent thickness

;
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three cycles and part of tlie fourtli. Synapticula rare. Colu-

mella fasciculate, vermiculate, and distinct.

The delineation of the species is a mere sketch ; but it shows

that the calices are close and separated by a mere ridge, over

which, from the description, we may presume the septa are con-

fluent with their neighbours. The calices are deepish.

Now in the species noticed by De Fromentel the calices are also

deep ; the se|)ta are confluent and in bundles. Neither Etallon

nor De Fromentel writes anything about the structure of the

septa, whether they are perforate or merely trabeculate or solid.

Etallon lays stress on the fact that there are no dissepiments

between the septa.

The generic diagnosis might now be stated as :

—

Colony variable in shape, amorphous and convex, turbinate and

conical, or in lamellae. Corallites low and small, polygonal, close.

Calices rather deep, polygonal, separated by narrow margins, over

which the septa pass. Columella fasciculate and papillary, fused.

Septa in three or four incomplete cycles, well-developed, often

uniting, thickish, but diminishing in width in the higher orders,

granulate on the free edge and on the flanks, close. Synapticula

small, variable in number. Dissepiments wantiDg. Epitheca

exists ; and it and the colony may be marked with growth-rings.

Distribution.—Fossil, Jurassic : Europe.

II. Alliance PAVONIOIDA.

Colonial Lophoseridse in thin, frondiform, curled, adherent laminae,

crested or not. With an imperfect or synapticulate calicular wall.

Calices numerous, distinct or indistinct; on one or on both sides of

the fronds. CoUines or crest-like ridges exist. Septa occasionally more

or less trabeculate and perforate, or solid.

Genus Lophoseris, Ed. & H.

Genus Tichoseris, Quelch.

Genus Mycedium, Oken.

Genus Phyllastr^a, Dana.

Genus Trachypora, Verrill.

Genus Leptoseris, Ed. & H.

Subgenus Haloseris, Ed. & H.

Genus Protoseris, Ed. & H.

Subgenus Phylloseris, Tomes.

Genera absorbed :

—

Pavonia, Lamarck
;
Echinophyllia, Klunzinger.

Phylloseris, Tomes, and Haloseris, Ed. & H., become subgenera.
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G-enus Lophoseris, Milne-Edwards Sf Jules Haime, 18i9 ; La-

marcJc, Hist. Anim. sans Verteh. t. ii, p. 238 (1816); amended

Journ. Linn. Soc, Zool. vol. xvii. (1883), p. 313, pi. xiii. figs.

7-12.

Syn. Pavonia, Lmk.

Colony adherent, thin, foliaceous, erect, in lobes or crests,

irregular in shape, with radiating calices, confluent by their

septo-costse ; on one or both surfaces and between and on low

crests placed more or less vertically, over which septo-costae

pass. Columella tubercular or rudimentary, deep. Common
plateau naked and striated. Septa solid or trabecular in parts.

Calices rather elongate, circular when young, surrounded by a

wall or by synapticula fused into a mural condition. Synapticula

well developed, and distinguishable from ornamental granulation.

G-emmation occurs between the calices and amongst the septo-

costse.

Distribution.—Recent. Pacific, from west coast of America to

Australia, east of China, Japan, Hong Kong, Indian Ocean, Eed
Sea, Burmese seas.

Yerrill states that it does not exist in the Atlantic.

Subgenus Haloseris, (genus) Milne-Edwards Sf Jules Haime,

Hist. Nat. des Corall. vol. iii. p. 77 (1860) ; L. Bousseau^

Toy. au Pole Sud (1834).

Colony fixed, forming small frondescent folded laminae, much
incised at the edges, and crispate. Calices indistinct on the

internal surface, which is covered with very long septo-costal

rays, which are very granulated. Columella rudimentary. Ex-

ternal surface delicately striated. Synapticula exist.

Distribution,—Becent. Philippines.

Grenus Tichoseris, QuelcJi, Ann. Sf Mag. Nat. Hist. 1884,

vol. xiii. p. 295.

Corallum compound, massive, columnar or lobate, with neither

transverse calicinal ridges nor longitudinal crests, astraeiform.

Calicles with distinct solid walls, which are thin at their edges

but thick at their basal parts ; calicinal centres arranged either

singly within their own wall, or united in more or less irregular

and sinuous groups of two or more, incompletely separated from

each other and surrounded by the common wall of the calicle

from which they are developed. New calicles arise either by
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direct fission o£ a single calicle forming two separate ones with

distinctly raised walls, or by the upgrowth o£ the synapticula at

differen b parts of the calicle to form new walls, the resulting

centres often forming msBandroid series, until the development

of their own wall isolates them. Septa not at all confluent,

entire, those of adjoining calicles quite separated by the raised

walls. Columella absent or forming a very small styliform pro-

jection at the point of coalescence of the septa. Synapticula

distant, very unequally and irregularly developed, being gene-

rally rather thick interseptal outgrowths of the wall.

Distribution.—decent. Eiji Islands.

Genus Mtceditjm, O'ken, Lehrb. der Natur., Zool. 1815 ; Milne-

Udtvards Sf Jules Saime, Hist. Nat. des Oorall. vol. iii. p. 72

(1860), pi. D 12. fig. 2
;
PourtaUs, Deep-Sea Corals, p. 48.

Colony frondiform. Calices well developed, circumscribed,

usually a central one surrounded by concentric series of others^

inclined and submammillate, projecting or flat. Columella

variable, papillary, compressed, tubercular, or absent. Septo-

costse long,, continuous. Synapticula exist. Common under-

surface naked and variably costulate.

Distribution. — Becent. Caribbean Sea, East-Indian seas,

Pacific.

Eeuss noticed the genus in the Eocene, but probably the form

was a Thamnastrwa.

The variation in the species of this genus has been commented

upon by Pourtales, and it is evident that it is but shghtly re-

moved from Loplioseris.

Dana introduced the genus Phyllastrcea to include Mycedium

Okeni.

G-enus Phyllaste^a, Dana, Zoophytes U. S. Explor. Ewped.

1846, p. 40; see Hist. Nat. des Gorall. vol. iii. p. 75,

pi. D 12. fig. 1.

Syn. Oxypora, Kent.

Colony foliaceous; polypes prominent and opening upward.

Coralla striated, scarcely echinulate. Costal striae coarse, unequal

and scabrous. Calicles large, margins projecting, and attached

laterally to the folia. Septa thin and spinulose. Columella

spongy.

Distribution.—Becent. Amboyna, Pacific.
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Genus Trachypoea, Verrill, Bull. Mus. Comp. Zool., Camb.

Mass., 1864, No. 3, p. 53.

Syn. EcMnophyllia, Klunzinger, Corall. des Eoth. Meer. p. 69

(1879).

Colony explanate, thin ; below echinate and coarsely costate ;

above with scattered polyp-centres destitute of walls, with one

or two cycles of septa radiating at the centres, but becoming

subparallel between them, as in Halomitra, strongly dentate or

lacerately lobed. The strongest lobes surround the polyp-centres.

Columella loose, trabecular.

Distribution.—Includes Echinopora aspera., Ellis and Solander,

of the East Indies.

Klunzinger places the genus between Halomitra and Myce-

dium and JEchinopora. It looks like a Thamnastrsean amongst

the Echinoporcd.

Genus Leptoseris, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Corall. vol. iii. p. 76 (1860).

Colony adherent, in very thin laminso, often folded or irregu-

larly twisted, pedunculate or not. Calices not numerous ; a large

central one surrounded by small ill-defined but radiating con-

centric calices. Septo-costse very long. Columella tubercular.

Beneath, the surface is naked and delicately striated.

Distribution.— Becent. He de Bourbon.— ? Fossil. Eocene:

Europe.

The genus Protoseris, Milne-Edwards & Jules Haime, Brit.

Foss. Corals, Oolitic (Pal. Soc. Lond. 1851), p. 103, tab. xx., is

clearly closely allied to Lophoseris, Lamarck (1816). The dis-

tinction is the papillary columella, for the frondescent shape is

found in LopJioseris. In this last genus the columella is tuber-

culous or rudimentary. It is interesting to find the genus

LopJioseris foreshadowed in the Jurassic age.

Genus Protoseris, Milne-Edwards Sf Jules Haime.

Colony foliaceous, ascending, folded, and lobed, more or less

funnel-shaped. Calices superficial and distant, separated neither

by crests nor by ridges. The columella is papillary. The septa

are flexuous and confluent. The lower surface of the laminse is

costulate and without epitheca. Synapticula exist.

Distribution.—Fossil. Jurassic : England.
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Subgenus Phtlloseris, (genus) Tomes, Quart. Journ. Q-eol.

Soc. vol. xxxviii. p. 447 (1883).

Differs according to its describer wholly in the way in which

the fronds are produced (? developed), and in the presence of a

strongly developed epitheca, from Protoseris. The only distinc-

tion is the presence of an epitheca, w^hich is not generic. Hence
the species Phylloseris rugosa, Tomes, must come within the scope

of the genus Protoseris. I place Phylloseris as a subgenus of

Protoseris. Its sole locality is in the Lower Oolite of England.

HI. AlUance STEPHANARIOIDA.

Colonial Lophoseridse, massive, incrusting, or lobate and subdendroid.

Septo-costaj confluent and well developed. Walls absent or indistinct.

No collines.

Genus Stephanaria, Verrill.

Genus Pratzia, Duncan.

Genus Stephanaria, Verrill, Trans. Connect. Acad. i. p. 340

(1867).

Colony in short lobe-like branches. Calicos moderately large,

with two or three cycles of septa, denticulate on the edge, well

developed and confluent. Walls indistinct or wanting ; the

division between the calicos indicated only by small granular

points, which sometimes interrupt the septa of adjoining calicos.

Columella papillose. Paliform papillae before all the principal

septa, the inner ones becoming confounded with the columella.

Distribution.—Becent. West-American coast.

Genus Peatzia.

Syn. Plerastrwa, Duncan, Poss. Corals &c. of Sind, 1880,

p. 65, Pal. Indica, Ser. xiv.

The colony is massive, incrusting. Calicos superficial. Colu-

mella snbstyloid, produced by the septal ends. Septa solid,

arranged in several lozenge-shaped or triangular groups, con-

fluent, crowded. Walls absent. Synapticula abundant, close,

and reach high up in the interseptal loculi. Endotheca absent.

Epitheca absent.

Distrihution.—Fossil. Eocene of Sind, Asia.
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IV. Alliance AGARICIOIDA.

Colonial Lophoseridae, foliaceous or massive, or incrusting. Calices

distinct or indistinct, in series separated by coUines. Septo-costae confluent

and extending over the collines.

Genus Agaricia, Lamarck.

Genus Plesioseris, Duncan.

• Genus Pachyseris, Ed. & H.

Genus Comoseris, d'Orb.

Subgenus Oroseris, Ed. & H.

Genus Hydnophorabacia, d'Achiardi.

Genus Coscinar.ea, Ed. & [I.

The genus Oroseris becomes a subgenus.

Genus Agaeicia, Lamarck, Si/st. des Anim. sans Verteh. (1801) ;

Milne-JEdwards Sf Jules Haime, Hist. Nat. des Corall. vol. iii.

p. 80 (1860).

Syn. Undaria, Dana.

Colony foliaceous and irregular in shape. Calices on one or

botli surfaces, circumscribed or limited at least on two sides, in

transverse or concentric series, which are separated by unequal

ridges (collines), over which the confluent septo-costse pass.

Columella tuberculous, papillose, or compressed. Septa con-

fluent, not numerous. Common plateau striated and naked.

Synapticula exist.

Disfrihution.—Fossil. Miocene of Sind, Asia
;
Europe.

—

Suh^

fossil. Bed Sea.

—

Recent. Caribbean Sea, Indian Ocean, Bed Sea.

Genws Plesioseris, Duncan, Journ. Linn. Sac, Zoology,

vol. xvii. p. 309 (1883).

Syn. Mceandi'oseris, Bousseau (pars).

Colony massive, adherent, and without epitheca. Surface

irregular and nodular. Calices in short series, confluent by their

septo-costae and with distinct centres. Septa often uniting, solid,

except near axial space, where they are trabeculate witli ascending

processes ;
granular on the sides, M^arty and spinulose on the

free edges. Columella well developed and papillary. Synap-

ticula of two kinds :— 1, long, broad, and vertical, in two rows

near the true calicular wall
; 2, small and nodular, near the

axial space. Eminences between the series of calices covered by

septo-costae, and having a true wall. Growth by gemmation

beyond and between the calices.

Bistrihution.—Recent. Pacific.

LINN. JOURN.—ZOOLOGY, YOL. XVIII. 11
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This genus, characterized by its solid septa, walls, and synap-

ticula, and serial calices, includes Mceandroseris^ now Plesioseris,

austraUcB, Eousseau, sp.

Genus Pachtseris, Milne-Edwards Sf Jules Saime, Hist. Nat.

des Corall. Yol. iii. p. 85 (1860) ; Duncan, Journ. Linn. Soc,

Zool. vol. xvii. p. 309 (1883), and Pal. Indica, Series xiv. Foss.

Corals Sj'c. of Sind amended.

Colony adherent, foliaceous, very variable in shape. Base a

thin solid wall, which is costulate. Upper surface presenting long

concentric eminences or collines and intermediate valleys, the

first crossed by parallel septo-costse, the latter showing an axial

space, with or without a projecting columella close to the end of

the septa. •No distinct calices or radiating series of septa. The

series of septa in the valleys are long and very bifurcate. Colu-

mellary space very long and filled up by series of tabulate dis-

sepiments. Septa close, finely dentate and granular on their

sides, rarely perforate. Synapticula long vertically, and occu-

jDving the position of a colline-wall, and small and nodular, and

placed on the septa close to the columellary space.

Distribution.—Fossil. Lower Eocene of Sind, Miocene of Sind.

—Becent. Pacific and Indian Oceans.

Genus Comoseeis, d'Orligny, Note sur les Polyp, foss. p. 12

(1849).

Colony thick, attached or free, base covered with a stout epi-

theca. Upper surface with calices more or less close, distinct

at their centres, and with confluent septa, separated at certain

points by collines, o^er which the septo-costae pass. Collines

long or short, narrow or broad, straight or curved, radiating

from the centre of the upper surface or not. A rudimentary

columella. Septa united by synapticula. No wall around the

calices or in the collines. A basal wall, which is solid and

marked with costa?, underlies the dense epitheca.

Distrihution.—Fossil. Jurassic : Europe. Cretaceous : India.

There is a very fine specimen of Comoseris irradians, Ed. & H.,

in the Museum of the Geological Survey in Jermyn Street, which

shows the construction of the septa and sjnapticula very well.

The septa are slender, trabeculate, but imperforate, and there

are the same kind of endothecal processes as are seen in Tham-

nastrcea.

The epitheca is worn off, and the striated, costulate, basal wall
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is well sliown; it is imperforate. Before Thamnastrcea was

sbown to Lave synapticula, the distinction of the two genera

was evident, and Comoseris was the solitary example of a fossil

Fungid with confluent calices and an epitheca. It is now closely

allied to the endothecate Thamnastrcscd, the sole dit^tinction being

the presence of coUhies in Comoseris.

In introducing several new species of Oroseris to the Oolitic

coral-fauna of England, Mr. B. Tomes, E.G.S., asserts (Quart.

Journ. Greol. Soc. vol. xxxviii. p. 410) that the genus really bears

but a faint resemblance to the genus Comoseris. He seems to

have misunderstood the diagnoses of the genera, for it must

appear on reading them that Oroseris can hardly stand as a genus

distinct from Comoseris. The only distinction is the length of

the ridges bounding the calicinal valleys.

In many parts of the corals of both genera, there are no ridges

for a certain space, every calice not being thus separated, so that

such areas dismembered would resemble species of Thamnastrcea.

It is this fact which brings the forms so closely together. The

presence of the ridges or coUines, so continuous in the species,

cannot be put on one side in classification, and especially in the

face of the allied genava. Mceandroseris and Plesioseris.

In placing Oroseris as a subgenus of Comoseris it must be

admitted that the first-named form has a more varied shape

than was given to it by Milne-Edwards and Jules Haime. Mr.

Tomes has delineated an incrustiug form and a serai-massive,

irregular one, and also a species massive and with a lobed outline.

He has shown also that the epitheca may be strong and wrinkled,

indeed as much so as in Comoseris.

Subgenus Oeoseeis, (genus) Ililne-Echvards Sf Jules Ilaiine,

Fol. Foss. des terr. Fal. p. 130 (1.S51).

Colony iu rather thin laminae, and the basal wall is either

naked or covered with a rudimentary, or strong and wrinkled

epitheca. The calices are subconfluent and separated irregularly

by transverse subcristiform eminences (collines), which usually,

but not invariably, limit simple series of calices and do not extend

the length of the colony. The columella is rudimentary.

Distribution.—Fossil. Jurassic ? England, EurojDe. JN'eo-

comian ? : Europe. Cretaceous : England. Eocene : Europe.

Miocene of Italy.

11*
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Grenus HxDis'OPnoEAEACiA, d'AcTiiardi, Corall. Eocenici del Friuli,

Pisa, 1875, p. 72, tav. xiii. figs. 3, 4, 5.

Colony frondiform. Calices distributed over tlie upper surface

and having conical eminences between them. Septa confluent,

granular wbere free. Columella papillary. Synapticula well

developed. Base of colony ecbinulated and finely vermiculate.

Distribution.—Fossil. Eocene : Europe.

There is an undescribed genus, represented by two specimens

in the British Museum, in which the coUines are irregular,

longer than in the above, covered by close septa-costse. The

columella is styliform. Colony massive. It is clearly allied to

the above, but yet distinct.

Grenus Coscinae^a, Milne-Fdwards ^ Jules Haime, Monogr.

des Poritides, p. 48 ; Compt. Bend. t. xxvii. p. 496 (1848);

amended
;
Duncan.^ Journ. Linn. Soc, Zool. vol. xvii. p. 314

(1883).

Colony massive, partly incrusting, convex above, with irregular-

shaped, rather deep calices in short series, with slightly project-

ing intermediate eminences. Calicular centres usually distinct

;

septa uniting with those of neighbouring calices and extending

over the eminences. Some septa are simple and others unite by

their sides with larger ones
;
spinulose at the free edge, perforate

and trabecqlate, except near the solid basal wall, which is very thin

and costulate. Columella deep, small and papillary. Synapticula

more or less in vertical series, discontinuous and stout. No
walls between the calices. Gremmation between the calices, on

the eminences, and intervening spaces.

Distribution.—Fossil. Cretaceous: India?

—

Becent. EedSea;
Mauritius ; Burmese seas.

A careful examination of numerous specimens of species in

the British Museum and in my own collection, has not enabled

me to discover endothecal dissepiments. Milne-Edwards and

Jules Haime drew them, but Klunzinger's photographs do not

show them. Probably the stereoplasm-looking endotheca in

Milne-Edwards's plate is the result of irritation from parasitic

growth. The thin basal wall in the specimens from Mergui

resembles epitheca more than theca.
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lY. Family ANABAOIAD^.

Madreporaria Fungida simple or coloDial. Septa trabeculate

and fenestrated. Synaptic ula small. Dissepiments absent.

"Wall indistinct.

Genus Anabacia, d'Orb,

Genus Genabacia, Ed. & H.

Grenus Anabacia, d'Orhigny, Note sur les Folyp. foss. p. 11

(1849).

Corallum simple, free and without a trace of adherence, plano-

convex or biconvex in sbape. The upper surface bas a central

shallow fossette without a true columella. The septa are very

numerous, close, uniting, and are continued over the edge to tbe

base, wbere their free edges are in the position of costse. Tbey

extend from the base vertically to tbe upper surface, are tra-

beculate and perforate, and delicately spined or crenulate at their

free edge. There is no basal wall, and the septa unite by

synapticula.

Distrihution.—Fossil. Jurassic : England and Europe.

Genus Genabacia, Milne-Edivards Sf Jules Haime^ Compt. Hend.

Acad, des Sci. t. xxix. p. 71 (1849).

Colony sublenticular, base naked and perforate. A central

calice surrounded by one or two circles of smaller size with con-

fluent septo-costse. Septa trabeculate, perforate, thin, close

rather numerous, crenulated where free. Calicular fossette not,

deep. No basal wall.

Distrihution.—Fossil. Middle and Inferior Oolite ; Europe.

Transitional group.

V. Family PLESIOPOEITID^.

Eungida with trabeculate and regularly perforate septa.

Synapticula between the septal laminae in the iuterseptal loculi.

Sclerenchyma trabeculate. Dissepiments may or may not exist.

Wall existing or not, and imperforate. Epitheca may exist and

be well developed.
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Alliances.

I. Leptophyllioida.
II. MiCROSOLENOIDA.

Groups Cyclolites and Mycetar^a.

I. Alliance LEPTOPHYLLIOIDA.

Simple Plesioporitidse, turbinate, conico-cylindrical, fixed or not. Epi-

theca present or absent. Septa very numerous, trabeculate, perforate,

uniting, joined by synapticula.

Genus Leptophyllia, Reuss.

Subgenus Thecoseris, E. de From.

Subgenus Trochar^a, Etallon.

The genera Thecoseris and Trocharcea become subgenera; Haplarcea is

not placed.

Genus Leptophyllia, Ileuss, DenkscJir. der Wiener Akad. der

Wiss. t. vii. p. 101 (1854) ;
Fratz, FalceontograpJiica, p. 90

(1882).

Syn. IIa]:lar(jBa, Milas.

The corallum is simple, fixed, and pedunculated ; the wall is

naked and marked with close costse, which are numerous aud

granular. The calice is circular or subovular or elliptical in out-

line. The columella is absent. The septa are very numerous,

close, thin, often uniting, and are composed of vertical trabeculae

with vertical rows of perforations between them. Synapticula

occur in abundance, and are found high uj) in the interseptal

loculi. Dissepiments occur in the interseptal loculi. Epitheca

absent.

Distribution.—Fossil. Jurassic, Cretaceous : Europe.

It is not possible to retain the genus Ilaplarcea, as its di-

stinction from Leptophyllia is having an epitheca, and this is not

generic in importance.

Subgenus Thecoseris, (genus) E. de Fro7nentel, Pal. Frang.^

Zooph., Terr. cret. p. 367 (1869).

Corallum elevated and regularly turbinate, Calice concave,

and the fossa round. Septa thin, numerous, not exsert, often

anastomosing and finely denticulated, the larger usually meeting

in the centre of the calice and forming a false columella. Wall

thin, costse numerous, covered to the margin of the calice by a

strong folded epitheca. Synapticula feebly developed.
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Distribution.—Fossil. Oolitic : England. Cretaceous : Europe,

India.

Subgenus TEOCHAEiEA, (genus) Etallon^ Lethcea Bruntrutana

(Zurich, 1864), p. 411.

Corallum simple, largely fixed, having the structure of Micro-

solena. It approaches the genus Anabacia, but has more di-

stinct (latticework-like) septa and is broadly adherent. No
epitheca.

The species described and delineated by Etallon (op. cit. p. 411,

pi. Iviii. fig. 4) is TrocharcBa actiniformis. A small short coral-

lite, cylindrical, and hemispherical above, largely fixed, the base

being broader than the calice. Calicinal central fossette narrow

and deep. Septa latticework-like, stout, in five cycles, the last

being more or less incomplete. Columella indistinct. Height

7 milhm.

Distribution.—Fossil. Jurassic : Europe.

I give the diagnosis of Haplarcea, but do not place the genus.

Genus Haplae^a, llilascJieioitscJi, JSfattlieim. Korallen,

Abtheil. ii., PalceontograpMca, xxi. p. 228 (1875).

Corallum simple, cylindrical, tall, deeply indented with broad

circular growth-rings, and furnished with a smooth epitheca

(here and there). The calice is shallow and elliptical. There is

no columella. The septa are very numerous, well developed, and

perforated by large apertures distributed without order. The

younger septa unite with the others, and all are united by

numerous well-developed synapticula.

Distribution.—Fossil. Jurassic : Europe.

Group-Gemis Cyclolites, Lamk.

Genus Cyclolites, Lamarclc^ Syst. des Anim. sans verteb. p. 369

(1801) ; Milne-Edwards ^ Jules Ilaime, Hist. Nat. des

Corall. vol. iii. p, 37 (1860) ; F. Fratz, PalwontograpJiica,

xxix. 1882, p. 7, Taf. xiv. figs. 1-8
; amended.

The corallum is simple, free, circular, elliptical, or slightly

angular in outline, flat or slightly concave at the base, where

there is a well-developed concentrically folded epitheca, convex

more or less above. Eossula circular or elongate. Columella
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rudimentary or absent. Septa very numerous, close, unequal,

often uniting, denticulate where free, trabeculate in construction,

with regular nodules, partly solid and often perforate, then

forming a latticew^ork. Synapticula feebly developed, or elon-

gate and visible. Dissepiments exist.

Distribution.—Fossil. Jurassic, Cretaceous : Europe, India.

II. Alliance MICRCSOLENOIDA.

Colonial Plesioporitidse, polymorphous, massive, dendroid, lobed or sub-

plane. A wall often present, with costse. Septa trabeculate and perforate.

Synapticula present.

Genus Microsolena, Lamour.

Genus Polyphylloseris, E. de From.

Genus Thamnar^a, Etallon.

Genus DiPLAR^A, Milas.

Genus Disar^a, E. de From.

Genus Dimorphar^ea, E. de From.

Genus LATiMiEANDRARiEA, E. de From.

Genus Mkandroseris, Rousseau.

The genera Dendrar^a, d'Orb., Actinar^a, d'Orb., Dimorpho-
SERis, Duncan, and Meandrar^a, Etallon, are absorbed.

Genus Miceosolena, Lamoiironx, JExp. Metliod. des genres des

Polijp. p. G5 (1821) ; amended.

Syn. Dendrarcea^ d'Orb. ; Actinarcea, d'Orb.

Colony massive, polymorphous, mamiiliform, conical, with a

broad base, nearly spherical, turbinate and pedunculate, and

lobed, gibbous, lamelliforni, or digitiform and subramose. Basal

wall with delicate costae covered with a strong epitheca. Calices

shallow, close or distant without order. Septo-costse straight or

curved, delicate, close, confluent, in groups or not, minutely

pointed with small spinules above, and formed by vertical tra-

beculse swollen regularly and forming a regular latticework of

perforations. Columella very small or absent. Synapticula

abundant, small. No calicular walls.

Distribution.—Fossil. Jurassic : England, Europe. Trias :

? Europe.

Genus Poltphtlloseeis, de Fromentel, Fol. Foss. de Vetage

Neocomien, p. 67 (1857).

Colony massive and convex, Corallites united by a costal
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development. Calices circular on dome-like projections, with a

central, circular, well-marked fossette. The septa are nume-

rous, toothed, uniting and joined by well-developed synapticula.

The basal epitheca well developed, and hiding delicate and nume-

rous costse.

Distribution.—Fossil. Cretaceous : Europe.

Genus THAMifAE^A, JEtallon, Lethcea Bruntrufana, p. 411 (1864).

Colony branched or elongate, dense, strongly perforate as i£

vermiculate. Calices superficial. Columella sometimes tuber-

cular. Septa confluent, irregular, more or less bent and echinu-

late (perforate in the delineation). Wall absent. Synapticula?

Distribution.—Fossil. Jurassic : Europe.

This genus, with a very Microsolenian facies, is allied to the

Perforate genus JPsammocora by Etallou. E. Pratz places it,

however, in the neighbourhood oi Microsolena.

Genus DiPLAE^A, MilascJiewitscJi, JSfattJieim. Koralien, Abth. ii.,

FalcEontographica, xxi. p. 299 (1875).

Colony dendroid, viith a broad basal stem; branchlets more or

less vertical. Calices more or less oval in outline, rounded otF at

the margin, and shallow. Columella spongy. Septa numerous,

anastomosing, thick at the wall, thin near the centre of the calice ;

they are perforate near their inner ends. Synapticula well

developed.

Distribution.—Fossil. Jurassic : Europe.

The illustration shows costse, and probably there was an

epitheca.

Genus Disae^a, de Fromentel, Introd. Polyp, foss. p. 245

(1858-1861).

The colony is branched and in low bush-shaped forms, and the

corallites arise low in the primary stem, and grow upwards, not

separating much. There is no v^all to the corallites, and the

calicinal parts are convex and rounded, the calices having a cir- •

cular fossette in their axis. The septa are very numerous and

delicate, being composed of nodules and processes, the first being

joined to the corresponding structures of the neighbouring septa.

The costae are covered with a delicate epitheca.

The author of this genus states that the internal construction
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of the corallum closely resembles that of Microsolena. Gem-
mation occurs on the margin of the calices or within them.

Distribution.—Fossil. Jurassic : Europe.

Genus DmoEPHAEiEA, de Fro^nentel, Introd. Polyp, foss. p. 254

(1858-61).

Syn. Dimorplwseins, Duncan.

Colony polymorphous in a convex mass, or laminate. Calices

shallow, a central larger one surrounded by others placed cir-

cumferentially. Septo-costse continuous from the central calice

to the others and between them. Septo-costse numerous, and

close or few. Free edge of the septa minutely punctate, and

the rest of the structure as in Microsolena. An epitheca.

Distrihiition.—Fossil. Jurassic : England, Europe.

Genus LATiMiEANDEAEJiiA, de Fromentel, 1856, Introd. Polyp,

foss. p. 247 (1858-61).

Syn. Meandrai^cea, Etallon.

Colony in a lobed and subplane form (laminate). Calices not

very deep, distinct, and situated between rather high collines with

rounded tops. Septa trabecular, spinulose, and confluent. Wall

absent. Columella rudimentary, A thin but well-developed

epitheca.

Dislrilution.— Fossil. Corallien of England, Europe.

The founder of this genus states that the septa resemble those

of Microsolena, Lamouroux, and Disaraa, de Eromentel.

It appears that in some species the valleys are long, twisted at

the centre, and straight at the circumference of the colony. The

septo-costse pass over the collines except in one instance, L. Cot-

teaui, E. de Erom., which is exceptional.

Genus Meandeoseets (pars), X. Pousseau in d' TTrville''s Voy.

au Pole Slid, t. v. p. 121, amended.

The colony is partly adherent and rather thick, has a basal

imperforate costulate wall, which is naked and more or less sub-

lobed. The calices are shallow, distinct, and are grouped in

long or short linear series, which are separated by low collines

or eminences. Septa extend from one calice to another and

over the eminences, are dentate, trabecular, and perforate ; perfo-

ration less low down. Columella small and papillary. Emi-

nences low, long or short, and more or less radiating from the
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centre. Synapticula, both small and large, occupying the

place of a corallite-wall, and of that of the eminences also.

Gremmation between the calices.

Distribution.—Hecent. 'Red. Sea, Indian Ocean.

This diagnosis refers to 3£eandroseris so far as it includes M.
JBottcB.

Group-Genus Mycetar^a, Pratz.

Genus MrCETARiEA, JPratz, PalcBontographica, xxix. Band,

Lieferug 2, p. Ill (1882).

Corallum simple, or composed of two or more confluent calices,

growing in a succession of alternating oval, irregularly trochoid

to cylindrical shapes. The young individuals either remain

united close to the parent as they grow, or become separated

and distinct in the upper portion, forming angular projections.

Epitheca exists. Septa projecting, numerous, finely toothed,

subequal, and built up of regular series of trabeculje. Inter-

trabecular areas slightly or not filled in. Septal laminae united

by more or less regular synapticula.

Distribution.—Fossil. Jurassic : Europe.

CHAPTER YI.

The Section Madreporaria Perforata, definition, and families. Family Eu-
psammidse, alliances and genera. Family Madreporidffi, alliances and genera.

Family Poritidie, alliances and genera.

III. Section MADREPORAEIA PEEFOHATA, Ed. ^ H.

This section is thus described in the Hist. Nat. des Corall.

vol. iii. p. 88, 1860, and was established in 1850.

" Corallum entirely or almost entirely composed of porous or

reticulate coenenchyma. Septal apparatus well characterized and

primitively composed of six elements, but sometimes being repre-

sented only by series of trabeculse. Dissepiments rudimentary.

Tabulae absent,"

This definition is correct as far as the end of the last sentence

but one; but it requires some additions and alterations.
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Section MADEEPOEAEIA PEEEOEATA, Ed. Sf E., amended.

Corallum composed entirely or nearly entirely of porous or

reticulate coenencliyma. Visceral cavities intercommunicating,

and not shut off from the surrounding medium. Septa either

well developed, solid or slightly or much perforated, or repre-

sented by trabeculse only. Dissepiments may or may not exist,

and tabulsD also. Soft parts filling the porose sclerenchyma.

Calices with a disk, tentacles, and interseptal mesenteries.

There are three families of the Madreporaria Perforata :

—

I. The EupsAMMiDJE (subfam. Ed, & H.).

II. The Madrepoeidye, Ed. & H. (pars).

III. The PoRiTiD^, Ed. & H.

Eorty-two genera aud five subgenera are included in these

families. Twelve genera have been eliminated, but five become

subgenera.

I. Family EUPSAMMID^.

This family includes the very important and now very large

group which was considered to be only worthy of the position of a

subfamily by Milne-Edwards and Jules Haime (Eupsamminse,

Hist. Nat. des Corall. vol. iii. p. 90, 1860).

The genera included have a very characteristic facies ; and

although their structures, both hard and soft, ally them most

definitely with the Madreporaria Perforata, they are not without

some afiinities with the Eungida. The soft parts differ from the

corresponding structures of the Eungida.

Tliis distinction of the soft parts is important, for some of

the species of Eupsammida) have hard structures, which act as

synapticula, and resemble, to a certain extent, the corresponding

structures of some of the Plesiof ungidae. Notably this is the

case in Etqysammia and Stej^JianojoJii/Ilia. Moseley's researches

indicate that this last very fungoid-looking genus is clearly not

one of the Eungida, for the soft parts diff'er (Eeport on Corals,

H.M.S. ' Challenger,' p. 203).

Family EUPSAMMIDA.

Syn. Ewpsammince, Ed. & H.

Perforate Madreporaria, simple or in colonies. The corallite

walls usually have costse formed of sclerenchymatous nodules
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joined by vertical and transverse processes, and having apertures

in t"he intercostal spaces. Calices well developed. Septa in several

cycles, some orders uniting with others, directly or by trabeculse,

to form symmetrical star-like patterns. Septal laminae stout, and

tlie principal ones entire and imperforate, except sometimes near

tbe wall ; the higher orders more trabeculate and perforate.

Endotheca scanty. Sclerencbyma may exist. Epitheca occasional.

Increase by gemmation and fissiparity.

Although there is a great family likeness amongst the genera

now recorded, it is very difficult or impossible to place them all

indefinite Alliances. Some groups of single genera are therefore

established.

But the Eupsammidse indicate their right to be considered

a family by having varieties of form w^hich are noticed in

other great families. There are simple and colonial types, and

the forms are turbinate, discoid, incrusting and massive, dendroid,

&c. ; and there are types which undergo fissiparity, gemmation

from the sides, and also from stolons.

There are the following Alliances in this family :—Stephano-

phyllioida, Balanophyllioida, Dendrophyllioida, Leptopsammioida.

I. AlHance STEPHANOPHYLLIOIDA

Simple Eupsaramitlse; with a discoid, basal, horizontal wall.

Genus Stephanophyllia, Michehn.

Subgenus Discopsammia^ d'Orb.

Genus Leptopenus, Moseley.

Genus Cyclobacia, Bolsche.

Discopsammia, d'Orb., becomes a subgenus.

Genus Stepkanophyllia, Michelin, Article Astree. Diet, des Sci.

Nat., Supp. t. i. p. 484 (1841); Icones Zooph. p. 32, pi. 8
;

Moseley, ^Challenger' Report on Corals, p. 198 et seq. (1881).

The corallum is simple, free, discoid, wdth a horizontal wall.

Calice circular, with five cycles of septa, and some of a sixth, not

projecting outwards, but large, high, thin, and close, uniting by

their upper or internal borders, the primaries only being free,

with conical projecting points on their sides. Septal edges

dentate more or less near the axial space, and the laminae are of

fused trabeculae more or less perforate. Columella distinct, in a

well-marked calicular fossa. CostsD straight, delicate, and radi-
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ating regularly from tlie centre of tlie base to the circumference,

and formed of granules moderately distinct. "Wall regularly

perforate.

Distribution.—Fossil. Cretaceous, Eocene, Miocene, Pliocene

:

Europe and England. Tertiary : Asia.

—

jRecent. Pacific, Philip-

pines, and Ke Islands.

Subgenus Discopsammia, d^Orhigny, Note sur les Polyp, foss.

p. 10 (1819).

Corallum plano-convex, with a superficial calicular fossette, a

rudimentary columella, and the free edges of the septa rounded

and slightly denticulate.

Bistrilution.—Fossil. Cretaceous series of Europe.

This subgenus corresponds to the Lenticular StepJianopJiyllicB of

Milne-Edwards and Jules Haime.

Genus Leptopeisttis, Moseley, Report on ' Challenger ' Corals,

1879 (pub. 1881), p. 204.

Corallum discoid, excessively thin and fragile, with the wall

so completely covered by perforations as to resemble lacework,

being built up of a network of delicate radiating and circumferen-

tially-directed trabeculse. Perforations placed at regular intervals

between the costae, and each divided into two by the septa, which

alternate with the costa?. Septa, except the primaries, which are

free, coalescing successively according to order, and forming del-

toid figures beset with a series of long, outwardly-directed spines

on their free margins ; attached beneath to the transverse trabe-

culse, w^hich separate from one another the perforations of the

wall by a series of short processes, in the intervals between which

their lower margin is free. Columella large, spinous. Tentacles

knob-bearing.

Distribution.—Fecent. Sea-fioor of Southern Hemisphere, deep

water (over 1500 fms.). South Atlantic, South Indian Ocean, and

oflf Valparaiso.

Genus Ctclobacta, Bolsclie, Zeitschr. deutsch. Geol. Gesell,

Band xviii. p. 473 (1866).

This is probably identical with Fungia, and is therefore a link

between Micrabacia and Fungia. I do not place the genus.

Distribution.—Fossil. Cretaceous : Europe.
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11. Alliance BALANOPHYLLIOIDA.

Eupsammidse with simple coralla, rarely budding, well-developed calices.

Columella variable ; and fully-developed septal orders. Costse variable.

Genus Balanophyllia, S. Wood.

Subgenus Thecopsammia, Pourtales.

Genus Eupsammia, Ed. & H.

Genus Endopachys, Lonsdale.

Genus Heteropsammia, Ed. & H.

Tkecopsammia, Pourtales, becomes a subgenus.

G-enus Balanophtllia, Searles Wood, Ann. Sf Mag. Nat. Hist.

vol. xiii. p. 11 (1841), amended.

Corallum simple, or budding around the base, but never form-

ing true colonies or dendroid masses ; fixed by a broad or narrow

base, or pedicellate and becoming free, very variable in shape, and

may be turbinate, straight, or curved, subturbinate, conico-cylin-

drical, and curved. Calice elliptical, rarely circular, sometimes

deformed. Columella not projecting at the bottom of the calice,

variably developed—long, narrow, wide or large, and finely

spongy. Septa thin, close, numerous, perforate near the wall, the

highest cycle curving towards the penultimate, and larger than

these
;
granular at th'e sides, and joining by the granules. Wall

porous, variably stout. Costse well developed, distinct, subequal.

Epitheca present or absent.

Distribution.—Fossil. Eocene : England and Europe. Miocene :

Europe. Pliocene : England and Europe.—'Recent. Mediter-

ranean, English Channel regia), St. Helena, Madeira, Philip-

pines, Eiji, Japan, Corea, Chinese seas, Australian seas, California,

Caribbean Sea.

Subgenus Thecopsammia, (genus) Potcrtales, Deej)-Sea Corals,

p. 43 (1871).

Corallum simple, attached, pedunculate, turbinate, or subcylin-

drical. Wall thick, very porous and vermiculated. Calice

slightly elliptical, deep. Septa well developed, not exsert,

granular ; those of the 4th and 5th orders bend towards the

tertiaries or unite in front of them. Columella papillose, porous

or sublamellar and compact, and forming three masses. Costse
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obscure. Epitheca well developed, coming up not far from tlie

calicular edge, marked with ridges or not, and its substance pene-

trating the porose wall.

Distribution.—Fossil. Pliocene: England (specimen in York
Museum).

—

Recent. Philippines, Admiralty Islands, Florida,

North Atlantic. Deep water.

G-euus Efpsammta, Milne-Edwards Sf Jules Haime, Sist. Nat.

des Corall. vol. iii. p. 94 (1860).

Corallum simple, subturbinate, free in adult age, when the

traces of adherence gradually disappear, compressed or not.

Calice elliptical or suboval, deep and narrow centrally. Columella

variably developed, of twisted processes, tubercular or papillary,

or spongy, or barely existing. Septa solid or roughly perforated,

numerous, close, well developed, slightly exsert, strongly granular

on their sides, and uniting by the granules here and there ; the

septa of the last cycle more developed tlian the penultimate, and

curving towards and joining or not the septa of the cycle prece-

ding them in age. "Wnll porous, naked, showing simple, close,

unequal verrucelLite, disiinctly granular costse.

Distrihuiion.—Fossil. Eocene, Oligocene, Miocene : Europe.

—

Recent. Chinese seas.

Synapticula are often seen near the calicular margin, between

septa.

Genus Endopachts, Lonsdale, Quart. Journ. Geol. Soc. Lond.

voL i. p. 214 (1845).

Corallum simple, straight, free, compressed and keeled along

the narrow base and sides, where there are also costal wing-shaped

appendices. Calice with unequal axes on different planes ; the

fossette long and narrow. Columella spongy, slightly developed.

Septa in five cycles, narrow, slightly exsert, close, the higher

cycle joining the preceding, sides granular.

Distribution.—Fossil. Eocene : Alabama.

—

Recent. Australian

seas ?

Grenus Heteeopsammta, Milne-Edwards Sf Jules lEaime, Ann.

des Sci. Nat. 3^ ser. t. x. p. 89 (1848) ; Hist. Nat. des Corall.

vol. iii. p. 105.

Corallum simple, straight, low, increasing fissiparously so as



FAMILIES AND QENEEA OF THE MADEEPOEAIIIA. 177

to form a compound corallum with two or more calices. Tlie base

broad, flat, unsymmetrical, tumid, containing a Sipunculid worm,

and perforated for it. Calice circular, close, or a figure of 8,

or round, open, shallow. Columella spongy, well developed,

deep. Septa numerous, many joining near the columella. Wall

stout, porous, often enlarged at certain spots around the calice.

Costse not present, but replaced by series of very small granules,

coalescing into papillae or small striae.

Distribution.—Recent. Chinese seas, Burmese seas, North-

Australian seas, Philippines, E. Africa and islands.

The porosity of the wall, the relations of the septa, and the

absence of pali separate the genus decidedly from StepJianoseris.

III. Alliance DENDROPHYLLIOIDA.

Colonial Eupsammidse, with well -developed calices and septa. Colu-

mella variable in development, spongy, lamellar, or absent. Ccencnchyma

variable. Dissepiments rare.

Genus Dendrophyllia, Ed. & H.

Subgenus Ccenopsammia, Ed. & H.

Genus Placopsammia, Reuss.

Genus Astropsammia, VerrilL

Genus Pachypsammia, VerrilL

Genus Stereopsammia, Ed. & H.

Genus Calostylis, LindstrSm.

Genus absorbed :

—

Brassyia, B, Wright.

Ccenopsammia, Ed. & H., becomes a subgenus. Aulopsammia,

Reuss, is not a Madreporarian.

G-enus Dendrophyllia, Milne-Edwards Sf Jules Haime^ Hist.

Nat. des Corall, vol. iii. p. 112 (1860).

Syn. Brassyia^ B. Wright.

Colony generally dendroid and high or low, corymbose or caes-

pitose, or forming clumps
;
increasing by gemmation, which is

lateral or subbasal. Corallites rather large, cylindrical, cylindro-

turbinate, more or less elongate. Calice subcircular, deep. Colu-

mella more or less developed, often large. Septa barely exsert or

not, thin, close, those of the fourth cycle well developed, and the

septa of the last cycle or cycles bending to their predecessors and

uniting or not to them. Walls subcostate near the calices,

covered with rough vermiculate grains in rows, with irregular

spaces between.

LINN. JOUBN.—ZOOLOGY, VOL. XTIII. 12
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Milne-Edwards and Jules Haime divide this genus into groups

of species :

—

1. Arborescent Dendro^h^lUce. With an arborescent trunk,

branches arising from it in vertical series, and rami-

fying in their turn in an alternate and distichous

manner.

2. Branching DendropJiyllicd. The parent occupies the axis

of the corallum or colony, and the secondary branches

arise around it, forming several vertical series, some

uniting when they come in contact.

8. IncYu^imgDendrophylliw. Not developingmuch in height

by budding, and resembling an Astrseiform mass, with

some coenenchyma. Corallites often uniting about the

base.

Distribution.—Fossil. Eocene : England and Europe. Mio-

cene: Europe.— 'Recent. Atlantic, Cape Yerd, Madeira, Medi-

terranean, Pacific, Arafura Sea, Chinese and Australian seas. Bay

of Panama, Caribbean Sea.

The genus Brassyia^ B. Wright, Ann. & Mag. Nat. Hist. 18S2,

ix. p. 77, was established for specimens of one species. It is a

stumpy, broad-based coral, clearly colonial, from the buds upon

it, although it is stated to be simple. The only interesting point

is that the septa are said not to unite.

It is synonymous with DendropJiyllia, and is in no way inter-

mediate between Dendrophyllia and Bala^iophyllia.

Subgenus C(ENOPSAMMia, (genus) Milne-Edwards Jules Haime,

Hist. Nat. des Corall. vol. iii. p. 125 (1860), amended.

Colony in tufts, or fasciculate or dendroid, rarely massive.

Corallites more or less cylindrical, free or surrounded by coenen-

chyma. Calices subcircular. Columella well developed. Septa

not exsert, in three complete cycles, and whenever there are higher

orders they are rudimentary. Costse delicate, subvermiculate

inferiorly, simply granular near the calice. Gremmation lateral

and subbasal. Septa and wall differing in the amount of per-

foration.

Distrihution. — Fossil. Pliocene: Europe. — Becent. Indian

Ocean, Bed Sea, Pacific, North-Australian seas, New Zealand,

Panama, Cape Verd Islands.
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Grenus Placopsammta, Beuss, Sitzungsh. der Kais. AJcad. der

Wiss. Wien, Bd. xxxv. p. 486, pi. 2. fig. 16 (1859); Duncan,
" Deep -Sea and Littoral Corals,'' Proc. Zool. Soc. 1876, p. 441.

Colony with a broad base, and short stunted projections, end-

ing in elliptical calices. Columella long and lamellary, compact.

Septa in four cycles, and with some of the orders uniting, as is

usual in the Eupsammida3. Costse visible to the base, often wavy
and inosculating.

Distribution.—Fossil. Miocene, Oligocene : Europe.

—

Recent,

dalapagos ?

Genus Astropsammia, Verrill, Notes on Badiata, p. 509

(1868-70).

Colony massive. Corallites united to their summits by an

abundant, very porous coenenchyma. Walls scarcely distinct

from the coenenchyma, very porous. Septa in four cycles, with

some orders of the fifth ; those of the fourth unite to the tertiaries.

Columella usually well developed, composed of loose, convoluted,

and twisted lamellae and trabeculse. Interseptal spaces cut off

below by thin transverse dissepiments, which often coincide in all

the chambers. Calices shallow. Gremmation chiefly marginal and

interstitial. Fissiparity may occur.

Distribution.—Recent. Mergui, Burmah ; Grulf of California.

Some forms considered to be Coenopsammice, and which have

coenenchyma, belong to the next genus.

Genus Pachtpsammia, Verrill, Proc. Esseoc Institute, vol. v.

(1866-67).

Colony massive and incrusting. Corallites united near their

summits by a massive coenenchyma. Four complete cycles of

septa. Columella rudimentary or trabecular, not salient. Sur-

face of the coenenchyma with waving ribs. Gemmation lateral,

irregular.

Distribution.—Recent. Chinese seas.

This genus approaches Stereopsammia^ but has a solid coenen-

chyma. It differs from Dendrophyllia in not having' a distinct

columella.

Genus Stereopsammia, Mihie-Edioards ^ Jules Haime^ Brit.

Foss. Corals, Introd. Pal. Soc. p. 43 (1850).

Colony incrusting, glomerulate. Corallites short, united at

the base, free near the calice. Calices circular, rather deep,

12*
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Columella absent or rudimentary. Septa hardly exsert, those

of the last cycle less developed than those of the penultimate.

Costse fine, close, frequently discontinuous and vermiculate.

G-emmation irregular, and from the base.

Distribution.—Fossil. Eocene : England.

Pourtales considered his Amplielia rostrata to belong to this

genus ; but it can hardly be included.

Lindstrom has described, with his usual care, a remarkable

coral, which he considers to be one of the Eupsammidae, from the

Silurian strata of Gothland. The description and figures carry

conviction that this genus, Calostylis, is one of the Perforata, and

that it should be placed in the Eupsammidse. The resemblance

of the thick mural structure of the calices to that of Theco-

psammia, Pourtales, is very striking.

Genus Calostylis, Lindstrom, (Efversigt af K. Vetensk.-Akad.

Mrhandl. p. 421 (1868).

Colony cylindro-conical, uniserial, budding between the calice

and the base. Septa numerous, thin, coalescing, irregularly per-

forated, ragged at the upper free edge, and forming a trabeculate

columella with their inner ends. Columella broad, convex. Dis-

sepiments few. Costse extend from the calice to the base, and

are covered here and there by a smooth thin epitheca.

Distrihution.—Fossil. Silurian : Grothland.

The above diagnosis is compiled from Lindstrom's generic

diagnosis, and from the description of the species, Calostylis

crihraria, Lindstrom's diagnosis is rather too short for the

purjDOses of comparison with other Eupsammidse :
—

" Polyparium

compositum, gemmatio uniserialis, lateralis, septa numerosissima,

interdum inter se coalescentia, columella trabecularis, epitheca

incompleta."

IV. Alliance LEPTOPSAMMIOIDA.

Simple Eupsammidse with irregular septal development.

Genus Leptopsammia, Ed. & H.

Genus Endopsammia, Ed. & H.

There are two genera, each established for one species only,

which are exceedingly unsatisfactory. They are Leptopsammia

and Flndopsammia of Milne-Edwards and Jules Haime. They

are closely allied, and in both there is an imperfection of the
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fourth cycle, and a deficiency of that lateral junction of the

septa which is so generally characteristic of the family.

Grenus Leptopsammia, Milne-Edwards Sf Jules Haime, Hist. Nat.

des Corall. vol. iii. p. 106 (1860).

Corallum simple, adherent, tall, subturbinate, narrow at the

base. Calice elliptical, with a large and deep fossa. Columella

very developed, projecting. Septa not exsert, moderately close,

very thin, barely granulated ; tlie septa of the firfst and second

cycles nearly equal, the septa of the fourth order curved towards

the tertiaries, which they reach at a little distance from the

columella. The septa of the fifth order perforate, denticulate,

projecting barely from the wall. Epitheca rudimentary near the

base. Costse distinct.

Distrihution.—Jxecen t . Philippines

.

Grenus Endopsammia, Milne-Udwards Jules Uaime^ Ann. des

Sci. Nat. 3^ ser. t. x. p. 92, pi. 1 (1848).

Corallum short, straight, adherent by a broad base. Calice

circular, with a deep fossa. Columella spongy, well developed

and projecting. Septa stout, exsert, very largely granular. The

fifth order rudimentary, the fourth curving towards the tertiaries
;

these and the primaries large and nearly equal. CostsD well

developed. Wall thick and porous. A pellicular epitheca.

Distribution.—Recent. Philippines.

The following genera cannot be placed in Alliances :

—

Group. Incrusting colonial Eupsammid£e.

Genus Astroides, Blainville.

Group. Fissiparous colonial Eupsammidae.

Genus Lobopsammia, Ed. & H.

Group. Simple Eupsammidee, budding from the wall.

Genus Rhodopsammia, Semper.

Group. Colonial Eupsammidse, budding from stolons.

Genus Rhizofsammia, Verrill.

Genus Astroides, Blainville, Diet, des Sci. Nat. t. Ix. p. 332, in

Hist. Nat. des Corall. vol. iii. p. 131 (1860).

Colony incrusting, massive. Corallites imperfectly united, or

free at their sides. Wall spongy, but dense. Calicos circular or

polygonal, free or united by tlieir edges. Columella very deve-
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loped, projectiDg, spongy. Septa moderately developed, very

tMn, not exsert, finely and unequally dentate, those of tlie last

cycle less developed than those of the penultimate. Eudotheca
scarce. Epitheca surrounding tlie corallites thin and compact.

Distribution.—Hecent. Mediterranean.

Genus Lobopsammia, Milne-Tldwaris Sf Jules Haime, Hist. Nat,

des Corall. vol. iii. p. 123 (1860).

Colony dendroid and very short and dichotomous, short branches

directed outwards^ Calices with irregular-shaped margins, in-

creasing by fissiparity. Four cycles of septa well developed, and
some of the fifth

;
higher orders bending to and joining the penul-

timates. Columella spongy. Costfe delicate, with indistinct

granules.

Distribution.—Fossil. Oligocene : Europe.

Grenus Bhobopsammia, Semper, " Generationswechsel hei Stein-

Jcorallen,^'' Zeitsclir. fur wiss. Zool., Leipzig, vol. xxii. p. 257

(1872).

Corallum simple or colonial, free or attached, with lateral

buds, cylindro-conical or compressed. Calice elliptical, rather

deep. Columella more or less projecting, composed of convoluted

" leaflets." Septa narrow, sharp at the edge, hardly exsert ; first

and second cycles extending to the columella, unequal ; succeed-

iug cycles joined with those of preceding cycle. Costse simple,

distinct from the base, close, subequal, granular. Epitheca

absent or rudimentary^.

Distribution.—Mecent. Philippines.

Several species of this interesting genus are described by

Semper and beautifully figured. The budding is below the cali-

cular margin, and some buds may bud again. The parent is

clearly alive after this process, and the whole colony is a pale

pink in colour when alive, and tbe tentacles, which are long,

are of a deeper tint. Some coralla are attached, others are free
j

and some have buds, others have not. In one instance there is a

bud with a quadrangular transverse outline springing from the

calicular margin.

Genus Euizopsammia, Verrill, Notes on Badiata, p. 510

(1868-70).

Colony low, incrusting, extending by stolon-like expansions of
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the base, from which buds arise. Corallites cylindrical or nearly

so, connected by thin creeping expansions, which have the same

texture as the wall. Calices subcircular or elliptical. Septa thin,

crowded, a little projecting, arranged in four or five cyles ; last

cycle well developed, uniting to those of the preceding cycle,

which rise up in the form of prominent paliform lobes, beyond

which the central region of the calice is deep. Columella very

porous and its surface 23apiliose. Wall very porous. No epi-

theca. Costse scarcely distinct, represented by series of rough

granules.

Distribution.—decent. Pacific, Pearl Islands.

II. Family MADEEPOEID^ {^ars), Ed. # B.

This family corresponds to the subfamily Madreporinse, Ed. &
H. It is necessary to give the subfamily the position of a family,

not only because the Eupsammidse have become a family, but also

because it is evident that the great genus Madrepora will even-

tually be largely subdivided. The subfamily Turbinarinse, Ed. &
H., is included in this family.

Colonial perforate Madreporaria, increasing by gemmation
;

coenenchyma more or less abundant, spongy, and reticulate,

slightly or not distinct from the porous corallite-walls. Septa

lamellar, slightly porous, or else solid, variable in number and

size. Calices prominent or sunken.

Alliances :—Madreporoida, Turbinaroida. These alliances were

subfamilies according to Milne-Edwards and Jules Haime.

I. AUiance MADREPOROIDA.

Madreporidse with diverse shapes, usually ramose or foliaceous or

incrusting. Coenenchyma moderate or considerable. Septa with two oppo-

site primaries larger than others. Interseptal loculi with dissepiments.

Gemmation symmetrical or not, extracalicular. Calices more or less pro-

minent and variable in shape.

Genus Madrepora, Linnaeus.

Subgenus Isopora, Studer.

Grenus Madrepora, Linnctus, Syst. Nat. edit. x. p. 793,

amended.

Colony very variable in shape, branching, bush-shaped,
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expanding, flat, corymbiform, or foliaceous, pedunculate or iii-

crusting. Gemmation around the parent corallite and from the

side of other calices. Coenenchjma abundant, spongy, reticulate,

spinulose, growing exogenously from the porous walls of the

corallites. Calices variable in shape, projecting or immersed, but

never all so ; terminal calices, or some amongst the mass, longest

or largest (parents). Septa distinct, variable in solidity, two

opposite primaries largest and nearly meeting. Twelve tentacles,

and one larger than the others. JSTo columella. An endotheca

may exist, which occasionally becomes tabulate.

Distribution.—Fossil. Eocene : Europe, India. Oligocene :

England and Europe. Miocene : Europe
;
Sind, Asia.

—

Becent.

Eed Sea, Indian Ocean, Oceania, Pacific, Caribbean Sea.

Subgenus Isopoea, Studer, Monatshericht der Konig. Preuss.

AJcad. der Wiss. BerliUy 1878, p. 535 {Gazelle Corals).

Colony leaf-shaped or lobate. Calices equally prominent, and

distributed over the whole surface. The apical calices are wanting.

Distribution.—Becent. Philippines.

II. Alliance TURBINARIOIDA.

Madreporidae in colonies, with an abundant coenenchyma between the

corallites, which is distinct from the mural structures, spongy and reticu-

late. Increase by gemmation.

Genus Turbinaria, Oken.

Genus Astr^opora, Blainville.

Genus Dendracis, Ed. & H,

Genus Actinacis, d'Orbigny.

Genus Fal^eacis, Haime.

Genus Prisciturben, Kunth.

Genus Stylar^ea, Seebach.

Genus Tpebinaeia, OJcen, 1815; Milne-Edimrds Jules Haime^

Bolyp. des terr. Baleoz. p. 141.

The colony is usually crateriform or foliaceous and twisted.

There is an abundant coenenchyma between the corallites, and it

is dense and also echinulate at the surface. The calices are more

or less projecting. The septa are nearly all of the same size
; and

there is a well-developed spongy columella.

Distribution.—Fossil. Miocene of France, Sind, Asia.

—

Becent,

Efd Sea, Indian Ocean, Pacific,



FAMILIES AND GENEEA OF THE MADEEPOEAEIA. 185

This genus was shown by Milne-Edwards and Jules Haime to

absorb Gemmipora, Blainville, and JEocplanaria (pars), Lamarck.

Grenus AsTEiEOPOEA, Blainville, Diet, des Set. Nat. t. ix. p. 348

(1830).

The colony is massive in shape, adherent or incrusting. The

coenenchyma is lax, and decidedly echinulate at the surface. The

septa are unequally develo2:)ed on the small calices. There is no

columella. Tabulae are seen in some specimens.

Distrihution.—Fossil. Eocene of Europe and West Indies.

Miocene : Sind, Asia.

—

Reeent. Red Sea^ Indian and Pacific

Oceans.

Grenus Dendeacis, Mihie-JSdwards Sf Jules Haime^ Hist. Nat.

des Corall. vol. iii. p. 169 (1860).

The colony is arborescent, and the coenenchyma is very dense

and granulated at the surface. Calices submammiform. Septa

few in number, suhequal. No columella.

Distribution.—Fossil. Eocene of Europe.

Grenus Actinacis, d'Orhigny, Note sur les Polyp, foss. p. 11

(1849).

Colony subdendroid, with a greatly developed coenenchyma,

which is rather dense and granulated, and not very perforated.

Calices circular, small, distant. Septa few in number, subequal,

somewhat exsert. A columella, which is papillose. Pali exist

before all the septa.

Distribution.—Fossil. Cretaceous of Europe.

Genus Paljeacis, J. Haime, 1860. (Amended by Seebach, Zeits.

der Deutsch. Greol. Gesellsch. Bd. xviii. p. 308, Berlin,

1866.)

Syn. SpTienopoterium, Meek and "Worthen.

Colony pedunculate, cuneiform. Calices immersed in a vermi-

culate perforate coenenchyma, marked with anastomosing stria-

tions. Calice-walls of the same structure as the coenenchyma,

thick, but porous. Calicular margins circular in outline. Calices

widely open. Septal system of fine, numerous, unequal stria-

tions (30). Gemmation intercalicular, and producing occasionally

by pressure polygonal calicular margins.

Distribution.—Fossil. Carboniferous: America.
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Grenus Priscittjrbeis', Kunth, Zeits. der Beutsch. Geol. GeseUsch.

Bd. xxii. p. 25 (Berlin, 1870).

Colony low, expanding, attached by the whole base. Coenen-

chyma well developed, compact, and composed of a sponge-like

structure. Calices projecting, rather inclined, differing in size,

nearly or quite circular in outline, surrounded by coenenchyma.

Septa variable, both thick and thin. Columella spongy.

Distrihiition.—Fossil. Silurian : Oeland.

This is a very puzzling genus, and its characters have been

very ably described and delineated by Kunth. Its position is

probably amongst the Turbinarinse.

Genus Sttlar^a, Seehach, Zeits. der DeutscTi. Geol. Gesellsch.

Bd. xviii. p. 306 (Berlin, 1866).

Colony low, covering some space, with a crust-like, vermiculate,

perforated coenenchyma and a basal epitheca. Calices polygonal,

moderately deep, with a stout, projecting, spongy columella.

Septa strongly crenulate, in two cycles. Walls moderately stout,

bearing points in the angles of the calices.

Distribution.—Fossil. Lower Silurian : Europe (Wesenberg),

III. Family POEITID^, Ed. ^ H.

Perforate Madreporaria composed of reticulate and trabeculate

sclerenchyma. Septa never completely lamellary, but trabecular

and fenestrated, or as series of discontinuous trabeculse. Walls

very porose. Corallites increasing by gemmation, and united

directly or by intervening porous sclerenchyma. Dissepiments

and tabulae may exist.

There are two Alliances—the Poritinoida and the Montiporoida.

I. Alliance PORITINOIDA.

Corallites united by their trabeculate walls without intervening coenen-

chyma, or with some of very rudimentary kind.

Genus Porites, Ed. & H.

Genus Synar^a, Verrill.

Genus Napopora, Quelch.

Genus Dictyar^a, Reuss.

Genus Rhodar^ea, Ed. & H.

Genus Goniopora, Quoy et Gaimard.

Genus Lithar^a, Ed. & H.
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Genus Protar^a, Ed. & H.

Genus Alveopora, Quoy et Gaimard.

Subgenus Favositipora, S. Kent.

Genus Somphophora, Lindstrom.

Genus Dichor^a, T. Woods.

Genera absorbed :

—

Stylar^a, Ed. & H.; non Seebach ; Me-
ANDRAR^A, EtalloU.

Favositipora, S. Kent, becomes a subgenus ; Koninckia,
Ed. & H., a doubtful genus.

Genera removed :

—

Microsolena, Lamour. ; Cosctnar^a, Ed.

& H. ; DiCTYOPHYLLiA, Blaiuville ; Pleurodictyum, Gold-

fuss ;
HoLARiEA, Ed. & H.

;
Ccenostroma, Winchell.

G-enus Porites, Milne-Edwards Sf Jules Saime, Hist. Nat. des

Corall. vol. iii. p. 173, altered.

Colony ramifying, or in tufts, or foliaceous, often massive, and

lobed or low, incrusting or not. A basal epitbeca invariable in

the last instance, frequent in all. Corallites with trabeculate and

perforate walls, not distinct from those of their neiglibours, and

therefore without intermediate coenenchyma. Calicos small,

pentagonal. Septa twelve or less, feebly developed, trabecular or

spinulose. A small columella, forming at its free end a knob or

a trabecular point or a style. Pali five or six, and not very distinct

from the septal ends, in a circle around the columella. Endotheca

exists sparingly, and may be dissepimental or tabulate, or may be

mere stereoplasm.

Distribution.—Fossil. Eocene : Europe, Sind, Asia. Mio-

cene ; West Indies and Europe, Sind, Asia.

—

Becent. Red Sea,

Indian Ocean, Pacific, West Indies.

This genus absorbs Stylarcea, Ed. & H,, 1851.

The absence of any intercorallite reticular tissue or coenen-

chyma is invariable in the recent forms; but in the Eocene

Porites 'panicea, Lonsdale, there is a small quantity in some parts

of a colony, but not in all (Snpp. Brit. Foss. Corals, Pal. Soc.

1866, p. 63 ; P. M. Duncan).

Genus Synarjea, Verrill, Bull. Mus. Comp. Zool. Cambridge,

Mass. 1864, No. 3, p. 42.

Corallum irregularly branched or glomerate. Corallites with-

out distinct walls. The septa rudimentary. Six prominent and

paliform lobes surround the central cavity, which has a small

rudimentary tubercular columella. Outside of the pali are other
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similar points or granulations scattered between the cells (coral-

lites), wMcli are not distinctly circumscribed, but often separated

for some distance by a porous coenencbyma.

Synarcea includes Porites conformis, P. monticulosa of Dana
;

also Porites antigua, Dana,= P. Dance^ Ed. & H.

Distribution.—Pecent. Pacific.

G-enus Napopoea, Quelch, Ann. Sf Mag. Nat. Hist. 188J<,

xiii. p. 296.

Corallum compound, porous. Gemmation intracalicinal, the

developing buds with distinct centres almost destitute of distinct

walls, at first united in groups of 2-6, and surrounded by the

common wall of the parent calicle ; but as development proceeds

they are separated off" by a narrow, raised, distinct wall. Cali-

cinal depressions very variable in size and shape, according to

the number, position, and degree of development of the buds.

"Walls of the older calicles porous, distinctly raised, and angular.

Septa generally of two cycles, rudimentary. Pali six, sometimes

one smaller than the others or absent, generally well developed,

and distinctly marking the position of the calicinal centres.

Columella rudimentary, represented by small papilliform projec-

tions, often absent.

Distribution.—Becent. Tahiti.

Genus DiCTYAEiEA, Peuss, Foss. Korallen aus der Insel Java,

Novara Exped., Geolog. TJieil, p. 175, pi. ii. fig. 6.

The colony is in knotty branchlets. The calices are rather irre-

gular in shape, generally pentagonal, separated by a slight ridge.

Septa few, about 6 to 12, uniting around the axis by false pali-

form lobes. Columella absent. Considerable distinction between

the size of the calices and the dimension of the septa.

Distribution.—Fossil. Eocene : Java, Asia, Europe.

Genus EnoDAEiEA, Milne-Edwards Sf Jules Haime, Cornet. Bend.

t. xxix. p. 259 (1849).

The colony is massive ; the calices are deep and pentagonal

;

the trabeculse of the walls of the corallites are well developed, but

they retain their spongy appearance. Septa trabecular, not much
developed, and in three cycles. Columella absent or rudimentary,

Pali six in number and very large, placed before the secondary

septa.
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Distribution.—Fossil. Miocene of West Indies and France.

—

Becent. Australian and Chinese seas, Indian Ocean.

Grenus GtONIopoea, Quoy Sf Gaimard^ Voi/. de VAstrolabe, Zooph.

p. 218 (1833).

Colony attached or free, lobed or hemispherical, or in tall blunt

cylindrical masses. Corallites with distinct trabecular walls join-

ing those of their neighbours, without intermediate tissue. Ca-

lices unequal in size, and shallow or deep, pentagonal. Septa

j)rojecting but little in the upper part of the calices and ragged,

extending towards the columella as porose trabecular laminae.

Columella well developed, spongy. No pali. Gremmation between

the calices. Endotheca exists.

Distribution.—Becent. Eed Sea, Indian Ocean, Pacific.

Grenus Lithae^a, Milne-Edwards Sf Jules Haime, Comptes

Bendus, t. xxix. p. 258 (18di8), amended.

Colony low, free or incrusting, lobed, or dendroid, or discoid,

with an imperfect or well-developed epitheca. Corallites with

trabecular porose walls adherent to, or fused with those of their

neighbours. Calices polygonal or irregular. Septa well deve-

loped, and subperforate and echinulate. Columella trabecular,

and formed by the septal ends. No pali.

Distribution.—Fossil. Cretaceous (Upper): Europe. Eocene:

Europe, Sind, Java. Oligocene : Europe. Miocene : Erance.

The septa approach those of the Astraeid^e, and the genus

is closely allied to the recent Goniopora.

Some comparatively late researches on the next genus have

modified the generic diagnosis, and have given a higher distribu-

tional range to the species.

Grenus Peotae-^a, Milne-Edwards Sf Jules Uaime, Hist. Nat.

des Corall. vol. iii. p. 184 (1860), amended.

Colony incrusting and massive. Corallites polygonal, with

simple perforated walls, which at the calicular surface are nar-

rower than the calice by one half, and are ornamented with

points. Calices shallow. Septa 6-12 to 24 in number, pass a

little way in and are sublamellary and dentated. No columella.

Distribution.—Fossil. Silurian : America. Devonian : Europe.
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Genus Alyeopora, Quoy <Sf Gaimard, Voy. de VAstrolabe, Zooph.

p. 394^ (1834).

Colony lobed, convex, foliaceous or dendroid. Corallites united

by very largely fenestrated trabecular walls. Calices polygonal,

deep, usually unequal. Septa as simple series of distant spini-

form trabeculae, which may ramify near the axial space, and form

a false columella or not. Epitheca basal or pellicular.

Distrihuiion.—Fossil. Oligocene : Java. Miocene : "West In-

dies, Europe.

—

Recent. Eed Sea, Pacific, Indian Ocean.

In some specimens of Alveo^ora viridis, Quoy (vl. spongiosa,

Dana), there are tabulae ; but there are twelve tentacles, which

are short and cylindrical. They have been placed in the following

subgenus.

Subgenus Eavositipora, Saville Kent, Ann. Sf Mag. Nat. Hist.

ser. 4, vol. vi. (1870), p. 386, pis. 17, 18.

The corallum resembles that of Alveopom, and has tabulae.

Distribution.—Fossil. Palaeozoic : America.

—

Recent. Locality

unknown.

This type belongs to the Alveopora-viridis group, and can

hardly be separated from Alveopora generically. It had better

include the tabulate Alveoporw for tlie future, which are never-

theless true Perforata.

The genus KonincTcia, Ed. & H. Hist. Nat. des Corall. vol. iii.

p. 263, is one of the Alveopora-Favositipora group, and is ill-

defined. It is from the White Chalk of Eoyan.

Genus Somphophora, Lindstrom, Bichthofen s China,

vol. iv. p. 51 (1883).

Colony with deep polygonal calices. Wall thick, indistinctly

fenestrate with large spaces. Six septa, rather distant, having

pointed dentations, not uniting together nor reaching the centre

of the calice. Dissepiments (tabulate) irregularly distant one

from another.

Distribution.—Fossil. Silurian: China.

Lindstrom, with his usual perspicuity, places this genus in the

neighbourhood oi Alveopora and Favositipora.

Genus Dichorda, T. Woods, Proc. Linn. Soc. New South Wales,

vol. iii. (1879), p. 96.

Colony turbinate, pedunculate, broadly attached. Calices
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polygonal, numerous, minute, irregular. Septa a series of

needle-shaped points. Wall of corallites thickly studded with

short, stout, and very conical points, swollen at the base, and

23ointing towards the interior of the fossa. A common epitheca

in very thick folds. Gremi nation intracalicular.

Distribution.—Recent. Pacific.

The Kev. T. Woods gives a delineation of the species; and

there is no intermediate cuenenchyma shown between the calices.

M. de Fromentel, op. cit. p. 256, places the genus Pleuro-

dictyum, Goldfuss, in the group Perforata, which includes Porites.

This genus finds no place amongst the Madreporaria Perforata,

as it is founded on a cast of a species of the genus Michelinia,

a Palaeozoic tabulate form which in all probability belonged to

the Alcyonaria.

M. de Fromentel* places the genus Holarcea, which was

founded by Milne-Edwards and Jules Haime to receive Alveo-

lites parisiensis, Micbelin, amongst the Perforata in the neigh-

bourhood of Porites. The condition of the specimens on which

the above-named species was established is very defective. Milne-

Edwards and Jules Haime, in 1860, in their ' Hist. Nat. des

CoralL' vol. iii. p. 244, place Holarcea as a synonym of Axopora, a

genus with tabuisB, and certainly not one of the Madre]_3oraria,

but an Alcyonarian. Holarcea is therefore no longer a genus.

The genus Coenostroma, "Winchell, is probably an ally of Stro-

7natopora, and not a coral.

II. Alliance MONTIPOROIDA.

Poritidse with a more or less abundant spongy eoenenchyma.

Genus Montipora, Quoy & Gaira.

Genus Anacropora, Ridley.

Genus Montipora, Quoy et Gaimard, Voy. ^Astrolabe,' Zooph.

p. 247 (1833); Verrill, Notes on Badiata, Revision of Corals

of West Coast of America {lSQS-70), p. 502.

Colony various in form, glomerate, massive, incrusting, folia-

ceous, lobate or branching. Coenenchyma abundant, porous, or

spongy, usually echinulate at the surface, and often rising into

ridges, papilliform eminences, and crests between the corallites

;

* ' Introd. a I'Etude des Polyp, foss.,' Paris, 1858-60.
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usually veiy different on the base. Corallites small, wide apart,

separated by coenencliyma in which they are immersed, or else the

calicular margin is raised, lacerate, and spinulose. Calices deep,

with columella and pali. Septa little developed, six or twelve,

and often trabecular. Secondaries smaller than the primaries.

Distribution,—Recent. Eed Sea, Indian Ocean, Pacific.

Mr. S. O.Eidley has investigated and described a very interest-

ing form, which he places in a new genus, Anacropora. The

aspect of the species is that of one of the Madreporidse, and the

two large primaries add to this character ; but the gemmation

differs. The septa are trabecular, but are fairly developed.

Grenus Anacropora, Bidley, Ann. Sf Mag. Nat, Hist. ser. 5,

vol. xiii. p. 287 (1884).

Colony ramose. Axis and apex of branches formed by a spongy

coenenchyma. New calicles formed centripetally, i. e. from the

base towards the apex; no calicle of any kind at the apex.

Calicles equally distributed all round stem and branches, wdth a

tendency to arrangement in longitudinal series. Septa trabe-

culate, comprising two cycles of six septa each, two (approxi-

mately upper and lower) primaries being larger than the four

lateral primaries.

Distribution.—Recent. Keeling Islands.

The proper position of Rsammocora is with the Lophoserinse,

p. 161. I have only been able to study this genus after going to

press.

Genus Psammocora, Dana^ Zooph. Wilkes Eocped. (1846),

p. 344, amended.

Colony in ramose tufts ; braiichlets often lobed, or in convex masses, or

foliated and lobed. Surface more or less irregular, from gibbous humps or

linear elevations. Coenenchyma exists in places, especially on the gib-

bosities, which, however, just as frequently are covered with calices.

Calices small, centres distinct, but margins ill-defined, usually circular,

shallow, with a small central fossa with a minute papilla, the top of the

columella. Septa 6-9-12 in number, very variable in thickness ; some-

times one half of them reach the columellary space, and form a ring of

tissue around the columella, the other septa having previously united to

them ; or several septa are club- or boss-shaped at their free margins, and

are much larger than the others which environ them. These larger septa



FAMILIES AND GENE HA OF THE MADllKPOKAEIA. 11)8

a])|)ear isolated, but are continuous with laminse that extend downwards.

Sometimes these boss- or chib-shaped septa are found beyond the cahees

and between sets of them, and thus resemble the tentacular septa of the

family Fungidae. Here and there great confusion of calices and these septa

is apparent. The costse are indefinite, but they are continuous with the septa,

and reach over linear elevations, and sometimes cover much space. They

often bifurcate. Septa solid, spinulose, connected by numerous small

synapticula. Wall formed by synapticula, which exist between the costse

also. Gemmation and rarely fissiparity.

Distribution.—Recent. Indian Ocean, Chinese seas, Pacific.

Fsammocora, Dana, was splendidly illustrated by Dana in his great work,

and the remarkable superficial views given, are often strikingly correct.

But with age and after death deposit of carbonate of lime occurs, in the

first instance consolidating the tissues, and in the other adding to their

density. Sections, or rather fractures, made longitudinally and trans-

versely, prove that the septa are solid, stout, spinulose at the free surface,

and that synapticula abound. There is some ccenenchyma between coral-

lites here and there, sometimes forming monticules ; and it is evident that

fissiparity may occur, but it is rare. Under the circumstances the genus

must be removed from the section Perforata into that of the Fungida,

family Loplioseridae, near Plesioseris, nobis.

The following uiue genera are new :

—

Antillastrsea, p. 108.

Brachymseandrina, p. 90.

DiplothecastrjBa, p. 115.

Koilocoenia, p. 115.

. Nototrochus, p. 17.

Pliysophyllia, p. 118.

Pourtalosmilia, p. 72.

Pratzia, p. 160.

Zittelofungia, p. 150.

Total number of genera recorded, after revision, 343 out of 478.

LINN. .rOlTRN.'—ZOOLOn Y, VOL XV III 13
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List of Sections and Families of Madreporaria

Section APOROSA, p. 7

Family Turbinolid^, pI

II

III

IV

OCULINID/E, p. 36.

POCILLOPORID^, p. 46.

AsTR.EIDiE, p. 48.

II. Section FUNGIDA, p. 132.

I. Family Plesiofungid^, p. 133.

II. Family Fungid^, p. 141.

III. „ LOPIIOSERID.E, p. 146.

IV. ,, ANABACIADiE, p. 165.

V. ,, PLE£IOPORITm.E,p.l65.

III. Section PERFORATA, p. 172.

I. Family Eupsammid/E, p. 172.

II. .. Madreporid/E, p. 183.

III. PORITIDyE, p; 186.

List of Genera Sfc.

I. Section MADBEPOBAIUA APOEOSA.

I. Family TURBINOLID^.

Subfamily Turbinolida simplices.

Alliance Smilotrochoii>a.

Genus
Smilotrochus, Ed. c^- H., p. 10.

Subgenus Blagrovia, Dune, p. 10.

Oncbotrochus, Dune., p. 10.

Desmopbyllum, Ehr., p. 11.

Subgenus Javania, Dune, p. 11.

Scbizocyathus, Funrt., p. 12.

Alliance Flabelloida.

Genus
Flabellum, Lesaon, p. 13.

Subgenus Blastotrocbus, Ed. ^' H.,

Ebizotrochus, Ed. ^ H., p. 15. [p. 14.

Thysanus, Dime, p. 15.

Alliance Placotrochoida.

Genus
Placotroclius, Ed. &; H., \). 16.

Sphenotrochus, Ed. ^ H., p. 16,

Nototrochus, Dune, p. 17.

Placocyatbus, Ed. 4- H., p. 17.

Platytrocbus, Ed. ^ H., p. 18.

Alliance Tukbinoloida.

Genus
Turbinolia, Ed. # K, p. 18.

Subgenus Stylotroclius, E. de Erom.,

Stylocyathus, d' Orb., p. 19. [p. 19.

Conocyathus, dOrb., p. 20.

Bistylia, T. Woods, p. 20.

Trematotrocbus, T. Woods, p. 21.

Alliance Trochocyathoida.

Genus
Trochocyathus, Ed. # K, p. 22.

Subgenus Tropidocyatbus, Ed. Sf

H., p. 22. [p. 22.

„ Thecocyathus, Ed. cf" H.,

Subgenus Blanfordia, Dime, p. 23.

Deltocyathus, Ed. # i/., p. 23.

Odontocyathus, Moseley, p. 23.

Leptocyathus, Ed. H., p. 23.

Paracyatbns, Ed. Sf H., p. 24.

Heterocyathus, Ed. H.,^. 24.

Caryopliyllia, Lmlc, p. 25. [p. 25.

S ubgenus Acantbocyathus, E^.Sf H.

,

Stenocyathus, Pourt., p. 25.

Oeratotrocbus, Ed. # ZT., p. 26.

Alliance DiisCocvATuoinA,

Genus
Discocyatbus, Ed. # i^., p. 28.

Bracbytrochus, Dune, p. 29.

Sabinotrocbus, Dime, p. 29.

Stepbanotrocbus, Moseley, p, 29.

Discotrochus, Ed. # ZT., p. 30.

Oyclocyatbus, Ed. 8f H., p. 30.

Bracbycyatbus, Ed. ^ H.,^. 30.

Antbemipbyllia, Pourt., p. 30.

Fungiacyatbus, Sars, p. 31.

Alliance Haplopiiylloida.

Genus
Guynia, Dune, p. 32.

Duncania, Pourt., p. 32.

Haplopbyllia, Pourt., p. 32.

Group-genus
Dasmia, Ed. Sf H., p. 33.

Subfamily Turbi7iolidce gem/mantes.

Genus
Ooenocyatbus, Ed. Sf H., p. 34.

Gemmulatrocbus, Dune, p. 34.

Subfamily Turhinolidce re'ptantes.

Genus
Polycyatbus, Dune, p. 34. [p. 34,

Subgenus Agelecyatbus, Dime,
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II. Family OOULINID^.
Alliance Baryiielioida.

Grenvis

Baryhelia, Ed. # ZT., p. 37.

Neohelia, Moseley, p. 37.

Diblasus, Lonsdale, p. 38.

Alliance LopiioiiELiorDA.

Genus

Lophohelia, Ed. # H., p. 38.

Amphihelia, Ed. 4^ H., p. 39.

Enallohelia, Ed. # H., p. 39.

Euhelia, Ed. # H., p. 40.

> Acrohelia, Ed. 4^ K, p. 40.

Astrohelia, Ed. # H., p. 40.

Dendrolielia, Etallon, p. 41.

Alliance Oculixoida.

Genus
X Oculina, Ed. 4^ H., p. 41.

Subgenus Agatlielia, Reiiss, p. 42.

Cyathohelia, Ed. ^ H., p. 42.

Synhelia, Ed. 4~ H., p. 42.

Trymohelia, Ed. 4- H., p. 43.

Sclerohelia, Ed. # i?., p. 43.

Bathelia, Moseley, p. 43.

Haplohelia, Reuss, p. 44.

Alliance Prohelioida.
Genus

Prohelia, E. de Erom., p. 44.

Alliance Stylopiioroida.

Genus
><^tylopliora, Ed. # H., p. 45.

/Stylohelia, S cZe From., p. 45.

Madracis, i^/c/. cf' H., p. 45.

III. Family POCILLOPOEID^.
Genus

\ Pocillopora, Verrill, p. 47.

y( Seriatopora, Lmk., p. 47.

IV. Family ASTR^ID^.
Subfamily Astr(sides simplices.

Alliance TROCiiosMiLioinA.

Genus
Trochosmilia, Ed. p. 51 . [p. 52.

Subgenus Epismilia, E. de From.,
Coelosmilia, Ed. cf H.,

Diploctenium, Goldfuss, p. 53. [p. 52.

Montlivaltia, Lamour., p. 53.

Subgenus Leptomussa, dJAch., p. 54.

,,
Oppelismilia,i)MMc?.,p.54.

,, Ceratophyllia, K. v.

Frit.Hch, p. 54.

Ferldenia, Dune, p. 54.

Alliance Placosmilioida.
Genus

Placosmilia, f]d. 4' H., p. 55.

Lophosmilia, Ed. 4" H., p. 55.

Subgenus Plesiosmilia, Milas.,

p. 55.

Pleurosmilia, E. de From., p. 5(i.

Peplosmilia, Ed. 4' ff., p. 5(5

.

Blastosrailia, EtaUon, p. 56.

Sphenophyllia, Moseley, p. 57.

Alliance Lituopiivllioida.

Genus
Parasmilia, Ed. 4- H., p. 58.

Dasmosmilia, Pourt., p. 58.

Conosinilia, Dune. p. .59.

Genus
Lithophyllia, Ed. ^ H.,p. 59.

Circophyllia, Ed. 4" H., p. 59.

Subgenus Leptaxis, Reiiss, p. GO.

,, Antillia, Dune, p. 60.

Alliance Asterosmilioida.

Genus
Astei'osmilia, Dime, p. 61.

Steplianosmilia, E. de From., p, 62.

Cyathosmilia, T. Woods, p. 62.

Pattalophyllia, d'Ach., p. 62.

Group-genus
Axosmilia, Ed. 4 K, p. 63.

Subfamily Astrcsidcs repfanfes.

Alliance RnizANGroinA.

Genus
Cylicia, Ed. 8; H., p. 64.

Scolangia, T. Woods, p. 65.

Cryptangia, Ed. 4- H., p. 65.

Rhizangia, Ed. 4' H., p. 65.

Batliangia, Keferst., p. 66.

Alliance AsTitAxoroinA.

Genus
\ Astrangia, Ed. 4- H., p. 66.

Subgenus Oaenangia, Pourf., p. 67.

Phyllangia, Ed. 4^ H.,

p. 67.

Ulangia, Ed. # H., p. 68.

Stylangia, Reuss, p. 68.

Oolangia, Pourt., p. 68.

Cladangia, Ed. 4^ H., p. 69.

Latusastraea, d'Orb., p. 69.

Subfamily Astrcsidcs gemmanfes.

Alliance CLADOcoRoin.A.

Genus
Cladocora, Ed. 4' H.,p. 70.

Pleurocora, Ed. 4" H.,p.7l.

Alliance GoNiocoRoinA.

Genus
Goniocora, Ed. 4' H

, p. 71.

Rhabdooora, Ed. H., p. 71.
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Alliance Dendrosmilioida.

Genus
Dendrosmilia, Ed. cf H., p. 72.

Pourtalosmilia, Dune, p. 72.

Alliance Stylosmilioida.

Grenus

Stylosmilia, Ed. H., p. 72.

Stylocora, Beuss, p. 73.

Stylocora, E. de From., p. 73.

Placophyllia, d'Orb., p. 73.

Donacosmilia, E. de From., p. 73.

Alliance Pal.eastr.eoida.

Genus
HeteropbvUia, M'Coy, p. 74.

Battersbyia, Ed. 4' K, p. 74.

Groap-genus
Hexasmilia, E. de From., p. 75.

Subfamily Astrmdcs cces^pitoscB.

Alliance Oalamopiiyllioida.

Genus
Eusinilia, Ed. cf^ H , p. 77.

Subgenus CaulastriBa, Dana, p. 77.

Aplosmilia, d'Orh., p. 77.

Solenosiuilia, Dune, p. 78.

Dasypbyllia, Ed. cf" H., p. 78.

Calamophyllia, Ed. 4- H., p. 78.

Pleuropbyllia, E. de From., p. 79.

Dendroeora, Dune. p. 79.

Dactylosmilia, d Orb., p. 79.

Hymenopbyllia, Ed. Sf H., p. 80.

Ebabdophyllia, Ed. ^ H., p. 80.

Alliance Tiiecosmilioida.

Genus
Tliecosrailia, Ed. H., p. 81.

Subgenus Cladopbyllia, Ed. ^' H.,

p. 81.

Alliance Mussaoida.

Genus
T.-acbyphyllia, Ed. H.. p. 82.

Mussa, Oken, p. 82.

Subfamily AstrcBidce conjluentes.

Alliance Eupiiyllioida.

Genus
Euphyllia, Ed. Sf H., p. 84.

Glyphophyllia, E. de From., p. 84.

Ebipidogyra, Ed. S( H., p. 85.

Teleiophyllia, Dune, p. 85.

Desmocladia, Beuss, p. 85.

Alliance Eugyroida.

Genus
Dendrogyra, Ehr., p. 8().

Pectin ia, Oken, p. 86,

Eugyra, E. de From., p. 87.

Pachygyra, Ed. ^ H.,p. 87.

^^Diploria, Ed. K, p. 87.

Stiboria, Etallon, p. 88.

Manicina, Ehr., p. 88.

vMagandrina, Ed. ^ H., p. 88.

Subgenus Coeloria, Ed. <t H.,

> Leptoria, Ed. 4^ H., p. 90. [p. 89.

Masandrastraea, Ed. 4" H., p. 90.

Brachymaeandrina, Dune, p. 90.

Stelloria, d'Orh., p. 90.

Alliance Symphyllioida.

Genus
^ympliyllia, Ed. # H., p. 91.

Pbyllogyra, Tomes, p. 92.

Diraorphophyllia, Beuss, p. 93.

Sfibastrica, Etallon, p. 93.

Latipbyllia, E. de From., p. 93.

Myceto])hyllia, Ed. # H., p. 93.

Ulophyllia, Ed. H., p. 94.

^ Tridacophyllia, Blainv., p. 94.

Colpophyliia, Ed. <^ H., p. 94.

Scapophyllia, E'c^. ., p. 95.

Plerogyra, # iJ., p. 95.

Pbysogyra, Quelch, p. 95.

Phytogyra, d'Orh., p. 96.

Alliance Monticuloida.

Genus
.

Aspidiscus, Kcenig, p. 96.

A Hydnophora, # iZ, p. 97.

Monticulastrasa, Dune, p. 97.

Subfamily AstrmidcB agglomerates

fissiparantes.

Alliance Favioida.

Genus
Diebocoenia, Ed. ^ H., p. 99.

Barysmillia, Ed. # H., p. 99.

Stenosmilia, E. de From., p. 99.

Favia, Oken, p. 100.

Favoidea, Beuss, p. 100.

Baryphyllia, E. de From., p. 100.

Spinellia, d'Achiardi, p. 101.

T^Phyllastrcea, E. de From., p. 101.

D'Achiardia, Dune, p. 101.

Alliance Goniastr^oida.

Genus
)<Goniastr£ea, Ed. Sf H., p. 102.

I

Lamellastrffia, Dune, p. 102.

I

Apbrastraea, Ed. II., p. 102.

[

Septastrsea, d' Orb., p. 103.
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Subfamily Astrcsida agglomerafce

gemmantes.

Alliance Orbicelloida.

Genus
Heliastrgea, Ed. ^ H., p. 104.

Subgenus Ulastrasa, Ed. cf H.,

Brachyphyllia, Reass, p. 105. [p. lOf).

Cyathoiuorpha, Reiiss, p. 106.

PhyraastrEea, Ed. H., p. 106.

y Solenastraa, Ed. ^ H., p. 107.

Subgenus Cyphastr£ea, Ed. H.,

p. 107.

% Plesiastraa, Ed. # ZT., p. 107.

Antillastrgea, Dune, p. 108.

Alliance PLAcoccENroiDA.

Genus
Placocoenia, d^Orh., p. 108.

Placophora, E. de From., p. 108.

Pleurostylina, E. de From., p. 109.

Alliance Stylinoida.

Genus
Stylina, Ed. # H., p. 109. [p. 110.

Subgenus Heliocoenia, Etallon,

Psammocoenia, Ed. ^ H., p. 110.

Oolumnastrgea, Ed. Sf H., p. 110.

Stylastrsea, E. de From., p. 111.

Alliance Piiylloccenioida.

Genus
Phylloeoenia, Ed. ^H., p. Wl.
Gonvexastrgea, d^Orb., p. 112.

Adelastraea, Reuss, p. 112.

Alliance Cyatiiopiioroida.

Genus
Cyathophora, Mich., p. 112.

Areacis, Ed. ^ K, p. 113.

Psammophora, E. de From., p. 11.3.

Alliance Pentaccenioida,

Genus
Pentacoenia, d'Orh., p. 113.

Acanthocoeuia, d' Orb., p. 114.

Alliance Elasmoccenioida.

Genus
Diplocoenia, E. de From., p. 114.

Diplocceniastraea, d'Ach., p. 114.

Diplothecastraea, Dune, p. 115.

Koilocoenia, Dune, p. 11.5.

Anisocoenia, Reusfi, p. IIG.

Heterocoenia, Ed. ^ H., p. 116.

Elasmocoenia, Ed. ^ H., p. 116.

Alliance Echinoporoida.

Genus
X Echinopora (pars), Dana, p. 117.

Acanthopora, Verrill, p. 117.

Physophyllia, Dune, p. 118.

Group- genus
Galaxea, Oken, p. 118,

Group-genus
Leptastraea, Ed. H., p. 119.

Alliance Barysastr/eoida.

Genus
Barysastrjea, Ed. H., p. 119.

V Acanthastraaa, Ed. ^ H., p. 119.

Alliance Astroccenioida.

Genus
Astrocoenia, Ed. H., p. 120.

Cyathocoenia, Dune, p. 120.

Steplianocoenia, Ed. 8( H., p. 121.

Narcissastrsea, E. Pratz, p. 121.

Haldonia, Dune, p. 121.

Stylocoenia, Ed. Sf H., p. 122.

Bathycoenia, Tomes, p. 122.

Alliance IsASTRiEOiDA.

Genus
Isastrgea, Ed. cf^ H., p. 123.

Prionasti-iea, Ed. 8f K, p. 123.

Placastrasa, Sfolie, p. 124.

Elysastrsea, Laube, p. 124.

Lepidopbyllia, Dune, p. 125.

Aplocoenia, Ed. ^ H., p. 125.

Alliance LATIMiEANDKOIDA.

Genus
Latimaandra, Ed. 4" H-, p. 125.
Ileterogyra, Reuss, p. 127.

Group-genus
Merulina, Ehr., p. 128.

Alliance Plerastr^^oida.

Genus
Plerastreea, Ed. cf^ H., p. 129.

Holocoenia, Ed. # H., p. 129.

Alliance TABULorr>A.

Genus
Holocystis, Lonsd., p. 130.

Ooccophyllum, Reuss, p. 130.

Group-genus
Moseleya, Quelch, p. 130.

Group-genus
Dictyophyllia, Blainv.,^^. 131.
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II. Section 3IADBEP0NARIA FUNGIDA.

I. Family PLESIOFCJNaiD^.

Group-genus
Epistreptophyllum, Milas., p. V.\3.

Group-genus
Siderastrsea, Blainv., p. 134.
^ Group-genus
Polyarsea, K. v. Fritsch, p. 134.

Alliance Astr^omorpiioida,

Gerus
Astraeoraorpha, Beuss, p. 135.

Mesomorpha, E. Prafz, p. 136.

Alliance Tiiamnastr^oida.

Genus
Thamnastnta, Lesauv., p. 138.

Subgenus Centrastraea, d' Orb.,

Clausastraa, d'Orb., p. 139. [p. 139.

Pseudastroea, Beuss, p. 139.

Pironastraea, cTAch., p. 139.

Eeussastrffia, cVAck., p. 140.

Dimorpliastraea, cVOrb., p. 140.

Dimorphocoenia, E. de From., p. 140.

Stylomaandra, E. de From., p. 140.

II. Family FUNGIDiE.
Alliance Fungioida.

Genus
Fungia, Dana, p. 141.

Subgenus Haliglossa, Ehr., p. 142.

Diafungia, Dime, p. 142.

Micrabacia, Ed. 4^ H., p. 143.

Alliance Cryptabacioida.

Genus
- Halomitra, Dana, p. 144.

Sandal olitha, Quelch, p. 144.

Cryptabacia, Ed. 4^ H., p. 144.

Alliance Herpolitiioida.

Genus
Herpolitha, Esch., p. 145.

Polyphyllia, Qnoy, p. 145.

, Lithactinia, Less., p. 146.

^ Zoopilus, Dana, p. 146.

III. Family LOPHOSERID.E.

Subfamily Lopho&erincB sim-plices.

Alliance Trochoserioida.

Genus
Trochoseris, Ed. ^ H., p. 147.

Gyroseris, Eeitss, p. 147.

Turbinoseris, Dune, p. 148.

Subgenus Pal£eoseris,Z)2«i<?.,p. 148.

Pbragmatoseris, Milas., p. 148.

Omphalophyllia, Lauhe, p. 148.

Placoseris, E. de From., p. 149.

ElHptoseris, Dune, p. 149.

Alliance Cycloserioida.

Genus
Cycloseris, Ed. 4- H., -p. 149.

Diaseris, Ed. 4^ K, p. 150.

Zittelofungia, Dune, p. 150.
Bathyactis, Moseley, p. 151.

Asteroseris, E. de From., p. 1 52,

Microseris, E. de From., p. 1.52.

Alliance Psammoserioida.

Genus
Psaramoseris, Ed. 4 H., p. 152.

Stephanoseris, Ed. 4" EL., p. 153.

Alliance Podoserioioa,

Genus
Podoseris, Dune, p. 153.

Episeris, E. de From., p. 154.

Group-genus
Gonioseris, Dime, p. 154.

Subfamily LophoserincB aggregatce.

Alliance Cyathoserioida.

Genus
Cyathoseris, Ed.4' H., p. 154.
Crateroseris, Tomes, p. 155.
Thamnoscris, Etallon, p. 155.

Alliance Pavonioida.

Genus
Lophoseris, Ed. 4' H., p. 157.

Subgenus Haloseris, Ed. 4^ K,
p. 157.

Tichoseris, Quelch, p. 157.
Mycedium, O/ceii, p. 158.
Phyllastrtea, Dana, p. 158.

Trachypora, VeT7-ill, p. 159.

Leptoseris, Ed. 8f H., p. 159.
Protoseris, Ed. ^' H., p. 1.59. [p. 160.

Subgenus Phylloseris, Tomes,

Alliance Stephanarioida.

Genus
Stephanaria, Verrill, p. 160.

Pratzia, Du7ie, p. 160.

Alliance Agaricioida.

Genus
Agaricia, Lmk., p. 161.

Plesioseris, Dune, p. 161.

Psammocora, Dana, p. 192.

Pachyseris, Ed. 4- H., p. 162.

Comoseris, Ed. Sf H., p. 162. [p. 163.

Subgenus Oroseris, Ed. 4- H.,

Hydnophorabacia, d'Ach., p. 164.

Coscinaraea, Ed. 4" H., p. 164.

IV. Family ANABACIADJ^.
Genus

^

Anabacia, dOrb., p. 165.

Genabacia, Ed. 4^ H., p. 165.
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V. Family PLESIOPORITID^E.

Alliance Leptopiiyllioida.

Genus
Leptopliyllia, T^ieuss, p. 166.

Subgenus Theeoseris, E. de From.,

p. 166.

Ti-ocharaa, Etallon, p. 167.

Haplar£ea, Milas., p. 167.

Grroup-genus

Cyclolites, Lmk., p. 167.

Alliance Micuosolenoiua.

Genus
Microsolena, Lamour., p. 168.

Polyphylloseris, E. de From., p. 168.

Tliaranarsea, Etallon, p. 169.

Diplarsea, Milas., p. 169.

Disaraea, E. de From., p. 169,

Dimorpliarsea, E. de From., p. 170.

Latimseandrargea, E. de From., p. 170.

Mfeandroseris, Eouss., p. 170.

Group-gen us
Mycetarsea, Pr«?'s', p, 171.

III. Section MAI)nEl

I. Family EUPSAMMID.4:.

Alliance STEPiiANOPnYLUOinA.

Genus
Steplianophyllia, Mich., p. 173.

Subgenus Discopsammia, d'Orb.,

p. 174.

Leptopenus, Moseley, p. 174.

Cyclobacia, Bolsche, p. 174.

Alliance Balanopiiyllioida.

Genus
Balanophyllia, S. Wood, p. 175-

Subgenus Thecopsammia, Tourt..

p. 175.

Eupsammia, Ed. 4" H., p. 176.

Endopachys, Londs., p. 176.

Heteropsammia, Ed. H., p. 176.

Alliance Dendrophyllioida.

Genus

> Dendrophyllia, Ed. 4^ H., p. 177.

Subgenus Coenopsammia, Ed. 4
K, p. 178.

Placopsammia, Beuss, p. 179.

Astropsammia, Verrill, p. 179.

Pachypsammia, Verrill, p. 179.

Stereopsararaia, Ed. 4" H., p. 179.

Calostylis, Lindstr., p. 180.

Alliance Leptopsammioiba.

Genus
Leptopsammia, Ed. 4" H., p. 181.

Endopsammia, ^i/., p. 181.

Group-genera
Astroides, jB/cawy., p. 181.

Lobopsamniia, Ed. 4" H., p. 182.

Rhodopsamniia, Semper, p. 182.

Rhizopsammia, Verrill, p. 182,

BARIA PERFOEATA.
II. Family MADREPORID.^,

Ed. 4- H. (pars).

Alliance Madreporoida.

Genus
Madrepora, Linn., p. 183.

Subgenus Isopora, Studer,'^. 184.

Alliance Turbinarioida.

Genus
Turbinaria, OJcen, p. 184.

Astrteopora, Blainv., p. 185.
Dendracis, Ed. ^ H., p. 185.
Actinacis, d'Orb., p. 185.

Palseacis, Haime, p. 185.

Prisciturben, Kunth, jd. 186.
Stylai-aia, Seebach, p. 186.

III. Family PORITID^.

Alliance Poritinoida.

Genus
Porites, Ed. 4^ H., p. 187.
Syuarsea, Verrill, p. 187.
Napopora, Quelch, p. 188.

Dictyareea, Reuss, p. 188.

Rliodariea, Ed. cf H., p. 188.

Goniopora, Quoy cf- Gaim., jj. 189.
LithariEa, Ed. 4' H., p. 189.
Protara^a, Ed. # H., p. 189.

Alveopora, Quoy, p. 190.

Subgenus Favositipo]-a, Kent,

p. 190.

Somphophora, Zi?2d!5^., p. 190.
Dichoraea, T. Woods, p. 190.

Alliance Montiporoida.

Genus
Montipora, Qnoy, p. 191.

Anacroporn, Ridley, p. 192.
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EXPLANATION OF TERMS.

Corallum. An entire solitary or individual coral.

Colony. A compound corallum of authors. A number of individuals united

together. A number of corallites springing from a common stock.

CorallUe. An individual member of a colony.

Common wall or colonial tlieca or common 'plateau. The structure which often

environs the colony at the sides, or is at the base. It may be only found

as a basal structure.

Corallite-wall or Theca. The external structure which gives the corallite its

shape, bounds the visceral cavity and interseptal loculi, and to which

septa are attached within and often costse without. It is solid in the

Aporosa, perforated in the Perforata and in some Fungida. Walls may be

separate or fused together.

Calice. The upper opening of the corallite or corallum. A calice may be cir-

cular, elliptical, oval, elongate, deformed, or polygonal in outline. It may
be separate from other calices in a colony, or more or less united with

others by fusion of the walls of the adjacent corallites. The margin of the

calice is the top of the corallite-wall.

The parts of the calice are—the septa, pali, the columella, the fossa, and

interseptal loculi.

Septu77i. A typical septum is a lamina or plate, which reaches from the inner

surface of the corallite-wall near or quite to the centre of the calice. It

may reach any distance towards a central axial line. The upper edge

is free at the calice, whilst the lower edge is fused with the lowest part of

the corallite's cavity.

Septa may be few in number or very numerous. They may be solid,

fenestrated, or perforated here and there, or reduced to mere trabecula)

and points. They may be entire at the upper edge, or ragged and denti-

culate there. They may unite with their fellows laterally or by means of the

inner edge, but usually this is either free ; or it may be united, directly or

indirectly, with a columella or with pali. The spaces between the septa

are interseptal loculi.

Septa are arranged in systems, and appear in cycles or orders. A
typical Aporose coral has six systems, and the same number of septa in

each.

The first septa which appear are the primaries, and there are six of

them, so that a system is between two primaries. Next coine the secon-

daries, six in number, one between each primary pair; so that there are

then 12 septa, or each system has two cycles of septa, one composed of pri-

maries and the other of secondaries. The tertiary septa appear between

each secondary and a primary, in every system ; so that there are 6 primaries,

6 secondaries, and 12 tertiaries, making three cycles, or 24 septa in all.

The next cycle has its septa in the interval between the tertiaries and

secondaries and tertiaries and primaries. The new septa are therefore 4
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to each system, and in all 24. These, added to the previously existii^g 24,

make 48 as the number of the entire four cycles of septa.

The fifth cycle has its septa in the intervals between the already existing

septa, and when it is complete the number of all the septa in Ihe corallite

is 96. The sixth cycle, if complete, gives 192 septa.

The septa which arise simultaneously, in the different systems, are of the

same order. There is not much occasion for this term until the fourth cycle

of septa is considered. The septa often do not all arise spontaneously, and

then the fourth and fifth orders become of importance.

There is some discrepancy of opinion regarding the exactitude of the

statements of Milne-Edwards and Jules Haime, but this succession is in

the main true, and especially in calices which are symmetrical and circular

in outline. Ellipticity of outline appears to interfere with the normal

increase of the septa, .or abnormality det^elops the ellipticity.

In some genera the six systems do not occur, and the septa may be in

3, 4, 5, 6, 7, 8, 10 systems. In each of these systems, however, there may

be a normal succession of septa. Occasionally septa abort
;
and, on the

other hand, one or more may be unusually large.

Pali. Pali or paluli are laminae or plate-like growths which extend upwards

from the bottom of the corallite to the ealice, where they usually project

between the inner edge of certain septa and the columella or the axial space.

They are placed before certain cycles or orders of septa only. There mjiy

be one or two sets or crowns or even more of them, as they are placed

before (or between the centre of the corallite and the septal end) several

cycles of septa. They differ in structure from the septa.

Columella. A structure which fills the axis of the corallite more or less. It

may be solid, and may arise from the base of the corallite within, and

reach up to the calice and end in a knob or point. It is then essential

and styliform.

It may arise from the base, and be formed of ribbon-shaped lamin£e more

or less intertwisted, and reaching up to the bottom of the calice. Such a

one is essential and trabeculate.

It may be made up of trabecule springing from the base and ending

upwards with a spongy or papillary top. It is then essential, spongy, or

papillary. Sometimes the columella arises from the junction in the middle

line of processes or trabecul£e from the ends of the septa. It is then not

essential, hut parietal. This form may be very slight or rudimentary.

The essential columella may sometimes be a long solid lamella, and then

the columella is said to be lamellar.

It may happen that there is no columella, and then the central axis i**

vacant.

Calicular axial fossa may be wide or narrow, circular or elongate. Caliculnr

fossa is the depth of the whole calice.

CostcB. Projections upon the corallite or colonial wall or plateau-base with

intercostal depressions or spaces. Usually the costie correspond with the

septa; but sometimes they relate to the interseptal space or differ in

number. The costae may be directly continuous with the septa at the calicular

LINN. JOURN.—ZOOLOGY, TOL. XYIII. 14
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margin, and may pass from calice to calice. When there is continuity, the

costas are termed septo-costse. These may pass over the common wall and
base.

Costae do not exist in some genera
;
and, when they are developed, may

be spiuulose, moniliform, or smooth and lamellar. Some are crested and

spined.

Endotheca or Dissepiments. Thin plate-like structures, oblique, arched, and

more or less distant, one above the other, in the interseptal loculi, and

sometimes, when there is no columella, in the axial space. They unite

septa, close the loculi, enable the coral to grow in height and strength, and

limit the growth downwards of the mesenteries and soft parts.

Tahulce. Horizontal stout dissepiments, crossing much or all of the space

within the corallite-walls.

Synajyticula. Special growths from the septal sides, reaching over the inter-

septal loculi to the other septa. They occlude much of the interseptal

loculi, often form a false basal wall to the corallite, and tend to form the

mural and basal structures in some genera. They are false when they only

consist of granular or papillary ornamentation united across the interspaces.

Exotheca. A cellular structure stretching between neighbouring costse and

filling up the intercostal spaces, and often extending beyond the costse and

uniting neighbouring corallites When abundant, it forms a ccenenchyma.

It may be in bands, or may be very thick, and yet vesicular; in this last

instance it is termed perifheca.

Epifheca. A basal structure covering all the outer structures of a colony or

corallura. It may reach close to the calice or only a little way from the

base. It may resemble the wall itself, or be membranous or pellicular,

and may be extended into radicles. It may be either smooth or transversely

wrinkled.

Gemmation. This is rarely deciduous, and may arise from the calice—calicular

gemmation. If from between the axis and the calicular margin—intercali-

cular gemmation ; from the margin—marginal gemmation. Between calices

—intracalicular gemmation. It may occur from any part of the wall of a

corallite, from the calicular margin to the base—infra-marginal or lateral

gemmation. It may be close to or at the base—basal gemmation. Some-

times it occurs from stolons, or soft or solid growths from the base.

Eissiparity. Union of septa across a calice and division of the corallite into two

or more parts, which become separate individuals, or by a continuance of

the process develop series.

Collines or Ridges. The raised parts of a colony between series of calices,

usually covered by septo-costEe.

Stereoplasm. A term usefully introduced by Lindstrom. Delicate endothecal

structure occupying different positions in the corallite, often forming ver-

tical processes in the interseptal loculi, or encircling septa, or acting as

true endotheca. Often filling up the base within, and then more solid.
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The following 40 genera are now considered to be sub-

2:enera :

—

Acanthocyathus, ^d. Sf H.

Agathelia, Reuss.

Agelecyathus, Dune.

Antillia, Dune.

Blagrovia, Dune.

Blanfordia, Dune.

Blastotrochus, l^d. ^ H.

Caulastraea, Dana.

Ceratophyllia, v. Fr.

Cladophyllia, Ed. ^ H.

Coeloria, Ed. df H.

Ccelosmilia, Ed. Sf H.

Coenangia, Verrill.

Coenopsammia, Ed. ^' H.

Cyphastraea, Ed. Sf H.

Discopsammia, d'Orb.

Epismilia, E. de From.

Favositipora, S. Kent.

Haliglossa, Ehr.

Haloseris, Ed. Sf H.

Haplaraea, Milas.

Heliocoenia, Etallon.

Isopora, Studer.

Javania, Dune.

Leptaxis, Reuss.

Leptomussa, d^Ach.

Oppelismilia, Dune.

Oroseris, Ed. Sf H.

Palaeoseris, Dune.

Phyllangia, Ed. Sf H.

Phylloseris, Tomes.

Plesiosmilia, Milas.

Rliizotrochus, Ed. Sf^ H.

Stephanocyathus, Seg.

Stylotrochus, E. de From.

Thecocyathus, Ed. ^ H.

Thecoseris, Ed. ^ H.

Trocharsea, Etall.

Tropidocyathus, Ed. 4' H.

Ulastrsea, Ed. ^ H.

The following 95 genera are either synonymous with others, or

are necessarily absorbed, or of deficient value :
—

Aciinarsea, d'Orb.

AgathiphyUia, Reuss.

Amphiastrsea, Etall.

Anomocora, Stud.

Aplocyathus, d'Orb.

Aplophylha, d'Orb.

Aulopsammia, Reuss.

Axohelia, E. de From.

Bathycyathus, Ed. 8f H.

Blastocyathus, Heuss.

Blastosmilia, Dune.

Brachytrochus, Reuss.

Brassyia, Wright.

Brevismilia, Bdlsche.

Chorisastraea, E. de From.

Clemactis, Agass.

Cneraidium, Quenst.

Ccenastraea, Etall.

CoenosmiUa, Pourt.

Coenotheca, Quenst.

ComophyUia, d'Orb.

Confusastrsea, d'Orb.

Conotrochus, Seg.

Crispatotrochus, T. Woods.

CyathophyUia, E.- de From.

Cyclobacia, Bdlsehe.

Cylicosmilia, Ed. ^ H.

Cynarina, Briigg.

Dendraraea, d'Orb.

Dimorphoseris, Dune.

Diplocoenia, Dune, (non E. de

From.).

Diploheha, Ed. Sf H.

Echinophyllia, Klunz.

Ecmesus, Phil.

Ellipsocoenia, d'Orb.
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Ellipsosmilia, d'Orb.

Epitrochus, E. de From.

Fiscicella, Dana.

Gyrosrailia, E. de From.

Hemicyathus, Seg.

Homophyilia, Brilgg.

Hoplangia, Gosse.

Isocora, Etall.

Isophyllia, Ed. c^- H.

Koilotrochus, T. Woods.

Koninckia, Ed. 8f
H.

I,obactis, Agass.

Meandraraea, Etall.

Metastraea, Ed. ^ H.

Mierophyllia, d'Orb.

Microtrochus, T. Woods.

Notocyathus, T. Woods.

Oulophyllia, Ed. Sf H.

Ovalastrsea, d'Orb.

Oxypora, S. Kent.

Oxysmilia, Duch.

Parastraea, Ed. 4* H.

Paterocyathus, Duch. et Mich.

Pavonia, Lmk.

Pentalophora, S. Kent.

Phyllodes, Phil.

Phyllogyra, Tomes.

Phyllopora, T. Woods.

Phyllosmilia, E. de From.

Placohelia, E. de From.

Platycyathus, E. de From.

Platygyra, Ehr.

Platyhelia, E. de From.

Pleuractis, Agass.

Pleurocoenia, d'Orb.

Pleurocyathus, E. de From.,

Moseley, Keferst., Reuss.

Plocophyllia, Reuss.

Podobacia, Ed. Sf H.

Psammohelia, E. de From.

Psammosmilia, E. de From.

Reussia, Duch. et Mich.

Scolymia, Haime.

Smilophyllia, E. de From.

Sphenopteriuiii, Meek.

Stenogyra, E. de From.

Stepbauastraea, Etall.

Stephanoseris, E. de From.

Stephanosmilia, Reuss.

Stylangia, E. de From.

Stylaraea, Ed. ^ H. {non See-

bach).

Stylocyathns, Reuss.

Syzygopbyllia, Reuss.

Tetraccenia, d'Orb.

Thalamoccenia, d'Orb.

Tiaradendron, Querist.

Tricycloseris; Tomes.

Trismilia, E. de From.

Ulocyathus, Sars.

V Undaria, Dana.

Vasilium, T. Woods.

Total genera as subgenera 40

„ abolished 95

Total 135
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LI N N E A N SOCIETY.

I^OTICES.

Tlie Libmry and Readrng-Roosn will be closed, for

cleaDing, revision of Books, and putting up additional shelving,

during August. Tlie Eooms will be reopened to the Fellows on
Monday, 1st September.

Fellows who have had Books on Loan previous to the Becess
are requested to return then] at earliest convenience. Parcels

may be left with the Housekeeper or Hall-Porter.

New Isist, SubscriptionSj anid Belivery ©f

The j^ew List of Fellows is now being prepared for Press ;

therefore all changes of x^ddress, alteration in titles, &c., should
be sent in early, otherwise they cannot be entered in this year's

List, which will be issued towards the end of October.

Fellows are reminded that Subscriptions for 1884 wei^e due on

ilie 2Wh May last.

Intimation of irregularities in the delivery of the Society's

publications will oblige, and especially in the cases of Members
resident abroad, whether packets be sent through agents or

otherwise. It is also desirable that Fellows resident abroad should

send notice of the bcv^t mode of transit. If desired by post, a small

sum must be sent in advance to defray prepayment of packets.

On Thursday Evenings, as iindermeationed, the Chair being taken at 8 p.m.

Publications.

E^ENINa MEETINGS, SESSION 1884-85.

To BE HTSLD AT BURLINGTON HoUSE,

1884. November 6.

„ 20.

„ December 4.

1885. March .5.;

19-

„ April 2.

„ 16.

May 7.

Jmie 4.

1885. January 15.

„ February 5.

„ 18.

19.

The Anniversary Meeting takes place on Monday,

25th Mat, 1885, at 3 p.m.
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