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"
Monographers, come from wlipnce they maj-, have, I think, fair pre-

tence to challenge some regard and approbation from the lovers of Katnral

History ;
for as no man can alone investigate all the works of Nature, these

partial writers may each in his department be more accurate in their dis-

coveries and freer from errors than more general writers, and so by degrees

may pave the way to an universal, correct Natural Historj'."

Gilbert White.



PREFACE.

Two things I desire to do in tiiis Preface—to indi-

cate briefly the aim which I have had before me in

the preparation of the present work, and to acknow-

ledge the friendly cooperation and help which have

contributed so Largely to give it the measure of com-

pleteness which it may possess.

I must remind the reader that the work professes

to be a
'

History ;' and as such I have endeavoured

to make it, so far as my opportunities would permit,

an exhaustive account of the organisms with which

it deals. I have not aimed at the terse and almost

epigrammatic diagnosis in which some of the early

systematists excelled, believing that it no longer

meets the requirements of science. I have sub-

stituted for it detailed and minute description,

taking account, not merely of a few salient cha-

racters, but of all the minor features and varietal

modifications of the specific type. If in some cases

it shonld seem that an imdue space has been allotted
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to apparently trivial })articulars, it must be remem-

bered that it is precisely in these that we often meet

with the most suggestive genealogical hints, and

discover the earliest stages of that process of minute

progressive change which has resulted in such richly

varied modification of organic form.

It is needless to say a word in these days on be-

half of the careful study of varieties; it has been my
endeavour in the present work to exhibit them in

their faint beginnings, as well as in their fuller de-

velopment.

Our attempts at the Classification of the Polyzoa

must still, I fear, be in large measure provisional ;

but it is certainly time that the purely artificial

methods of the past should give place to a system

aiming, at least, to represent the natural relation-

ships.

The arrangement which I have adopted has many

points of agreement, so far as general principles

are concerned, with that which we owe to the able

Swedish zoologist. Professor Smitt
;

and I desire

here to acknowledge my many obligations to his

suggestive writings. Though its details may be open

in some respects to criticism, it will, I trust, help the

student towards a truer conception of the relation of

the difterent forms and the significance of their mor-

])hological characters.

Whatever changes of system may come, I may be

allowed to hope that the minute and careful study of

the individual species, of which this
'

History
'

is the

record, may retain some permanent value, and may
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pirliaps help the workers who succeed me to better

results thau I have attained.

It only remains to discharge the pleasant duty of

acknowledo-iiio- the various assistance which has been

so freely rendered to me.

To Mr. Busk I am under great obligations for

the readiness with which, through many years, he

has given me the benefit of his extensive knowledge

and large stores of material, and for his friendly

sympathy amidst the difficulties incident to my work.

From the Rev. A. M. Norman I have received in-

valuable assistance. His unsurpassed collections,

comprising the rich inheritance bequeathed by the

late Mr. Barlee, and the fruit of his own extensive

dredgings, have been placed unreservedly at my ser-

vice. Unique specimens of great value, and the

types of the species described by himself, have been

freely lent, in spite of all the risks of transit, and have

been left in my hands as long as wanted. Many of the

figures in this work have been drawn from examples

which his kindness has supplied. I also owe to him

the opportunity of examining extensive series of speci-

mens, such as only a collection like his could supply,

thus making a more complete study of the spe-

cies than would have been otherwise possible. And,

in addition to this material help, most bountifully

rendered, I have also to acknowledge much valuable

information, especially respecting the distribution of

the Polyzoa, which has been freely placed at my dis-

posal. The service which Mr. Norman has rendered

me has been large in extent and peculiar in kind
,
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and I can only hope that I may in some measure

have repaid him for it by turning to account the

material which he has so hberally suppUed, in the

interests of our favourite science.

My old friend and ally Mr. Peach has kindly

helped me, both with his rich collections and his

large experience as a practical naturalist.

To Dr. M'Intosh I am indebted for interesting

specimens, and, still more, for very valuable suggestions

and for the communication of his views on some of

the difficult problems with which I have had to deal.

Professor Ray Lankester has most obhgingly fur-

nished me with information which I needed respect-

ing those branches of my subject on which he is so

high an authority.

Mr. Leipner has freely supplied me with his beau-

tiful mountings of the Polyzoa, in which they may

be studied almost as when livnig
—and has thus

given me most important assistance, especially in

the investigation of the Ctenostomatous forms.

To Mr. Alfred Bell I owe an extensive list of

Polyzoa from the Upper and Post-Tertiary deposits,

accompanied by valuable notes on the character and

arrangement of the beds.

I have to thank Principal Dawson, of M'Gill Uni-

versity, Montreal, for a very interesting series of

species from the St. Lawrence and from the Cana-

dian Post-Pliocene deposits, which he has so ably

investigated.

To' Dr. J. Barrois, of Lille, I am under peculiar

obligations for his courtesy in permitting me to re-
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produce some of the admirable figures from his great

work on Polyzoan Embryology, and also communica-

ting to me some of the latest results of his researches

—a service for which my warmest acknowledgments

are due.

I certainly have reason for holding that good fel-

lowship and an unselfish devotion to the interests of

science are still the prevalent characteristics of the

naturalist. May they be perpetual !

In the preparation of this work I have had the

cordial cooperation of the Publisher, to whom British

Natural History owes so much, and who is still true

to the honourable traditions of his house.

The Plates bear witness to Mr. Hollick's admirable

accuracy, and to his power of rendering the minutest

detail with perfect fidelity. It is also right that

Mr. Evans and Mr. Kirchner should have the credit

of the Woodcuts, which do justice to their subjects.

In closing the pleasant labour of many years, I

may take up the lament of that fine old student of

nature, Otho Fabricius,
" non sine dolore multa intacta

relinquere coactus fui;
"
and (under a full sense of the

imperfections of my work, beyond its mere incom-

pleteness) I add, with him,
"
unico illo solatio frefus,

QUOD ^TAS SUPPLERET DEFICIENTIA."

T. H.
Budleigh-Salterton, Devon,

November 1879.



" Naturalists now look upon the study of varieties as more important

than that of well-fixed species. It is in the former that we see nature still

at work, in the vei-y act of producing those wonderful modifications of form,

that endless variety of colour, and that complete harmony of relations, which

gratify every sense and give occupation to every faculty of the true lover of

nature."
A. E. Wallace.
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Fig. xlvi.

Farrella.

Showing the mode in which the polypide is stowed away in its cell

during retraction.



INTEODUCTION.

The Polyzoa are almost universally composite animals*,

forming colonies, often of considerable extent, which

are the product of repeated, continuous gemmation.

They are all inhabitants of water, and for the most part

of the sea; but a comparatively small though very

interesting group has its home in fresh water—in river,

stream, pond, or lake.

They present the greatest variety of form and habit,

which cannot be generalized in any definite formula.

Sometimes they grow in plant-like tufts, composed of

series of cells variously linked together ; sometimes they

spread over shell or stone, like the finest lacework

or fairy chains ; sometimes they rise into stony corals,

or broad and flexile fronds. At times they bury the

seaweed beneath their fleshy crusts, or invest it with

silvery network. In many of the stony kinds the cells

are richly sculptured and exhibit an immense amount of

microscopic ornament
;

in others the colonies are built

up of exquisite little frosted tubes, often gracefully

* The only known exceptions are tlie members of the genus Lqxosoma,

Keferstein.
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curved and delicately tinted,, whicli form the most varied

and attractive combinations. But whatever the diversity

of external aspect, the internal structure is conformed to

one very definite type.

Before proceeding to sketch the general plan of orga-

nization amongst the Folyzoa, and the various zooidal

forms, it will be necessary to define the principal descrip-

tive terms employed.

Terminology.

Happily this is comparatively simple, and presents no

special difficulty in limine to the student. A few terms^

which are most of them in general use, are sufficient for

all the purposes of accurate scientific description.

ZoARiUM [=2iolyzoarium auctt.).
—The composite struc-

ture formed by repeated gemmation.

ZocECiuM
{
= cell auctt.; cystid, Nitsche; Brutkapsel,

Reichert).
—The chamber in which the polypide is lodged.

PoLYPiDE
( =polype of older authors

; bryozoid, Reich-

ert).
—The zooid, consisting of alimentary canal, with

tentacles, nervous ganglion, &c., which is developed within

the zooecium.

CoENCECiUM [=polypidom, Johnston; polypary auctt.).

—The common dermal system of a colony.

EcTocYST
[
= ectoderm).

—The outer layer of the coence-

cium.

Endocyst
{
= endoderm).

—The inner layer of the ccenie-

cium.

Endosarc
{
= "

colonial nervous system," F. Midler;
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"Fuiiicularplatte," Nitsclie;
" das commumle Bewegungs-

organ," Reichert) .
—A tissue, derived from the endocyst

and comi^osed for the most part of fusiform cells, which

constitutes the connexion between the polypides in a

colony.

Funiculus.—A contractile cord, attached to the base

of the stomach of the polypide and passing down to the

bottom of the cell : a portion of the endosarc.

Perigastric cavity.—The space betweea the endocyst

(or inner wall) of the zooecium and the polypide.

LoPHOPHORE.—The frame or stage surrounding the

mouth, which supports the tentacles.

CoMMUNicATioN-PLATE {" Rosettenjilatte" of Reichert ;

communication-pore, Smitt).
—A diaphragm, pierced by

one or more minute orifices, occurring in the walls of

the adjacent cells amongst the Cheilostomata, and between

the internodes and at the base of the zocecia in the

Ctenostomata, by means of which communication is

maintained between all the cells in a colony and be-

tween all the compartments of the stolon,

OcEciuM
{
= ovicell auctt.).

—The special receptacle, at-

tached to the zooecium, in which the ova complete their

development into the larva, in many of the Cheilostomata.

GoNocYST.—The inflation of the surface of the zoa-

rium, in which the embryos are developed in certain

sections of the Polyzoa.

GoNCEciuM,—A modified zooecium set apart for I'cpro-

ductive functions*.

* In the systematic portion of this work, the term ooecium is applied

equally to the niarsupium of the Cheilostomata, the inoclified, reproductive
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Stolon.—The creeping tubular stem, by which the

individual zooecia or celliferous shoots composing a colony-

are held together, in certain members of the class (e. g.

the Ctenostomata) .

General plan or Structure.

In every polyzoon we distinguish two fundamental

elements, the zooecium and the polypide. These are the

Fig. i.

S. Membranous sac. t. Tentacular crown. o. Mouth. as. (Eso-

phagus. st. Stomach, int. Intestine, a. Anus. y. Nervous

ganglion. /. Funiculus, ov. Ovary, sp. Spermary.

primary zooids in every colony. When the larva fixes

itself, after its brief term of free life, it is metamorphosed

cell of Crida and other forms, and the superficial inflation of the zoarium
in which the embryos are developed in many of the Cychsfomata. It is

clearly desirable, however, that these very different structures should be

distinguished by separate names.
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into a single sac or cell *, inclosing a mass of formative

material and certain rudimentary elements, out of which

a polypide is developed. These two constitute together

the primary term of the colony ;
and by repeated bud-

dings, according to the pattern of the species, the com-

posite zoarium is built up. The colony is formed by
the indefinite repetition of the primitive zooids and their

modifications.

The polypide consists essentially of a tube (alimentary

canal) bent upon itself so that its two orifices approxi-

mate, one of them (the oral) (Woodcut, fig. i. o) being

furnished with a number of ciliated tentacles (Wood-

cut, fig. i. t). In the tube or canal distinct regions are

recognizable
—an oesophagus, stomach, and intestine

(fig. i. oes, st, ijit) : on the side of the oesophagus lying

nearest to the second of the two orifices (the anal) is

placed a nervous ganglion (fig. i. g). The alimentary

canal, thus constituted, is inclosed in a sac filled with

fluid (the zooecium) (fig. i. S), which possesses two open-

ings, corresponding with the two extremities of the tube :

through one of them the tentacles are expanded ; through

the other the rejectamenta are expelled (fig. i. a). In

most of the members of the class the upper or oral

extremity of the sac is soft and flexible, and is capable

of being inverted (or invaginated) and drawn within the

cavity when the polypide retreats into its cell, the in-

verted portion forming a sheath round the tentaclesf

* •' La premiere zoecie, souche de la colonie nouvelle, n'est pas, comme
on I'a dit, engendrec par la larva. Cest la larve elle-meme qui se meta-

morphose comme la chenille se metamorphose en chrjsalide, c'est a dire

en conservant son individualite."—Joliet, Bryoz. d. cotes d. France, page 83.

t This is not the case amongst the Enfoprocta (Fedkellina and Loxosoma),
nor in Bhahdoplev.ra, the polypide of wliicli is quite unattached to its cell.
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(Woodcut, fig. ii, sh). All but universally* the alimen-

tary canal is furnished with a system of muscles, by

means of which it can be partially exserted and re-

tracted.

Fig. ii.

t

int-

sk. Tentacular sheath (invaginated). t. Tentacles, gr. Grreat retractor

muscles, st. Stomach, oes. CEsophagus, doubled up alongside the stomach.

Within the cavity of the cell reproductive organs are

developed, in various positions. Heart and vascular sys-

tem are wanting.

These are the general features of the polyzoan type of

structure.

The ZofficiUMf.

The zooecium or cell, the home of the polypide, and one

of the elements of which the coenoecium is composed, is

the primary zooid of the colony, and as such is entitled to

our first consideration. In its normal condition it is a

sac, of variable size and shape, which incloses and protects

* The exceptions here also are the Entoprocta, in which the polypide is

not retractile and the tentacles are merely rolled up, and Rhahdopleura, in

which the muscular system is suppressed and the polypide crawls out of its

cell by means of a large foot-like organ.

t 7mov, animal, and oIkIov, house.
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the alimentary zooid. But the structural type which it

represents appears under various modifications, subser-

vient to very different functions, as we shall see here-

after. At present we are to regard it, in its primitive

form, as the house of the polypide.

Its walls are made up (with, perhaps, a single excep«

tion^) of two membranes, which are perfectly distinct in

histological character and in function.

EcTocYST.—The outer {ectocysi) is essentially a simple

chitinous membrane, without any apparent structure, and

is a secretion from the inner layer of the cell-wall {endo-

cyst). In a large proportion of cases the ectocyst is

strengthened by the deposition of calcareous or siliceous

particles, and forms a solid wall, the free surface of which

is often curiously sculptured or embossed. In others it

retains its primitive membranous character, or is slightly

coated with earthy material ; in others, again, it is soft

and gelatinous. In many forms the calcification of the

ectocyst is only partial ;
and important systematic distinc-

tions are founded on the difPerences in degree which it

exhibits, and the consequent structural peculiarities of the

cell.

The Polyzoan colony, as already remarked, consists of

a larger or smaller number of zocecia variously united to-

gether, which are produced by repeated gemmation. Buds

are given off from the primary cells, which are soon deve-

loped into secondary cells ; and from these again others

arise. In the same way every successive zooecium multi-

plies itself
;
and the ccEnoecium continues to enlarge so

*
According to Alliuau, the freshwater genus Crisftaella is destitute of an

ectocyst. Hyatt, however, regards it as possessing one, and describes it as
" a

transient gelatinous excretion
''

{op. cif. page 14).
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long as the vital energies are unexhausted. But the cells

are not mere isolated chambers placed side by side and

connected one with the other as portions of a continuous

structure, like the bricks in a house, but are united in a

much more intimate and vital way. Their soft contents

are in direct connexion no less than their external sur-

faces
;
and as the structure by means of which this con-

nexion is maintained belongs to the system of the ectocyst,

it may be noticed here.

In the outer wall of the cell (amongst the Cheilostomata)

certain spaces are met with in various positions, which

are composed of thinner material than the rest of the

ectocyst, and are pierced by one or more very minute

perforations (Woodcut, fig. iii. c/>). These thin perforated

Fig. iii.

Memhranifora membranacea.—Wall of zooecium.

c-p. Communication-plates.

plates occurring in the cell-wall have been named by

Reichert "
Rosettenplatten^'*; but as this term cannot

be very aptly rendered into English, I shall distinguish

them as communication-plates. Amongst the Ctenosto-

mata we find their equivalent in the diaphragms closing

the cells at their base, and separating the internodes of

* "
Vergleiehende anatomische Untersiiclmngeii ii. Zoohotryon peUncidufi,

Ehrenberg, von Kai-1 B. Reichert," Abhandl. d. konigl. Akad. d. Wissen-

sehafti n zu Berlin, 1869, p. 267.
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which both the creeping stolon and the erect stems are

composed. Through the minute orifices in these plates

thread-like prolongations of the endosarc pass^ and esta-

blish a connexion between all the polypides in the colony.

The communication-plates vary in number, position,

and form ; they are furnished either with a single central

foramen* or with several minute pores arranged in diffe-

rent ways (Woodcut, fig. iv.). According to Nitschef, in

Fig. iv.

Zoohotryon.
—Portion of stem.

cp. Gommunication-plate. p. Pores.

the common Membranipora membranacea each normal

zooecium has generally twelve of these plates
—two at each

extremity, and four in each side-wall. Those belonging to

each zooecium correspond with others in the adjacent

walls, so that the connecting-threads can pass directly

from cell to cell. Every zooecium in this species has two

openings into each of the six cells which abut upon it.

Mr. Waters has drawn attention to the communica-

tion-plates as likely to afford good diagnostic characters,

* As in BowerbanJcia imbricata, according to Joliet,
'

Bryozoaires d. cotes

do France,' p. 31, note.

t
'

Beitrage zur Kenntniss der Bryozoen,' ii. Heft :
" Ueber die Anatomie

n. Entwicklungsgesch. von Flusfra membranacea" Zeitscli. f. Wissenscb.

Zool. xsi. Band (1871). 4. Heft, p. 42.
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especially for the determination of fossil forms ;
and no

doubt they may be available to some extent^ chiefly in

cases in which the salient characteristics of the cell have

been more or less obliterated. Otherwise the difficulty of

examining them must always limit their use in ordinary

diagnosis.

Nitsche, in his interesting monograph on Membranipora

membranacea, has pointed out a modification in the struc-

ture of the ectocyst in this species by which it is adapted

to its usual habitat. The coenoecium is not a continuous

stony framework, but in every zocecium certain sections

only of the wall are calcareous, and between these are

interposed uncalcified and flexible plates. In this way the

whole cell is rendered flexible, and consequently the whole

colony, composed of thousands of cells
;
and instead of

breaking up as the great Laminarian fronds in which it

delights sway backwards and forwards in the water, the

living lacework adapts itself to their undulations and

escapes destruction. So far as function is concerned, these

flexible plates may be compared, as Nitsche has already

remarked, with the corneous joints in the stems of many
of the erect and branching Polyzoa.

The ectocyst, then, or external layer, is a mere struc-

tureless excretion from the endocyst, charged with a pro-

tective function, but with no special physiological signi-

ficance.

We pass on to a much more important element of the

structure, the endocyst itself, or internal layer of the cell-

wall.

Endocyst.—This presents itself under somewhat diffe-

rent forms in the Gymnolesmata and PliyUictolamata (or
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freshwater Polyzoa), amongst the Edoprocta, and in the

group of the 'Entoprocta. As this work does not include

the PMjlactoIeemata, I shall confine myself at present to

an account of the endocyst as it exists amongst the other

sections of the class.

First, then, in the marine Edoprocta the endocyst

appears in the adult cell as a delicate transparent mem-

brane, without any cellular structure, a layer of simple

protoplasm, lining the ectocyst throughout, and generally

lying close upon its inner surface^. But though it occurs

in this condition in the older regions of the coenoecium, it

is essentially a cellular membrane; and its true nature

may be readily determined by the study of the growing

extremities of a branch or stolon amongst the Ctenosto-

mata (for instance), which offer the greatest facilities for

investigations of this kind. Here, according to Joliet,

the endocyst appears as a very thick layer, and exhibits a

distinctly cellular structure. He describes it as composed

* I may say here once for all that I do not pi-opose to enter into minute

histological detail. The space at my command would not allow of my
doing so

; and, apart from this, such detail would be out of place in a

general sketch lite the present.

On the structure of the endocyst the reader may consult :
—

Smitt,
" Ora

Hafshryozoernas Ut^eckling och Fettkroppar,"CEfv. Kongl. Vet.-Akad. Forh.

1865, no. 1, p. 16; Clapaeede, Zeitschr. f. wiss. Zool. xxi. p. 142; Nitsciie,

"Ueb. Flusfra memhranacea" Zeitschr. f. wiss. Zool. xxi. Heft 4, pp. 44-

46
; Eeiciiert,

"
Vergleich. anatomische Untersuchungen lib. Zoohofrt/on

•pelluddus (Ehrenb.)," Abhandl. konigl. Ak. d. Wissensch. zu Berlin, 186t>,

p. 270 ; JoLiET,
'

Bryoz. d. cotes de France,' pp. 56-58, and p. 65 ; Ehi.ers,
"
Hypoj^horcUa expansa, ein Beitrag zur Kenntniss der minirenden Bryo-

zoen," Abhandl. konigl. Gesellschaft d. Wissenschaften zu Gottingen, xxi.

1876, p. 27 (sep.). In the Enfoprocfa specially :
—Nitsche,

" Ueb. die

Anatomic von Pedicelli7ia echinafa^' Zeitschr. f. wiss. Zool. xx. Heft 1,

p. 18 ; SALEN.SKY,
'• Etudes sur les Bryoz. Entoproctes," Ann. Sc. Nat. ser. 6,

Zool. vol. V. art. no. 3; Joliet, op. cit. p. 61. In the PhylactoJamafa:
—

Allman, 'Freshwater Polyzoa,' p. 11; Hyatt,
"
Observations on Polyzoa,

suborder Phylactola'mata," Proc. Essex Inst. vols. iv. & v. 1866-68, p. 26;

JOLIET, op. cit. p. .')9.
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of conical cells placed closely together, their basal surfaces

turned towards the ectocyst and forming an irregular

mosaic work, whilst their opposite pole is directed towards

the centre. These cells possess a distinct nucleus, and

are very refractive.

Amongst the JLctoprocta {Pedicellina, &c.) the endo-

cyst consists of a layer of polygonal cells, with strongly

refractive oval nuclei, which lies close upon the inner

surface of the ectocyst. In this division its cellular

character is distinguishable at all points, though it is

more clearly and strongly marked towards the upper

extremity of the peduncle ^.

As to the specific functions of the endocyst, it has

been held that it gives origin directly to all buds formed

within the coencecium, and to the generative products of

both kinds f. According to this view, it is the source

of the polypide, and of both the ovary and spermary.

A different role, however, has been assigned to it by

the able French biologist Joliet
;
and it will be neces-

sary to consider somewhat in detail the very important

conclusions to which his researches have led him. It

will be more convenient, however, to do this hereafter
;

and I shall merely state generally at present that he

regards the endocyst as specially charged with the en-

largement of the colony, and also as giving origin to a

distinct tissue, which he names (provisionally) the endo-

sai'c, to which are really assignable the functions hitherto

credited to the endocyst, and others beside.

Connected with the endocyst is an apparatus of

*
Joliet, op. cit. p. 61.

t Nitscbe,
" Ueb. die'Morphologie d. Bryozoeii," Zeitsch. 1". wiss. Zool.

xxi. Heft 4, p. 102.
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muscles, which plays an important part in the economy of

the Polyzoon, and which may be noticed here. It con-

sists of a number of short transverse fibres or bundles of

fibres, which pass from point to point on the surface of

the inner wall of the cell, and which by their contractions

are instrumental in compressing the membrane and so

reducing the dimensions of the perivisceral cavity. In

this way pressure is brought to bear on the contained

fluid, and a force is generated which discharges, as we

shall see hereafter, a most essential function. These

fasciculi are known as the parietal muscles.

We are to conceive, then, of the zocecium as a chamber

inclosed by a more or less solid outer wall, and within

lined by a soft tapestry of living membrane, a well-built

and well-furnished dwelling, of which the polypide or

alimentary zooid is the tenant.

The Polypide.

The general plan of the structure has been already

sketched. In examining the details it Avill be necessary

to take the two great divisions of the Polyzoa (the Ecto-

procta and Entoprocta) separately.

For a detailed account of the freshwater members of

the former group [Phylactolcemata), I may refer to the

writings of Allman*, Van Benedenf, Hancock J, Hyatt §,

*
'Monograph of the Freshwater Polyzoa,' Eay Society, 1856.

t " Recherches siir les Bryozoaires fluviatiles de Belgique," Mem. Ac.

Roy. Belg. xxi. 1847 ; (Dumortier and Van Beneden),
'

Hist. Nat. des

Polypes composes d'eau douce, 2* partie : complement an tome xvi. d. M6m.
de I'Acad. Roy. Brus. 1848.

I "On the Anatomy of tl;e Freshwater Bryozoa,"' Ann. & Mag. Nat.

Hist. March 1850.

§ "Observations on Polyzoa, suborder Phylactolajmata,'' Proc. Essex

Inst. 1866-68.
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and Nitsche *
; they lie without the limits of the present

work.

The structure of the polypide as it occurs in the ordi-

nary marine forms may be considered under the following

headings :
—

i. the tentacular crown and sheath
;

ii. the

alimentary canal
;

iii. the nervous system ; iv. the mus-

cular system.

Tentacular Crown and Sheath.—The tentacles form

a bell-shaped wreath^ which is borne on a kind of circular

stage (the lophojjJiore) , occupying the summit of the body,

and perforated in the centre by the mouth. They are

ranged round the circumference of the lophophore, which

constitutes at once the floor of the tentacular bell and the

roof of the perigastric cavity, lying immediately below it.

The mouth is a simple round orifice, opening into the

oesophagus, and so placed as to form the focus towards

which the supplies of food drawn in by the ciliary vortex

converge. The slender filiform tentacles are tubular,

closed at the free extremity, and opening at the base into

the perigastric cavity f, or space interposed between the

wall of the cell and the body of the polypide, from which

the nutritive fluid is freely admitted to them. They are

furnished with vibratile cilia, which are ranged in a

single line along the two opposite sides, and by their rapid

and incessant movement, when the polypide is expanded,

create a very maelstrom in the water, which sweeps the

*
"Beitriige z. Anat. u. Eutwicklungsgesch. d. phylactol;em. Siissw.

Bryoz.," Archiv f. Anat. u. Physiol. 1868. Sep. Abdr. " IJeb. die Knospung
der Polypide der phylactoltemen Siisswasserbryozoen," Zeitscli. f. wisseusch.

Zool. XXV. Suppl. Bd. Heft 3, 1876.

t There seems to be little doubt that this is the case, though Eeichert

describes the cavity of the tentacles in Zoobotryon as being in communica-
tion by means of minute orifices with that of the oesophagus. .
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passing animalcule or the floating food-particle towards

the central mouth. An examination of the structure of

the tentacle shows us on each side a layer of cells, fur-

nished with a large and brilliant nucleus
;
and

from these the cilia originate as a simple Fig. v.

extension of the cell-wall. (Woodcut, fig. v.)

Amongst the Gymnolamata the tentacles

are always disposed in a circle ;
in the Phy-

lactolamata they range in a continuous series

round a crescentic lophophore. In the En-

toprocta the arrangement is somewhat ob-

scurely bilateral; whilst in the aberrant group

of the Pteruhranchia they are borne in dis-

continuous series on two lateral processes of

the lophophore. They are very variable in

number, ranging from eight (which seems to

be the minimum) to eighty in some of the

freshwater forms. Their movements are rai)id Ciliary cell

and energetic ; they can be bent hither and FredenceUa.

thither; they strike with vigorous percussive
"Nucleus.

action ; they can be instantaneously coiled

into a spiral, and as suddenly unrolled. They assist

the ciliary currents, by their varied movements, in ob-

taining food, and help to keep off unsuitable or injurious

matter.

But they are not only concerned with the direct nutri-

tion of the polypide ; they have also a distinct respiratory

function. The ciliated tentacles of the Polyzoa* are, no

* " Gill-filaments
"
(Eay Laukester), iclentical with " the gills and labial

tentacles of the Lamellibvauchia and the spiral arms of the Brachiopods."'

See " Notes on Embryology and Classification," Quart. Journ. Micr. Soc.

new ser. no. 68, 1877, p. 423.
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doubtj largely instrumental in promoting the aeration of

tlie fluids which enter them freely from the perigastric

cavity. They must also be regarded as tactile organs,

and in many species are furnished with siiecial appen-

dages, by which their sensitiveness and power of detecting

the presence of minute particles are largely increased.

They are (as Hyatt has remarked *)
" the only means

possessed by the polypide of receiving impressions from

without.
^^

The energetic movements of which the tentacles are

capable would lead us to expect an efficient service of

muscles in connexion with them. In Laguncula {Far-

rella) Van Beneden describes muscular fibres in each

arm
;
he also detected delicate bands in the freshwater

group which he regards as of the same nature. Hyatt

has demonstrated two sets of
" tentacular bands," an

outer and an inner, in each arm, which are in connexion

with muscles running through the lophophore, and con-

trol the movements—the external bands inclining the

tentacle outwards or sideways, the internal bending it

towards the centre of the lophophore. This observation

has been confirmed by Nitsche, who finds in the ten-

tacles a pair of fasciculi, each of which consists of two

or three long fibres.

In the tentacles of Membrampora membranacea and of

Pedicellina the latter author has noticed obscure traces

of muscular structure ; those of Loxosoma, according to

Vogt, show no indication of it.

*
Op. cit. p. 47. The polypides (according to this author) are not

sensitive to light.
" At ordinary temperatures even the darkness-loving

Fredericella may be exposed for a time to the direct rays of the sun without

any visible result, although but just removed from the perpetual shade in

which it had previously lived."
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The TENTACULAR SHEATH is ail important elemeut of

the structure, and a very characteristic feature of the

ordinary Polyzoau type (Woodcut, fig. ii. sh). It is a

membranous extension of the anterior part of the zooecium,

which, when the polypide is retracted, is inverted and

drawn in with it, closely surrounding the folded tentacles.

According to some writers * it is wholly composed of the

endocyst ; but Joliet refers it to the tissue which he has

named the endosarc, of which an account will be given

hereafter. The invagination of the sheath is due to its

attachment at its upper extremity round the base of the

crown of tentacles ; as the latter descends in obedience to

the summons of the retractor muscles it is, of course,

drawn down with it, and reversed as the finger of a glove

might be under similar circumstances, forming a protec-

tive case around it, which somewhat exceeds it in length.

By this arrangement the zooecium is completely closed
;

there is no real opening through which the polypide

passes. It is the upward movement of the tentacular

corona (to be explained hereafter) which carries with it and

everts the flexible sheath, and so permits the imprisoned

zooid a certain amount of communication with the outer

world ;
but the cavity of the cell itself is sealed. The move-

ments of the polypide in the acts of expansion and retrac-

tion are limited to the eversion and inversion of the sheath
;

and only the corona is brought into immediate contact

* AUmau and Nitselie. Ehlers, however {op. cit. p. 37), considers that

both ecto- and endocyst enter into its composition, though the former is

(in many species) less solid in this portion of the structure than in the rest

of the outer wall of the cell. Joliet holds that the tentacular sheath is a

derivative from the endosarc (see page xxxv), and not an invaginable portion

of the endocyst. He describes it as of the same nature as the funiculus,

i-esembling it in its mode of development, in its contractility, and in its

histological elements {op. cit. pp. 51, 52). I am inclined to think (hat this

may prove to be the true account of it.

C
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with tlie surrounding water. In the sheath muscular fibres,

both longitudinal and transverse, occur ; and the latter

form a broad sphincter at a short distance from the base

of the tentacles.

By
" the orifice

"
of the zooecium is meant the opening

through which the tentacular sheath and the corona are

protruded. Of course it is not an opening in the sense of

a passage giving access to the interior of the cell ; it is

the break in the more or less solid portion of the wall

through which the evaginable part of the zooecium is

pushed forth
;
and by this and the tentacular corona it is

permanently closed. The orifice exhibits some remarkable

structural peculiarities, correlated with other important

characters
;
and these have been happily employed by Mr.

Busk in the definition of some of the leading systematic

groups. They will be referred to more particularly in the

section on Classification. (See Woodcut, fig. 35, p. 562.)

Alimentary Canal.—The plan of the digestive system

amongst the Polyzoa, though very constant in its leading

features, presents many variations in detail. I shall first

describe its essential parts, and then refer to some of

its more striking modifications.

Three well-marked regions are distinguishable in the

alimentary canal—the oesophagus (including the pha-

ryngeal cavity, which is more or less strongly defined in

diff'erent species), the true stomach (or digestive sac), and

the intestine.

The mouth, a simple orifice, pierced in the floor of the

tentacular crown, opens at once into the upper part of the

oesophagus, which is thickly clothed with vibratile cilia, by

whose action the food drawn in by the tentacular vortex
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is forced down into the tube, and brought well within the

range of its peristaltic movements. The upper extremity

of the oesophagus is frequently organized as a distinct

pharynx (Woodcut, fig. vi. ph), a wide, funnel-shaped

Fig. 7i.

Polypide o/Bugula plumosa.

ph. Pharynx, oe. ffisopbagus. c. Cardia. cc. Cardiac cavity, st. Stomach.
ca. CiEcal appendage, i. Intestine, p. Pylorus, a. Anus. /. Funicuhis.

chamber, with muscular walls, capable of vigorous con-

tractions, within which the particles of food collect, and

from which they are hurled down the oesophageal tube at

intervals into the stomach.

The surface of the pharynx appears to be dotted over

with minute spots (Woodcut, fig. vi. 2^h) ; down one side

of it runs (in many cases, if not universally) a band, which

is crossed by transverse striae, and which is very conspi-

cuous from the contrast it presents to the rest of the

structure. It also attracts attention from its vigorous

movements, which are connected with the expansion and

contraction of the pharynx. There can be no doubt that

c2
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we have liere (as Dr. Farrc has suggested) a special

muscular apparatus, by which the action of this organ is

regulated. The pharyngeal cavity, in such cases, must be

regarded as playing an important subsidiary part in con-

nexion with the nutritive system. Here the particles of

food gather in the first instance, and, it would seem, are

submitted to some kind of selective process : when a

sufficient amount of suitable material has collected, the

constriction at the base of the canal is relaxed, and the

food passes rapidly, impelled by the pharyngeal spasm,

and subsequently by the peristaltic movements of the oeso-

phagus, to the stomach. In other cases, the pharynx is

not so clearly defined, and the oral region of the eso-

phagus is chiefly distinguished from the rest by its cili-

ated lining.

The oesophagus varies much in length in different spe-

cies ^: it is usually a straight and slender tube, which

leads directly into the digestive sac. In the coiirse of this

tube is placed a valve (the cardia), marking the entrance

to the stomach, and consisting of a conical perforated

projection, with the free extremity directed downwards^

which opens for the passage of the food, but is otherwise

closed, and forms a barrier preventing its return into the

oesophagus (Woodcuts, figs. vi. & ix, c).

The position of the cardia varies in different species ; it

is sometimes placed high up in the oesophagus, and some-

times much lower down and close to the true stomach.

In Beania mirabilis (Woodcut, fig. vii.) I can detect no

separation between the stomach and the oesophageal re-

gion but the constriction which closes the funnel-shaped

*
Compare Woodcuts, figs. vii. and vi. In the former {Bccniia Qnirahilia)

it is of remarkable length; in the latter {Buf/ula phtiiioKi) it if almost rudi-

nieiitary.
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pharynx ;
and in tliis case the dark-coloured hepatic cells

range for some distance above the stomach on the walls

of the tube, the lower part of Fig. vii.

which may therefore be re-

garded as in some sense an

extension of the digestive sac

(
= the " cardiac cavity ") .

In the oesoj)hagus transverse

striae are distinguishable, which

are muscular iu character
;

and to their action in com-

pressing the walls the peristal-

tic movements are due"^.

The stomach, in its simpler

form, is a sac or bag, with

rather thick walls (Woodcuts,

figs. i. & viii. st), often wide

above, and more or less pointed

below; sometimes elongate and

almost cylindrical in shape.

It is coloured a rich yello^\dsh

brown, the colour being due

to the presence of numerous glands on its inner or lining

membrane, which secrete a brown fluid, and probably

discharge the functions of a liver ; this fluid mingles freely

with the contents of the stomachy and imparts its own

colour to themf.

*
Hyatt, ap. cit. p. 48.

t According to Yogt, these cells are not only biliary in fimction, but also

act as absorbents. In polypides (of Loxosoma) that had been fed with car-

mine, he has seen them assume an orange or scarlet tint, showing that there

liad been an absorption of the colouring-matter, which had modified the or-

dinai-y amber-yeUow of the cells.— '• Sur le Loxosome dcs Phascolosomcti"

Archives de Zoologie experimentale, 1877.

Beania mirabilis.
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The walls of the true digestive sac, like those of the

oesophagus, are furnished with transverse muscular fibres,

by means of which the vigorous peristaltic movement,

which plays so important a part in the digestive process,

is secured.

From the upper part of the stomach, and near the point

where the oesophagus or the cardiac cavity (as the case

may be) rises from the main digestive sac, the intestine

(Woodcut, fig. i^ int) takes its origin, and passes upwards,

terminating in an orifice which opens out through the ten-

tacular sheath at a short distance (Woodcut, fig. vi. a)

from the base of the corona"^.

Near the lower extremity of the intestinal tube is placed

Fig. viii.

Alimentary canal of Cellepora.

ph. Pharynx, cc. Cardiac chamber, st. Stomach, pv. Pyloric Testibule.

p. Pylorus, a. Anus.

the pyloric valve, which regulates the admission of the

rejectamenta into it. Sometimes the valve is borne on

* The position varies: in some cases the anal opening is situated much
lower down on the side of the zooecium ; in Alcyonidium gelatinosum it is

represented by Farre as occurring at the base of the setose operculum
—

that is, about halfway down the cell.
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the summit of a somewhat tubular extension of the

stomach (Woodcut, fig. viii. pv), which forms a kind of

vestibule to the intestine, and is richly clothed with cilia.

Into this space, which may be distinguished as the py.

loric vestibule, the indigestible elements of the food are

gradually gathered ; and here they are formed by the action

Fig. ix.

Bowerbankia.—g. Gizzard, c. Cardia.

of the cilia into pellets, which are kept in rapid rota-

tion, and ultimately pass into the intestine. In other

cases (as in Bowerbankia, Woodcut, fig. ix.) the intestine
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is continued to tlie digestive sac^ and the pylorus is

situated at the point of junction Ijetween the two.

Amongst the marine Polyzoa the portion of the inner wall

of the stomach which abuts upon the pylorus is always

clothed with cilia.

The intestine varies much in form : in some cases it is

a long and slender tube (Woodcut, fig. vii.), with perhaps

a slight dilatation at one point ;
in others it is short, wide

belowj and narrowing towards the upper extremity ;
in

others, again, it expands into two distinct chambers—one

placed a little above the point of origin^ and the other

(rectum) a little below the anus. The excreta are retained

for some time in the intestine, and, as Allman has re-

marked, probably yield to the absorbent tissues their re-

maining nutritious elements ; they are subsequently ex-

pelled through the terminal orifice.

Apart from the variations already referred to, there are

one or two important modifications of the digestive system

which must be noticed. In some species a globular organ

is interposed between the cesophagus and the stomach,

which exhibits a highly specialized structure, and discharges

the functions of a gizzard (Woodcut, fig. ix. (j). It is

an enlargement of the cardiac portion of the stomach,

the walls of which are here much thickened, and furnished

with a powerful apparatus of muscles. The inner surface

of the cavity is lined in part by a number of pointed

processes (gastric teeth) ;
and by means of these and the

vigorous contractions of the muscular wall the food is

crushed, as in a grinding mill, and then delivered to the

stomach to be treated with the biliary secretion and ex-

posed to the roll of its peristaltic movements. This

organ in its fully developed form is only met with in
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one section of the Polyzoa, the Ctenostomata, of which

the well-known Boiverbankia is a characteristic example

(Woodcut, fig. ix.) . We find its equivalent, however, in

many of the Cheilostomata. This consists of a prolon-

gation of the stomach upwards in the line of the oeso-

phagus, extending to the cardia, Avhich is placed high up

in cases in w^hich this appendage is largely developed.

(Woodcuts, figs. vi. & viii. cc.) In the former of these

figures, representing the polypide of Bugula plumosa,

this cardiac chamber appears as a globular dilatation,

occupying the lower portion of what in other species

would be the oesophagus; in the latter [Cellepora) it is

elongate-oval in form, and extends from the base o£ the

intestine to the pharynx. In this case the oesophagus is

reduced to the pharyngeal cavity, while the stomach is

proportionately enlarged. The walls of the cardiac cham-

ber are thickly covered by the hepatic glands. We must,

I think, recognize in this structure the homologue of the

gizzard, whose place it fills.

In some species a peculiarity is ^^" ^"

noticeable in the lower portion of the
, ,?k

digestive sac. The extremity of the Ni^^A

csecum is separated from the rest of W^\
the stomach by a narrow passage or ^^^

^"

channel, and has the appearance of a
Bicdlaria dUata.

distinct chamber suspended below it Lower part of stomach.

(Woodcut, fig. X.). This cffical appen-
''' ^^'"'^^ appeudage.

dage is formed, according to Joliet, by a thickening of

the Avails of the stomach at a certain point. It shares

in the vigorous peristaltic movements of that organ ;

the food is carried into it from above, and then forciblv

driven back into the upper compartment. This appen-
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dage is very conspicuous in the common Bicellaria ciliata
;

I have also noticed it in Bugula. There is nothing in the

structure to indicate that it differs physiologically from

the rest of the sac. It may possibly have a merely mecha-

nical function in promoting and assisting the constant

flux and reflux of the food within the digestive cavity.

Specialization reaches its height in the digestive system

of such forms as Bowerbanhia and Bugula, and its mini-

mum probably in that of Eucratea and Valkeria (Wood-

cut^ fig. 33j p. 550) ; and between the two extremes there

lies a rather wide range of structural difiference. In the

latter we have a perfectly simple condition of the various

parts, and the process of digestion is effected, so to speak,

by a small number of agents.

The details of the digestive process may be studied to

the greatest advantage in many of the Polyzoa, the walls

of the cell being often so transparent as to permit the

most thorough investigation of all that is passing within.

In the pharyngeal chamber (where this is differentiated)

the particles of food gather and are sifted ; when a certain

quantity has accumulated, it is forcibly ejected into the

oesophagus, and hurried downwards by the contractions

of the tube into the stomach. Lodged in the true diges-

tive sac, it comes under the influence of the strong peri-

staltic action of its muscular walls, and is driven to and

fro by its incessant sweep with a kind o£ rhythmical regu-

larity throughout the length of the cavity. While this

mechanical treatment is in progress, the biliary glands

pour in their secretion and the food takes on its rich brown

colour. At the same time the indigestible elements are

gradually eliminated and gather near the pyloric orifice,

where they are kept rotating for a while by the action of
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ciliaj and gradually pass into the intestine. Where a

gizzard is present,, the food is crushed in its passage

through it and delivered half prepared to the stomach"^.

Nervous System.—This is present under a very simple

and rudimentary form. It consists (amongst the marine

forms) of a single roundish or oval ganglion, placed against

the wall of the oesophagus, towards its upper extremity,

on the anal side (Woodcut, fig. i. g), from which sets of

nerves are given off in different directions. The latter it

is exceedingly difficult to follow ;
and in many cases they

elude observation altogether. Allman, however, succeeded

in detecting, in some freshwater species, a nerve-trunk

running through the lophophore, and sending off fila-

ments towards the tentacles, and also a filament passing

off from the nerve-centre to the oesophagus. The details

of the nervous system amongst the Phylactolcemata have

been more thoroughly worked out by Hyatt and Nitsche,

who have confirmed Dumortier's observation of the union

of two ganglionic centres in the nerve-mass in this divi-

sion. These are united by a commissure, and each of

them supplies the nerves to its own side of the body.

Nitsche has also demonstrated the existence of a narrow

collar encircling the oesophagus. Hyatt describes, with

some minuteness, the distribution of the nerve-trunks

and branches which supply the lophophore and probably

the tentacles (though no filaments are to be traced into

them), the tentacular sheath, and the various portions of

the alimentary canal. The more delicate nervous fila-

ments he was unable to define.

* I have seen the food, after passing through the gizzard, driven back

into this organ by the contractions of the stomach, and again submitted to

its action.
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Generally there is extreme difficulty in making out the

details of the system in the marine forms. In Membrani-

pora membranacea Nitsche has only detected mere rudi-

ments of nerve-trunks, on the surface of the ganglion.

Ehlcrs has done the same in HypojjhoreUa. In Loxo-

soma Salensky has traced various filaments to the tactile

organs on the sides of the body"^ ;
whilst Nitsche has

described three nerve-trunks as given off on the op-

posite sides of the ganglion in Pedicell'ma, which soon

divide and supply the tentacles (Woodcut, fig. xi,).

Two of smaller size were also observed passing from the

Fig. xi.

nU-y^

Ganglion or Nervous centre,

nt. Nerve-trunks, gc. Ganglionic cells.

anal surface towards the reproductive organs. The gan-

glion itself consists of a solid membranous envelope,

inclosing a mass in the outer region of which no struc-

ture is distinguishable, but which is made up towards

the centre of large cells with granular contents and a

nucleusf.

* " Etudes sur les Bryozoaires Entoproctes," Ann. d. Sc. Nat. 6" ser. Zool.

Tol. V. (1877), Article no. -3, pis. xii.-xv.

t Nitsche,
" Ueber die Anatomic von Pcdkcllina echinafa," Sars, Zeitsch.

i. wissenseli. Zoul. xx. Heft 1, p. 28.
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Of the tissue described by Fritz Miiller as a common

or " colonial
" nervous system, an accovmt Avill be given

hereafter.

Muscular System.—This is largely developed amongst

the Polyzoa, and exhibits a high degree of complexity.

Nor will any one be surprised at this who has observed the

rapid and varied movements of the polypide and the curi-

ous mechanism of the cell. For the mere act of retraction

a whole apparatus of muscles is required ; and, in addition

to this simple movement, the remarkable mobility and

varied play of the corona as a whole, and of the individual

tentacles, involve a special service. The opercular mecha-

nism demands a distinct set of muscles; another is needed

to assist in the withdrawal and stowage of the alimentary

canal, another to steady it and hold it in its place when

extended, and yet another to secure the contractility of

the inner wall, on which the protrusion of the polypide is

largely dependent. In addition to all these claims, the

various regions of the digestive system must have their

own supplies of contractile tissue to enable them to dis-

charge their respective functions efficiently. The power

of rapid retreat is essential to the safety of the poly-

pide; and hardly less essential is the perfect mobility

of the tentacular wreath ;
and no one can have watched

a living colony without seeing how admirably these are

provided for. At the slightest alarm the exquisite bells

collapse and vanish on the instant. When the polypide

is expanded and in quest of food the corona can be

swayed in every direction, and each of the tentacles

composing it can be brought into varied and vigorous

action.
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Into the details of the muscular apparatus, upon which

these and the other movements of Fig. xii.

the polypide depend, it is not my
purpose to enter here*; but one or

two of its leading elements may be

noticed. The largest and most

powerful ofthe muscular bands in the

cell of the Polyzoon are the great

retractors (Woodcut, fig. xii. gr.).

These consist of two broad fascicles,

which are attached to the lower part

of the cell-wall and extend upwards to

the base of the tentacles, where they

are inserted into the sides of the

oesophagus. When the polypide is

expanded, they extend as two (appa-

rently) solid bands throughout the

greater part of the length of the

cell; suddenly contracting, they

drag down the corona with the speed

of light, inverting the tentacular

sheath (doubling up the alimentary

canal at the same time on itself),

bringing all the parts into the shel-

ter of the cell, and disposing the

whole structure in orderly fashion

within its cavity. In these large

bands we can study to the greatest Bowerbankia.

advantage the structure of the muscular tissue.

* Full accounts of the different sets of muscles and of their respective
action maj be found in the works of Farre (Phil. Trans.), Van Beneden (on
Laguncula), Allman (Freshwater Polyzoa), Hyatt {op. cit.), Nitsche (on
Mcmbravipora vionhranacea), &c.
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The band wliicli, when in a state of tension^ seemed to

be solid, is found, when relaxed, to be made up of a num-

ber of separate fibres. Complex as the muscular system

of the Polyzoa is, the individual muscle is universally of

the simplest and most rudimentary kind^a bundle of

distinct threads; it never presents the consolidated form

which exists in the higher animals. In the large muscles

the fibres appear (under favourable circumstances) trans-

versely striated (Woodcut, fig. xiii.). When the muscular

band is at rest, the threads which compose it Fig. xiii.

separate and lie crumpled up within the cell*

Two sets of muscles (the parieto-vayinal)

are concerned in regulating the action of

the invaginated sheath, and pass from the

cell-wall to various points on its surface. A

powerful sphincter closes the sheath after

the retraction of the polypide, and keeps all

safe within.

The parietal muscles, which contract the

inner layer of the cell-wall, as well as those

which control the tentacles and the peristal-

tic movements of the alimentary canal, have

been previously noticed. For further detail '^^7''^^/'"'^-•^ cular jibre.

I must refer to the writers already cited.

The mode in which the retraction of the polypide is

eff"ected will be sufficiently evident from the foregoing

hasty sketch of the muscular mechanism of the cell. But

the act of protrusion requires a more detailed explanation.

It will be borne in mind that the polypide is suspended

from the lophophore, and hangs free within the cavity of

its cell, bathed on all sides by the perivisceral fluid. When
the want of food or oxygen compels it to issue from its
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dwelling, the parietal muscles (see page xiii) arc at once

brouglit into play, and contract the endocyst or lining

membrane, thus reducuig the perigastric space, and com-

pressing the fluid, which immediately begins to act on the

body of the polypidc, and to force it upward in the direc-

tion of the orifice*. As it rises, under the influence of

this pressure, the sphincter which guards the entrance

gives M'ay, and the tentacular pencil passes outwards.

Then the parieto-vaginal muscles relax their hold on

the inverted sheath, and permit it to follow the course of

the advancing corona. The wall-muscles maintain their

tension, and keep up a constant pressure from below ;

steadily and rapidly the ascent continues, the alimen-

tary canal unfolding the while, until, the sheath being

fully evaginated and the tentacles freed from restraint,

the exquisite bell suddenly expands and the cilia start into

play.

Altho^^gh there can be no doubt that the parietal

muscles are thus the great agents in effecting the pro-

trusion of the polypidc from its cell, I am quite inclined

so far to agree with Dr. Farre as to hold that a certain

subsidiary part is played in the process by the muscular

walls of the alimentary canal itself; that it cooperates to

some extent with the mechanical action of the compressed

fluids.

* " These fibres [the parietal] were distinctly seen to contract whenever

the protrusion of the animal took place, and to become relaxed again upon
its retiring into its cell, the walls of the latter being so pellucid that the

minutest alteration in the form of these muscles was readily seen."—Farre.

The contraction of the cavity of the cell, which takes place during the

expansion of the polypide, is very apparent in such Otenostomatous forms

as have a yielding membranous area on one side of the zooecium. In Mi-

mosella, for instance, when the polypide issues, this portion of the cell-wall

is drawn inwards, and a distinct cleft is formed; on its rcluni it fdls out

again, and its presence is M'ith dillicully detected.
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The Perigastric Cavity.

The space intervening between the outer wall of the

alimentary canal aud the inner wall- (or endocyst) of the

cell is known as the perigastric cavity. It is filled with a

colourless fluid, in which a large number of floating cor-

puscles of various size aud shape are always present, and

which at certain times swarms with active spermatozoa.

Within this cavity the reproductive organs, both male

and female, are located ;
and here the ova pass through

certain stages of their course, or, in many cases, complete

their development into the larva.

Great interest attaches to the various questions relating

to the precise nature and physiological import of the peri-

gastric fluid, which bathes continually the body of the

polypide and the tissues which line the cell. In the ab-

sence of any direct analysis, it may be presumed that it

consists of water more or less charged with the products

of digestion'^, and that it is subservient to the functions

of respiration and nutrition. But it is equally difficult

to determine precisely how the water finds access to the

closed sac, and how the chyle escapes into it from the

stomach. As to the first point, no orifices have been de-

tected through which the water might pass into the in-

terior of the cell, if we except the one for the escape of

the ova in Farrella, described by Van Beneden, and the

" intertentacular organ,^^ investigated by Dr. Farre and

myself, which occurs only in a limited number of species,

and not constantly in these.

* E.eichert has raade a rough analysis of the fluid coutained in the inter-

nodes of the stem of Zoobotryon, and finds it to be a somewhat concentrated

solution of common salt (like the water of the Adriatic, where the species

was obtained), with traces of an albuminous substance (Abhandl. d. konigl.

Akad. d. Wissenseh. zu Berlin, \W.y pliysikalische Klasse, p. 2tiS).

d
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Hyatt supposes tliat the entire endocyst may be pierced

to a greater or less degree by aquiferous pores, but admits

that he had sought for them in vain. Allman suggests

(as an alternative explanation) that the water may
transude through the walls of the alimentary canal into

the cavity of the cell*. It cannot be said that we have

any real knowledge on the subject.

As to the second point, it appears all but certain that

the products of digestion must mingle to some extent

with the perigastric fluid, as there seems to be no other

way in which they can be utilized for the benefit of the

whole organism. And this fluid being in immediate con-

tact with so large a portion of the tissues, is clearly indi-

cated as the medium through which the nutritive material

is supplied to them. But if we inquire how the trans-

ference from the stomach to the outer sac is effected, we can

get no further at present than the hypothesis that the ali-

ment may transude through the walls of the digestive canal.

The perigastric fluid is admitted freely to the interior

of the tentacular tubes, where, as in a system of gills, it is

aerated by the water, which is constantly renewed by the

ciliary currents. Amongst the freshwater Polyzoa the

surface of the endocyst is lined by a ciliated epithelium,

which keeps the fluid in constant movement and main-

tains a very regular circulation. But in the marine forms

this seems to be wanting, and its place is probably filled

and its function discharged by the general contractility

of the inner wall of the cell.

Joliett has investigated the corpuscles which are found

* How, then, shall we account for the presence of a similar fluid in the

internodes of the stem of the Ctenosfomata, which (though homologous with

the zocecium) are destitute of a polypide ?

t
'

Bryozoaires des cotes de France,' pp. 39-41.
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floating in the nutrient fluid, and finds that large numbers

of them are derived directly from the tissue which he has

named endosarc—are indeed the cells of this tissue, some-

what modified in shape. He has seen the latter, on the

endosarcal cord which traverses the stem of the Ctenosto-

mata, exhibiting the precise form and structure of the

floating corpuscles, and on the point o£ detaching them-

selves from the cord. In some cases they are round or

slightly oval, and consist of a delicate membrane and

transparent contents, in which one or more very minute

and refringent granules are present. In other cases the

membranous envelope incloses a compact mass of granules,

which are often set free by the rupture of the sac and

swarm in the perigastric fluid. These floating cells,

emitted from the substance of the endosarc, Joliet com-

pares to the blood-corpuscles of the lower animals.

The Endosarc

(
= the

''
colonial nervous system

"
of Fritz Milller.)

We have not yet exhausted the contents of the peri-

gastric cavity. Besides the muscular bands which pass

from the cell-wall to the body of the polypide, we find a

contractile cord connecting the base of the stomach with

the lower part of the cell_, which is known as the ^'funi-

culus" (Woodcut, fig. xix. /)^.

This structure is not only connected with the lower

extremity of the digestive sac, but spreads for some dis-

tance over one side of it, and not unfrequently gives off"

* The funiculus probably assists in the retraction of the polypide, cl)*aw-

ing the stomach down towards the bottom of the cell
;

it also serves to keep
this organ in its proper position when the polypide is expanded.

d%
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Fin;, xiv.

Septum in stem of

Bowerbaukia. f. Pore.

filamentary prolongations, which attach themselves at

various points to the endocyst.

There is nothing constant either in the number or

direction of these offsets
; but they are sometimes largely

developed, and look like so many

stays or supports to the alimentary

canal. The funicular cord (in such

a form as Boiverbankia, Woodcut,

fig. xiv.) attaches itself to the wall

of the cell immediately over the

perforated plate or septum, which

closes it below, and at the point

of attachment expands into a some-

what hemispherical granular mass.

From this a thread-like prolonga-

tion passes off through the pore in the diaphragm, and

forms a link of communication with the rest of the

compound organism. In all the Ctenostomatous Polyzoa

the' stem or stolon, along which the zooecia are dis-

tributed, is traversed by a cord (Woodcut, fig. xv. ec),

resembling in essential structure the funiculus; and

with this the polypides are connected by means of

the funicular threads just described^. But the stem

(or stolon) is not a continuous tube
;

it is divided

into numerous compartments, Avhich are separated from

one another by a septum or diaphragm, perforated

in the centre like that of the cell {s, Woodcuts, figs.

XV. & xviii.). On each side of these septa the cord

usually dilates into a hemispherical mass {endosarcal

knot) ;
and the two hemispheres, divided only by the

* Ellis first noticed the funicular cord in the stems of Vesirularia.

Farre speaks of il as a " direct medium of communication between the

animals."
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thin partition, present the appearance of a single sub-

globular collection of granules (Woodcut, fig. xv. ek).

The cord traversing one compartment is linked to that of

Fig. XV.

Ctenosfomatous stem.

st. Stem. br. Branches, s. Septa, at the origin of the branches.

ec. Endosarcal cord. ek. Eudosarcal knot.

the next by a thread-like extension of its substance,

which passes through the pore or pores in the septum.

Not unfrequently the cord gives off from its surface a

number of filamentary processes, which sometimes ana-

stomose, and sometimes pass directly to various points on

the wall of the tube, the whole forming a rude network

of fibres, or plexus. This portion of the structure is very

irregular and variable, and, according to Joliet's observa-

tions, is liable to frequent change and modification ^.

* " Dans I'espace de peu de jours una portion du plexus s'est modifiee

sensiblement sous mes yeux, puisque j'ai vu un de ses rameaux s'atrophier
at disparaitre totalement." The foregoing account of the funicular sj-stem

is based chiefly on the researches of Joliet (' Bryozoaires des cotes de France ')

which I can confirm in most points from my own personal observation.
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The whole system of cords now described, with its

globular enlargements at the junction of the zooecia with

the stem, and of one compartment of the stem with

another, and its filamentary offshoots, exhibits the same

essential structure, and must be regarded as composed of

one and the same tissue. Its histological character has

been studied by Nitsche, Reichert, and Joliet, but most

Fiji. xvi.

Cells of the Eiidosarc.

exhaustively by the latter writer. It is composed in

great measure of minutely granular fusiform cells, either

with or without a distinct nucleus, attenuated and pointed

at the two extremities, and somewhat swollen in the centre,

which are disposed longitudinally in the tissue. (Woodcut,

fig. xvi.) . In some cases the cord is laden with refringent

granules, which are so crowded as almost to conceal it.

The plan of the endosarc (to adopt Joliet^s name for

this tissue) varies somewhat in the different divisions

of the class. Amongst the Cheilustomata (for instance),
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where there is usually no stolon, and the cells rise imme-

diately one from the other^ the connective cord is of

course not developed. But even amongst these there

are exceptions ;
in Biceliaria ciliata, in which the true

zooecium is borne on a kind of peduncular support, the

latter is traversed by a cord, which communicates at the

base of the cell with the funiculus.

In Memhrampora membranacea, each cell of which is

connected with several others, Nitsche describes two

lateral strings or funiculi, extending down the sides of

the zooecium, and in contact with each of the communi-

cation-plates, which occur at intervals in its walls *.

But whatever may be the diversities of plan, the

endosarc is essentially one in histological character. It

remains to determine its function and physiological im-

port.

Fritz Miiller was the first to attempt the interpretation

of this element of structure f ;
and his views have been

widely accepted by subsequent writers on the Polyzoa.

He regards the funicular system as a true nervous struc-

ture, but one which is related to the life of the colony

rather than to that of the individual zooids composing it.

To him it is a common or colonial nervous system, which

has to do with " the associated movements "
of the Poly-

zoa, or such as do not seem "
to depend upon the will of the

individuals, but to be carried out by them in obedience,

as it were, to a command from a higher quarter."

Miiller's attention seems to have been first drawn to the

subject by the behaviour of the polypides in certain

cases, which appeared to point to the existence of a

* Zeitsch. f. wissensch. Zool. xxi. Heft 4, p. 45.

t Archiv fiir Natui-geschichte, 1860, p. 310, pi. xiii.
; translated in Quart.

Journ. Mier. Sc. vol. i. (n. s.) p. 300.
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system of nerves apart from the zooecia, by which the

members of the colony are to some extent controlled and

brought into relation. He approached it on the physio-

logical side, and perhaps, as Joliet has suggested, too

much under the influence of an a priori conception. The

colonial nervous system, as developed in each branch,

consists, according to Miiller (whose observations were

made on a Ctenostomatous form), oi ganglia placed at the

origin of the branch, at the internodes, and at the base

of the zooecia, of a nerve trunk running the entire length

of the branch, and of a plexus of nerves resting on the

trunk and connecting the ganglia. He also describes a

nerve passing from the zocecial ganglion to the polypide.

If we compare this scheme with the funicular system just

described, we shall at once recognize the general corre-

spondence between them. The ganglia are the granular

enlargements, at the base of the zooecia and at the inter-

nodes ;
the trunk is the connective cord

;
the plexus is

represented by the filamentary processes given off from

the latter ;
the nerve between the polypide and its gan-

glion is the funiculus. The simple question is, will these

parts bear the construction which has been put upon

them ?

Miiller's views were adopted by Smitt* (who traced

the supposed nervous system in the Chellostomala) ,

by Claparede \, and others ;
indeed for some time they

seemed to command very general assent. It is only as

the result of minuter histological research, and a more

careful study of the general history of the tissue in

question, that a change of opinion has set in. I fully

* ' Ora Hafsbryozoernas Utveclding och Fettkroppar,' 1865, p. 31-33.

t "Beitrage z. Anat. imd Entwickliiiigsgescli. Ton Seebryozoen," Zeitsch.

f. wisscnscli. Zool. x\i.
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participate in this change ; and the account which fol-

lows will supply the grounds on which I have abandoned

my former views on this subject.

It must, I think, be admitted that the interpreta-

tion first suggested by Fritz Miiller was founded rather

on mere superficial resemblances and the supposed fitness

of things than on any thorough investigation of the

structure and functions of the so-called nervous system.

Nitsche, after a careful examination of the tissue in

question, decides against that interpretation"^. Reichert

has given us an elaborate account of it, and has pointed

out the important fact, that the supposed ganglia are

cut in two by the septa, which separate the internodes

from each other and close the zooecia below. He holds

that the tissue is not nervous in character f.

But by far the most important contribution to our

knowledge of tliis element of polyzoan structure has

been made by Joliet. It is not in the slightest degree

to detract from the merits of this most able observer to

say that further investigation is required before some of

his conclusions can be finally accepted. But so far as

the general nature of the funicular system is concerned,

his testimony seems to me to be conclusive.

I am unable to enter here into the detail of his ex-

haustive researches. I shall merely indicate briefly the

characteristics of the tissue, wliich, in my judgment,

are incompatible with Miiller' s theory.

i. Its intimate structure; the form and behaviour of

the cells composing it are not those of a nerve-tissue.

The cells are normally fusiform (Woodcut, fig. xvi.) ;

Ueb. Flustra memhranacea, loc. cit. p. 56. y^A^^ ^ v J^

t Abhancll. Ak. Berl. 1870, phjsikalische KlasseA>^ ^^O^•~'fj^v V*. ,
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but both shape and contents vary even in different por-

tions of the same branch.

ii. The changeableness and indefiniteness, so to speak,

of the system itself, as exhibited in the cord, and more

especially in the so-called plexus, are evidence to the

same effect.

The cord or trunk presents the most varied appear-

ances, being sometimes simply cylindrical (Woodcut,

fig. XV. ec), sometimes composed of a number of anasto-

Fig. xvii.

Portion of Branch, showing Cord and Plexus.

B. Portion of branch. C. Cord. pi. Plexus.

mosing strands, sometimes resolved into a wide, irre-

gular, open-meshed network *. It also varies in his-

tological character, and is frequently charged with gra-

nular matter, which completely changes its aspect. But

it is in the plexus (Woodcut, fig. xvii.
j!>/),

so essential an

element of the supposed nerve-system, that the irregu-

*
Reichert, ojp. cit. pi. iv. figs. 13 & I.'>, and pi. v. fig. 18.
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larity and iudefiniteness are most apparent and striking"^.

The so-called nerve-threads exhibit no constancy, either

of number or direction ; they do not seem to have any

special aim. They reach the wall of the cell or stolon

now here, now there, as if at haphazard. They are

found directing themselves to the most unlikely spots,

and conducting the (supposed) nervous influence to

points where it would seem to be least wanted. Their

behaviour certainly is much more that of stray sarcodic

filaments than of the servants of a regularly organized

and essential system. This iudefiniteness in the struc-

ture of the plexus had attracted my attention before I

had any misgivings as to the correctness of Miiller's

views; and it now seems to me to supply one of the

strongest arguments against them.

iii. In essential structure the funiculus agrees with

the cord, with which it is directly connected at the base

of the cell. It is contractile, as already mentioned, and

in some measure plays the part of a muscle. Its con-

tractility no doubt arises from the modification of some

of the fusiform cells composing it, out of which, it would

seem, in all cases the muscular tissues are formed. It

is a kind of cable, attaching the polypide to its cell, and

so organized as to admit of the free movement of the

former as it issues from its dwelling and again seeks

its shelter. Whether we regard its structure or its uses,

* The plexus described by Miiller in the branch has its equivalent in the

filamentary offshoots from the funiculus in the zooecium; and any student of

the Polyzoa must have noticed their great irregularity and apparent aim-

lessness. Claparede has remarked,
" On ne trouverait peut-etre pas deux

loges oil le plexus soit semblable a lui-meme." Smitt has also observed

that the plexus varies greatly in the different cells of Memb. membranacea,
and that the same is the case with the (so-called nervous filaments in Scru-

pocellaria scruposa {op. cif. p. 32).
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we Clin hardly, 1 think, identify it with any form of

nerve*.

iv. The supposed ganglia are not constructed as F.

Miiller imagined them to be. He overlooked (in com-

mon with other observers) the septa, by which the branch

is divided into compartments, and by which the ganglion

itself is divided into two separate halves. As a matter

of fact, the latter is made up of the enlargements of the

cord, at the points where it touches the opposite faces of

the septum, and appears to have no further significance.

The pore or pores in the centre of the septum (as already

Fig. xviii.

S'n-

f/?C^

Portion of a Branch,

end. Endosarcal cord. s. Septum. ^. Pore. gn. Supposed ganglion.

explained) allow of the passage of certain threads^ which

maintain a connexion between the two sections of the

cord; but the two granular masses never come into con-

tact. With a true understanding of the structure, the

ganglion disappears from the system.

Further evidence against Miiller's view of the funi-

cular tissue may be derived from the study of its general

history and of the special functions which it is found to

assume. For our knowledge of the latter we are in-

debted to Joliet
;
and I shall give a brief outline of his

* See Nitscbc. '• Ueb. Flu!>fra mcmbranacea," loc. cit. p. 56.
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interesting researches, which have added a new and most

important chapter to the history of the Polyzoa. So

far, however, as the ^' colonial nervous system
"

is con-

cerned, we hardly seem to require other evidence than

that which has been already adduced. It is indeed, not

impossible, as Nitsche allows, that certain of its elements

might serve for the transmission of stimuli (a view which

has been adopted by Reichert) ; but in the light of the

later and more searching investigation we must, it seems

to me, admit that as a system it wants the essential

characters of nervous tissue.

Origin and Functions of the Endosarc.—The tissue,

commonly known as the " colonial nervous system,''^ but

to which I shall now assign Joliet's name, is, according

to this author, a derivative from the endocyst. It is

formed by differentiation of the cells in the growing ex-

tremities of this membrane; these become detached, send

out prolongations posteriorly (which ultimately anasto-

mose), and constitute the rudiments of the endosarc *.

The latter maintains numerous relations with the endo-

cyst, but is histologically distinct from it, being com-

posed for the most part of fusiform cells, usually (but

not universally) destitute of a clearly defined nucleus.

The endosareal system comprises the funiculus, the

connective cord, and the network so often associated

with them, both in the zooecia and in the compartments

of the stem, and also (according to Joliet) the paren-

chyma in the stem and stolon of PediceUina, and the

muscular layer connected with the endocyst amongst the

* Joliet states that he has observed this process in many species. It would

be satisfactory to have a somewhat fuller account of it than he has given us.
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freshwater Polyzoa. Some of these determinations may
be open to criticism, and certainly require the confirma-

tion of further research ;
but on the whole the French

zoologist seems to me to have made good the leading

points of his case, and to have worked out with much

ingenuity and skill the morphology of this tissue.

We pass now to the functions of the endosarc. If not

a nervous system, what part does it play in the economy

of the polyzoon ?

According to the observations of the writer just quoted,

it equals in importance the principal constituent tissues,

and deserves to be ranked as one of them. Its relation to

the floating corpuscles in the perigastric fluid has already

been noticed. It is also the source of the male reproduc-

tive elements, and in a large proportion of cases, if not

universally, of the ova*. It has long been known that

the spermary is developed on the funiculus f. Mother

cells, each containing one or more minute nucleated

vesicles, are difl'erentiated from the substance of the cord,

and cluster thickly round it, forming an irregular mass
it.

They finally detach themselves, singly or in clusters ;
and

from each of the contained vesicles a spermatozoon is

liberated. The spermary is present on the funiculus at

a very early stage in the development of the polypide (as

I have observed in Farrella repens), and usually occupies

* 111 this section I shall report in brief the conclusions at wliich Joliet

has arrived, with such critical and illustrative remarks as they may suggest.

t AUman, indeed, describes tlie testicle in the freshwater PaludiceUa as

attached to the inner surface of the endocyst ;
but it is placed at the point

where the funiculus reaches the cell-wall, and no doubt has its origin in it.

X Smitt has described the production of spermatozoa from the floating

corpuscles in the perigastric fluid in the absence of any definite qwrmary,

these corpuscles being, as we have seen, derived from the endosarc ('
Om Hafs-

bryozoernas Utveclding oeh Fettkroppar,' pp. 37, .'58).
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the lower portion of it. But Joliet also contends that

the ova are generally, if not always, a product of the

endosarc; and in taking this position he runs counter

to the common opinion. Huxley, indeed, has described

both ova and spermatozoa as developed from the funi-

culus in Bugula avicularia; but the received view un-

doubtedly has been that the former are developed

normally from the endocyst, at various points of the

cell-wall, but usually towards the upper extremity of the

zooecium. They are so figured by various authors; and

in this position I have myself observed them. On the

other hand, Joliet has seen the ova produced in the funi-

culus (i. e. in the endosarcal tissue) in a considerable

number of species, and has minutely described their posi-

tion and the course of their development*. He also

holds that in many at least of the cases reported by

authors, the ova which they describe as derived froin the

endocyst, are really the product of the endosarc. For

example, in Farrella repens the ovary was long since

distinctly figured by Van Benedenf on the upper part of

the cell-wall, and described as a growth out of its inner

layer. I have seen it in this position, presenting all the

appearance of a pouch fastened to the lining membrane

of the cell. On examining young zooecia of this species,

in which the bud was in course of development, Joliet has

found the mother cells even at this early stage surround-

ing the funiculus. As the growth of the polypide ad-

vanced, the cells on the upper portion of the funiculus

had multiplied to a great extent, and taken on a special

* He has positively determined the production of ova in the funiculus of

seven species.

t " Reeherches sur I'organisation A^sLaguncuJa'' Mem. Acad. Roy. Brux.

vol. xviii. pi. i. fig. 1, A, B.
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form—that of rudimentary ova
; they constituted a consi-

derable mass^ which extended to the wall of the zooecium,

and became adherent to it (Woodcut, fig. xix.) ;
the rest

Fig. xix.

Young Zooecium o/Farrella.

/. Funiculus, o. Mass of ova, extending to the cell-wall. «. Sperm-cells.

of the funiculus was covered by the sperm-sacs. As these

gradually detached themselves, and the substance of the

testicle had become reduced in size, the adherent mass of

ova was found to be separated from it, and was left on

the face of the cell-wall. In this position only it has

been seen by those who describe it as developed on the

endocyst ;
but it is really, like the testicle, derived in

the first instance from the endosarc. Upon this I would

merely remark that the explanation seems hardly to meet

the facts of the case, inasmuch as an adherent mass of
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ova cannot be regarded as the equivalent of the distinct

ovary which Van Beneden figures, and which I have

myself seen.

Nitsclie has seen ova produced on the cell-wall in Bicel-

laria ciliata, and Smitt in Scrupocellaria scruposa. These

cases Joliet is unable thus far to harmonize with what

he regards as the general rule
;
but he suspects that here

also the parietal ova may be in connexion with some off-

shoot of the endosarc, perhaps with the threads which

pass through the communication-plates from cell to cell.

Clearly this branch of the subject requires a much fuller

investigation.

As variations upon what seems to be the more usual

plan, Joliet has noted that in a Lepralia [L. Martyi) the

ovary is placed at the very base of the funiculus, immedi-

ately above the communication-plate ; whilst in a Mem-

branipora [membranacea) it occurs on the upper part of

the cell-wall, also in immediate connexion with the same

structure*.

On the whole, it may be regarded as established that

the testicle is all but universally derived from the funi-

culus, invariably from some portion of the endosarc—
that the ova are in a considerable number of species

also developed in the funiculus—that in one case at least

they originate from the endosarc apart from this organ,

but in connexion with a communication-plate
—and that

in several cases they are placed on the cell-wall, but

* As in some measure eoufirniatory of this writer's view, I may draw

attention to Allman's figure of the freshwater PaludiceUa (Freshwater Pol.

pi. X. figs. 3, 4), in which the ovary is represented on the cell-wall, but in

direct communication with the "
superior funiculus," a cord which proceeds

from the upper portion of the alimentary canal, while the testicle bears the

same relation to the ordinary funiculus below.
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whether a product of the endocyst or endosarc is still

undetermined.

That the latter tissue is, to a large extent at least,

concerned in the production of the generative elements

can hardly he donhtedj and this fact is properly accounted

evidence of its non-nervous nature.

According to Joliet the polypide is also produced by

gemmation from the endosarc, at least in many cases (he

is inclined to think, universally), and not from the endo-

cyst, as generally supposed. We must have a much wider

range of observation bearing on this point than we at

present possess before we can come to any general conclu-

sion about it. But in the case of Eucratea cheJata there

seems to be no doubt that the polypide originates from the

funiculus : we have the concurrent testimony of Joliet* and

Barroisf on this point. Further, in all the Cheilostomata

which he has studied, the former of these observers has

seen reason to believe that the bud is really formed on

some portion of the endosarc, and not on the endocyst.

In Hypophorella, Ehlers (allied to the Vesiculariidce) ,
it is

produced on the funiculus, in the centre of the cell, as

in Eucratea. In many cases it is developed at the very

base of the zooecium, immediately over the communication-

plate or septum and the orifices through which the connec-

tive threads pass, and therefore probably in connexion

with the endosarc. I have observed it in this position in

the young cell of Beania mirabiUs (Woodcut, fig. xx. bd) ;

and in this species Joliet has convinced himself that the

polypide is actually derived from the endosarcal cord. In

the rudimentary zooecium of Victorella (see page 560) the

*
Op. n'f. p. 50, pi. xiii. figs. 1, 2.

\
' Rovue Snientifiqiie' for Sept. 29, 1877.
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forming polypide seems to me to be enveloped in the endo-

sarcal plexus, and to be (in all probability)

produced by it. In PediceUina the origin

of the polypide is doubtful *. So the

matter rests for the present. In a large

number of cases undoubtedly the poly- 2

pide owes its origin not to the endocyst

proper, but to the tissue composed of

fusiform elements, which has its most

familiar representative in the funiculus.

It may be, as Joliet suggests, that the ^""'"'^ Zoc^cium
•' ' aa }

f>/ Beania.—^. Zooe-

authors who have referred it to the en- cium. hd. Polypide-

docyst have not been sufficiently alive to
"

the distinction between these two tissues
;

it may be that

the function is to some extent shared by the endocyst.

Further investigation, along the lines now indicated, must

decide the point.

The question arises, whether this tissue, constituted as

we have seen, and endowed with such physiological attri-

butes, is to be regarded as a mere dependence of the

endocyst, or whether it is more properly characterized as

one of the principal elements of the Polyzoan structure.

Looking to the peculiarity of its histological character,

to the undoubted importance of the part which it plays in

the animal economy, and to its distinctness and definite-

ness, as awJiole, Joliet is amply justified, in my judgment,

in distinguishing it by a separate name, and assigning it a

special rank. He is also wise, at the present stage of

inquiry, in selecting a name for it which has no theoretic

flavour, but simply indicates a fact.

*
Salensky,

"
Entoproctes," Ann. Sc. Nat. ser. 6, vol. v.

e2
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The Fall and Renewal or the Polypide.

The ''Brown Body."

Every student of the Polyzoa must have noticed that

the life of the individual polypides is comparatively ephe-

meral. In most cases a large proportion of the zooecia

have lost their original tenants^ while at the same time

the zoarium retains its vitality, and along the margin

fresh additions are continually being made to it by the

growth of new buds. Not uncommonly almost all the

cells covering the lower or older portions o£ a tuft of

Bugula or BiceUaria, for example, are thus emptied of

their polypides ; but towards the upper extremities of

the branches all are occupied by an active population,

and along the outer edge zooecia are to be seen in every

stage of development. The disappearance of the polypide,

however, is a comparatively unimportant incident in the

life of the colony ;
and ample provision exists for securing

new tenants for the deserted dwellings. The zooecium

which has lost its polypide is in turn filled by another, and

may possibly be the home of a succession of occupants.

If we examine a specimen of one o£ the erect plant-like

Polyzoa, we shall find, as I have stated, along the iipper

edge of the branches, zooecia in course of formation, and

exhibiting every degree of development; immediately

below these will be zooecia in which polypides are formed,

but immature
; below these again will extend a zone

inhabited by adult polypides in full vigour and activity ;

further down still we shall probably encounter dwellings

for the most part destitute of tenants. Of course these
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divisions are not invariable, nor are they separated by

any hard lines
;
but such is the general condition of the

colony. In most of the tenantless zooecia a dark, more or

less spherical body occurs, which exhibits a definite and

uniform appearance. It consists of a mass of brownish

granular substance enclosed in a membranous cyst, the

inner walls of which are covered with reddish-brown spots.

It is generally placed about the middle of the zooecium,

occupying, in fact, the same position as the lower portion

of the digestive sac of the polypide, and, like it, is firmly

attached to the funiculus and to the network of filaments

Avhich proceeds from if^. This is the well-known ''brown

body
"

of authors (Woodcut, fig. xxi.) . Two or even more

may occasionally occur in the same cell.

These bodies, which frequently give a dotted appear-

ance to the zoarium, are much too conspicuous to escape

the notice of observers ; and accordingly we find them

referred to by most writers on the Polyzoa from Ellis

downwards f. We are now in the region of controversy.

Around the " brown body
" have gathered conflicting ob-

servations and rival theories. Its origin and its end have

been alike in dispute. Many of the opinions that have

been held about it no longer claim our consideration ;

they have already been finally disposed of. I shall here

confine myself chiefly to two opposite views of the nature of

* See a paper by the author, entitled
" Contributions to the History of

the Polyzoa," Quart. Journ. Micr. Sc. xiii. (n. s.), p. 24.

t For a historical account of the various opinions entertained about them

see:—Smitt, "Bidrag till Eanuedomeu cm Hafs Bryozoernas Utveckling,"

Ups. Univ. Arsskrift, 1863; the paper by the author, just cited, pp. 17-23
;

and -Toliet, cyp.
cit. pp. 7-9. They have been regarded as the remains of the

dead polypides, as ova, as ovaria, as statoblasts, as a secretion from the endo-

cyst, as a store of nutriment for the young polypide, as a reproductive body
formed out of the stomach of the decaying polypide. We may well say,

with Joliet,
" Ces corps bruus out bien intrigue les observateurs

"
!
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this body
—that which regards it as the mere lifeless debris

of the defunct polypide^ and that which recognizes in it a

special structure, derived indeed, from the substance of

the histolyzed polypide, but endowed with a reproductive

function, and capable of originating a successor to it in

the occupancy of the cell.

The latter opinion has been maintained by the able

Scandinavian zoologist, Prof. F. A. Smitt, whose researches

have added so largely to our knowledge of the Polyzoa ;

and he has supported it by a cousiderdble body of careful

observation. My own studies had led me to adopt his

view; and on various occasions I have recorded the grounds
on which my conclusions were based. The opposite

opinion has had able exponents in Nitsehe and Joliet.

They find in the " brown body
"

nothing but the remains

of the decayed polypide, a mass of inert material wait-

ing to be ejected from the cell. Another interpretation

has been adopted by Repiachoff*. To him the " brown

body'' is not concerned directly in the production of a

new polypide, but at a certain stage it is enveloped by
the forming bud in its substance, and serves as pabulum
for it during its further development.

It is quite impossible for me to reproduce in detail the

observations which have been adduced in support of the

conflicting views. I must refer the student to the works

in which they are recorded. The theory of Smitt has

been subjected to an elaborate examination by JoHet, in

the course of which he has criticised at length and with

much acumen my own contributions to the discussion. My
object will be to point out how far and in what way the

* "Ziir Naturgescbichte der chilostomen Bryozoen," Zeitsch. f. wissensch
Zool. vol. xsvi. (187fi).
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evidence relied upon by Prof. Smitt and myself is affected

by this criticism and by later observations^ and what the

present state of the question seems to be. This course

will clearly be the most valuable to the student, as it will

indicate to him the directions in which further research

may be profitably conducted. And as, of course, the only

object to be aimed at in such work is the discovery of the

actual fact, I shall endeavour to approach the subject

without any controversial animus.

i. As to the origin of the " brown body,'^ if we except

Claparede, who regarded it as a secretion from the en-

docyst^, observers are generally agreed that it is derived

from the substance of the polypide. As the latter, after

a longer or shorter term of existence, gradually fades

away, it gives origin to a "brown body," which remains

attached to the funicular cord, and more or less enveloped

by the plexus of threads arising from the latter. Joliet

would call it the mere wreck of the polypide ;
Smitt has

named it the "germ-capsule" {groddkapsel) implying that

it has in it the possibilities of new life. In my papers on

the subject, I have held that the "brown body" is formed

out of the lower portion of the digestive sac, which in

some species (e. g. Bicelluria ciliata) has the apparancee

of being separated by a constriction from the rest of the

stomach, and constitutes, as it were, a separate chamber

of somewhat globular shape (Woodcut, fig. x.). This

peculiarity of structure I have connected with the forma-

tion of the germ-capsule ;
but I am now satisfied that this

* "
BeitrJige zur Anatoiuie ii. Eutwicklungsgeschichte der Seebryozoen,"

Zeitsch. f. wissensch. Zool. December 1870, p. 147. Clai^ai-ede's view must

be coasidered a simple corollary from bis extraordinary tbeory of the

'•

retrogressive metamorphosis
"

of the polypide, rather than thci-esult of any

close and careful observation.
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is an error. This csecal appendage (see page xxv) is a

permanent feature of the alimentary canal in the species

Fig. xxi.

\UM--:^^-J^

Cell o/Hypophorella, with " Brown Body."

B. Brown body. pi. Plexus. FC. Fusiform cells, w. Wall of zooecium.

in which it occurs, and has no special relation to the

development of the " brown hodj." I now agree Avith

Joliet in regarding it as due to a thickening of the outer

wall of the stomachy and not, as I once supposed, to a real

constriction of the part, indicating a gradual separation

of the lowest portion of the caecum from the rest of

the digestive canal. The question remains, whether the

*^brown body^^ is formed out of the whole of the polypide

or merely out of the digestive sac. Joliet regards it as the

debris of the whole structure; and his observations and

figures seem very conclusive so far as the species which he

examined are concerned. Smitt, if I understand him

rightly, holds that it originates from the stomach of the

polypide; and such was certainly my own imj)ression.
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Ehlers records an observation wliicli would seem to show

thatj in Alcyonidium at least, the tentacles are separated

from the alimentary canal during the progress of the

histolysis'^.

In any case the "brown body
"

is derived from the poly-

pide, mid is the result of its decline.

ii. As to its nature and destination, is it capable of

giving origin to a new polypide ? The simple ground on

which Prof. Smitt and myself have taken the affirmative

side is direct observation. In numerous cases the Swe-

dish zoologist has traced the formation of a

bud on the '' brown body/" and, as it seemed 'S- ^^' •

to him, out of its very substance f. My own

observations have been to the same effect.

Repeatedly I have seen gemmation taking

place in the closest proximity to the surface

of the " brown body ;" and the bud, as I was fully per-

suaded at the time, was continuous with it and a growth

out of it. One thing, at least, we may claim to have

established and brought prominently into view, the fact

that there is so commonly the closest association between

the polypide-bud and the '' brown body
"

in the cell of

the Polyzoon.

Another point my observations seemed to me to have

established—that the polypides developed from the (so-

called) germ-capsule differ in appearance during their

early stages from those which are found in the young

marginal cells of the colony, and from other buds which

occur in the adult zooecia. The latter are destitute

*
"HypopTwrella expansa, ein Beitvag," &c., Abhaudl. konigl. Gesellsch.

d. Wissensch. zii Gottingen, vol. xxi. (1876)p. 122.

t Op. cit. pp. 23-29, pi. V. figs. 5, 17-19. See Woodcut, fig. xxii.
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of the reddish-brown colour imparted to the stomach-

Avall at a Later period by the biliary glands^ whilst the

Fitr. xxiii. Fig. xxiv. Fig. XXV.

dd.A

M-

B. Brown body. bd. Bud. ov. Ovary. /. Funiculus. xmI. Polypide

supposed to be developed from the brown body *.

former, being (according to my view) a growth out of the

brown body, possess it from the first.

Unfortunately I have been unable to repeat ray ob-

servations to any extent with the help of the new lights

which later researches have cast on the subject; much

less have I had the opportunity of doing so under the

favourable conditions supplied by the modern Zoological

Station t- I shall confine myself now to stating very briefly"

how these observations are aflPected, in my judgment, by

* These three figures represent the supiDoscd budding of the polypido

from the brown body, and are copied from my paper on the "
germ-cap-

sule," lov. cit.

t Prof. Smitt has not made any addition to his early observations on

this i^oint ;
but in a letter recently received from him he says (after e,\-

plaiuing that he had not entered into the latest researches),
"

Still I retain

my standing-point, because it seems to me impossible to interjiret the ob-

servations in another way. I have followed the formation of the germ-

capsules out of the histolyzed digestive canal. I have prepared them out

of their connexion with the funicular plexus ;
and after thus making loose

tlie germ-capsules, I have seen the bud of the new digestive canal either

inclosed in them or protruding out of thcni."
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facts which have beeu brought to light since they were

made.

Two points bear directly upon them :
—i. Repiachoff's

very curious observation, that the " brown body
"

is

actually taken into the substance of the young bud,

supplemented by Joliet's, that it afterwards passes entire

into the intestine and is ejected through the anus, or is

dissolved in the stomach and the remains disposed of in

the same way*; and ii. Joliet^s interpretation of the funi-

cular tissue (which, it must be remembered, more or less

involves the " hroivn bodij'^), and its relation to the de-

velopment of the polypide (see page 1).

To take the latter first. Joliet holds that the buds

Fig. xxvi.

juo/

Polypide developed on the surface of a Brown Body.

B. Brown body. pol. Polypide.

which Smitt and myself supposed to be formed out o£ the

" brown body
"

are really developed out of the funicular

plexus which overlies it, and which escaped our notice.

*
Op. cit. pp. 21-24.
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A delicate layer of protoplasm derived from this plexus

surrounds the "brown hody""^; and^ indeed (according

to Joliet)^ the envelope which immediately incloses its

granular contents is formed at the expense of this layer.

It is from this protoplasmic covering, and not from the

substance of the " brown body
"

itself, that the bud

really originates ;
the case therefore enters into the usual

order of development. In support of this view, Joliet

asserts that the bud is always separated from the " brown

body
"

itself by the membranous envelope, and is not

in connexion with its substance ("Woodcut, fig. xx\i.) ;

but he adds,
"

II n'est certaintment pas toujours facile

de decider- si c'est aux depens du corps brun lui-meme ou

aux depens de cette couclie protoxAasmique que se forme

cette
'
saillie de matiere granuleuse

'

qui est Vorigine du

bourgeon." It certainly must be very difficult to decide

the poiut; and in the absence of any suspicion that

a tissue adequate to the formation of the polypide was

present in the neighbourhood, an observer would almost

inevitably refer the bud to the so-called germ-capsule as

its source. Joliet's researches, showing that the endosarc,

by which the brown body is more or less surrounded, is

such a tissue, materially alter the case, and prove that

the appearances upon which I relied may possibly be

susceptible of a different explanation. At the same time,

I must add that the bud in the cases referred to always

seemed to me, after careful examination, to be directly-

continuous with the " brown body," an uninterrupted

growth out of it, as represented in my figures.

Secondly, what is the relation of Eepiachoff's observa-

* Ehlers had previously described the "brown body" in H(/i)opJwreUa as

enveloped by a pnifoplasniic substance, op. cif. p. 1111
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tion to tlie theory of the germ-capsule ? At a certain stage

the bud, whether developed at a greater or less distance

from the " brown body/^ approaches it,

Fig. xxvii.

extends its substance over it, and finally

lodges it in its stomach, the walls of / %^

which completely close around it (Wood- ( wl5^>^

cut, fig. xxvii.). Thus engulfed it serves \\ ._^ ^^/

(he conjectures) as a store of nutriment for
/^^^j^'-. -j-^

the growing structure. l^^Hf
Joliet, on the other hand, has witnessed ^

,\ c • vol. Polvpidem one species the same process ot mges- ,,
-.y

s :
^.^

tion ;
but the " brown body

" was subse- mach. B. Brown

quently driven through the intestine and
^-^^ j^^^^^.

expelled unaltered through the anus. In

another species it was enveloped by the bud, and dissolved

in its stomach ;
the coloured granules composing it were

retained for a short time only, and then rejected'^. These

observations are precise, and leave no doubt as to the facts.

Ill the cases to which they refer, the relation between the

" brown body
" and the bud is, of course, totally different

from that which is assumed in the theory of Smitt. The

young polypide, instead of originating from the former,

becomes the channel through which it is removed, as a

useless encumbrance, from the cell. Again, in other

cases the " brown body
"

has a different destiny : in these

it seems to be (sometimes at least) separated from the

funiculus and cast to one side of the cell, as so much

lumber. These facts, unsuspected when my observations

were made, seem to me, I confess, to have a most im-

portant bearing on the point at issue, and to call for a

careful reconsideration of the whole question.
*

111 such a case it is by no means improbable that the " browu body
"'

paj'S toll oi' nutritious matter to the polypide as it passes outward.
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Joliet imagines that the deeply coloured buds^ which I

supposed to originate from the germ-capsule, were really

buds tinted by the granules of a '' brown body
" which

had been thus dissolved in their interior. But this

explanation seems to me inadequate, as the appearance

referred to was presented by buds which had reached a

stage of development in which all traces of the substance

of the brown body must have vanished from the stomach.

I will add a few further considerations that have been

urged or may be urged against the theory of Smitt. i. If

a branch of the polyzoon is treated with potash, all its

soft portions (the polypides, the endocyst, the endosarc)

are destroyed, but the " brown bodies
"

survive and are

commonly intact (Joliet). ii. The remains of the food

(Diatomacese, Foraminifera, &c.) and the hard portions of

the giz/ard (in the species possessed of this organ) are

sometimes recognizable in the " brown body
"

(Nitsche) .

iii. A very large number of brown bodies arc often pre-

sent in the colony, which undergo little or no change, and

perish with the cell itself. These are usually found in

the older regions of the zoarium, which are destitute of

polypides ; they show no signs of reproductive power,

iv. Admittedly a very large number of the buds, by means

of which the polypide is renewed, are formed at a greater

or less distance from the
" broivn body^- These buds

have generally been regarded as the product of the endo-

* I may here record an observation made on a specimen oiBuguIa calathus

which I had dredged in full life and vigour. After keeping it for two or three

days the polypides over the lower two thirds (about) of a branch had perished,

and towards the base of each cell was a roundish dai-k reddish-brown body.

A httle in advance of it in almost every zooecium was a polypide-bud, arising

(as it then seemed to me) from the endocyst -floor of the cell, consisting of

the crown of tentacles and a small sac suspended from it. Sometimes the

" brown body
" was almost close to the bud, sometimes a Httle way from it

;

but in all cases a separation between the two was liere evident enough.
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cyst ; but, according to Joliet^s views, they originate in

the eudosarc—that is, in the very tissue "which supports

and invests the brown body.

The folloAving points may be taken as established :
—

i. The brown body is universally derived from the substance

of the histolyzed polypide. ii. It is always attached (when

occupying its original position) to the funiculus, and more

or less invested by the funicular plexus. iii. Buds for

the production of a new polypide are very commonly de-

veloped in the closest proximity to it and on its surface.

iv. They also originate in various positions, and at greater

or less distances from the brown body. v. In some spe-

cies the latter is enveloped by the neighbouring bud, and

passes into the digestive canal, being ultimately expelled

through the intestine, either entire or after having under-

gone dissolution in the stomach*. vi. There may be

several brown bodies in a cell
;
and in some cases they

lie loose in the perivisceral cavity near the bottom of it

(Farre) .

On the whole, and especially taking into consideration

the later observations to which I have more particularly

referred, I must admit that the evidence at present tallies

better Avith the residuary theory of Nitsche and Joliet than

with the reproductive theory of Smitt. At the same time

I must also hold that no satisfactory explanation has yet

been oflPered by our critics of the very precise observations

of Smitt and of my own. There seem, therefore, to be

grounds {pro tanto) for desiring some further investigation

of the subject.

* I must allow that it is improbable a priori that the same body would

be in some cases an important reproductive factor in the colony, and in

others would be ejected as mere rubbish by means of a special arrangement.
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Modifications of the Zocecial type.

The Avicularium and Vibraculmn.

The structural type of which the zooecium is the most

familiar representative, exhibits a number of modifica-

tions amongst the marine Polyzoa; of these the most

remarkable are the avicularium and the vibraculum.

These curious appendages are confined to a single sub-

order, the Ckeilostomata, within the limits of which they

occur in great abundance and variety. The vibraculum

(probably a derivative from the avicularium) is rarely

met with as compared with the latter, which is present in

a large proportion of the Cheilostomatous genera*.

The avicularium is best known in its most highly

specialized form as it occurs in the genera Bugula and

Fig. xxviii.

h. Beak. md. Mandible. C. Chamber, f. Peduncle, om. Occlusor

muscles. dm. Divaricator muscles.

* Out of forty-five British genera of Ckeilostomata, avicularia occur in

thirty-one, vibracula only in four. In two genera both the appendages
are present together.
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Bicellaria. This is the true "bird^s head/' an articulated

appendage attached to the zooecium, with a formidable

hooked beak and a mandible worked by powerful muscles,

perpetually snapping its jaws with monotonous energy, and

swaying to and fro with vigorous swing on its jointed

base—grotesque both in form and movement.

But in a large proportion of cases the appendage ex-

hibits a much simpler structure, and is totally destitute

of the peculiar shape which has suggested its name. It

is necessary to study its morphology in extenso to obtain

a clue to its history; the articulated "bird''s head'' bears

no trace of resemblance to the associated structures,

which are yet undoubtedly of its kin
;

it has assumed an

alien form, and has parted with all the familiar features

of its tribe
;

its aspect and its habits are those of a

foreigner ; and as we watch it, even with its genealogy in

our hands, we cease to wonder that it remained so long a

mystery and a puzzle to the zoologist. When we come

to consider the avicularium, not merely in its more com-

plex and highly organized condition, but in its totality, as

it is represented in a long series of gradational forms, we

are left in no doubt as to its structural affinities. We
can trace the course of its development from the first

rudimentary stages, which are hardly distinguishable from

the ordinary zooecium, through a multitude of phases, up

to the highly elaborated prehensile appendage in which

no family likeness survives. And probably the best way
of presenting its history will be to begin with the lowest

forms in which it occurs, and to follow it through its chief

modifications up to the highest.

It will be desirable, however, first to indicate the essen-

tial elements of its structure
;
and in doing so, it will be

/
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necessary to avoid the descriptive terms wliicli might

naturally be suggested by the organization and apparent

function of the true "bird^s liead/^ The latter would

seem to be a grasping organ ; but in a large proportion

of the lower forms there is nothing that can properly be

called a "
beak/^ whilst the equivalent of the mandible

is utterly inefficient for prehensile purposes.

Every avicularium consists of a chamber^ of variable

size and shape, in which is lodged an apparatus of muscles,

of a movable horny appendage which is worked back-

Avards and forwards by the muscles, and of a fixed frame

opj)Osed to it surrounding an aperture, upon which it falls

when closed. In many cases, if not in all, the chamber

also contains a cellular body, which is in all probability

the homologue of a polypide.

These elements may compose a structure very closely

resembling the ordinary zooecium
; or they may be so

modified as to constitute an articulated and prehensile

appendage, armed with curved beak and powerful jaws,

and provided with a delicate tactile organ such as we find

in the genus Bugida. In all cases the avicularium is to be

regarded morphologically as a metamorphosed zooecium"^,

though in its more complex forms there is little to betray

its lineage.

Amongst our British Polyzoa we find this zooidal form

* In the zooecium of the Cheilostomata the following parts may be dis-

tinguished, which should be borne in mind in studying the history of the

avicularium :
—

(i.) the chamber, in which the polypide is lodged (Wood-
cut, fig. XXX. c) ; (ii.) a movable corneous plate (the opcrcidiimi) which closes

the entrance to it (fig. xxs. 6) ; (iii.) two sets of muscles, by which this valve

is opened and shut
; (iv.) the aperture, an opening covered by membrane,

which in many species occupies a considerable portion of the front surface

of the cell (fig. xxx. «). In other cases this is wanting, and is rej)laced by
a solid calcareous wall. The mandible of the avicularium, under all its

modifications, is the homologue of the operculum.
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in its most rudimentary condition in such genera as Flustra

and Cellaria. Here it is not a specialized structure at-

tached to the zooecia
;

it occupies the place of one of them

in the colony. It consists of a dwarfed cell^ on the upper

surface of which is placed the usual oral valve, but which

is destitute of a polypide ;
at the same time the valve is

frequently of unusual and disproportionate size^ and oc-

cupies a large part of the area of the cell. Except in

size, however, it has undergone but little change, though

a certain variability of form already indicates its plasticity.

In one species {Cellaria sinuosa) it assumes a triangular

Fig. xxix.

a

Vrimary Avicularia.

a. Cellaria sinuosa. b. C. fistidosa. e. Membranipora cornigera.

d. M. arctica.

shape ;
in the common C. fistidosa it is almost undistin-

guishable from the ordinary operculum. The degree in

which the avicularian chamber (or cell) is reduced in size

varies greatly amongst these primitive and rudimentary

forms. In Cellaria Johnsoni it is a miniature copy of

the normal zooecium (see Plate XIII. figs. 11, 12), almost

its only peculiarity being the elevation and somewhat in-

creased size of the operculum. In other cases the atrophy

of the cell is carried to a great extent, and the operculum

occupies almost the whole of the area.

/2
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As specialization proceeds, the chamber is minimized,

and the adaptive modification of the valve becomes more

and more varied and elaborate. In the mandible of the

" bird's-head
'•*

appendages it reaches its climax, whilst

in this form the zooecium itself has lost every trace of its

original character and function, and merely lodges the

machinery by which the curious prehensile instrument is

worked.

Nowhere, perhaps, is the relation of the avicularium to

the normal zooecium more clearly traceable than in a

Fig. XXX.

Membranipora longicornis, n, sp.

c. CKamber, in which the polypide is lodged, a. Aperture, o. Operculum
or oral valve, o'. Modified operculum.

foreign species of Membranipora (as yet, I believe, unde-

scribed *), in which a very striking modification of the

* I propose to name it M. hngicornis, from the remarkable serrated spines
with which it is furnished.
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operculum is combined with the slightest change in the

character of the cell itself (Woodcut^ fig. xxx.). In this

species a number of zooecia are scattered over the colony^

which^ whilst retaining in great measure the usual form,

are distinguished by a remarkable elongation of the oral

valve. This structure, which is normally semicircular

in shape, is here much produced and somewhat elevated

above, and stands out conspicuously on the surface of the

zoarium. It is fully four times the size of the ordinary

operculum, and of course increases very considerably the

length of the whole zooecium, which in other respects de-

parts very slightly from the normal condition. The aper-

ture is somewhat reduced, and the spines are aborted ;
but

in general appearance these abnormal cells very closely re-

semble the other members of the colony. The polypide

in such cases is probably suppressed. We have here, it

would seem, one of the earliest and simplest departures

from the normal type of the zooecium in the direction of

the avicularium. In Flustra the change is much more

marked, as the cell is merely rudimentary, and the

movable operculum constitutes the essential feature.

These slightly specialized forms, which fill the place of

a zooecium in the colony, may be distinguished as the

primary avicularia. They occur under various modifica-

tions : in Schizotheca fissa the avicularium has an area of

the same size and form as that of the zooecia, the beak

and mandible occupying much the same position as the

oral opening (see Plate XLI. fig. 3) . Nowhere is its mor-

phological significance more apparent. A striking case

of the same kind is presented by Cellaria tenuirostris,

Smitt (Woodcut, fig. xxxii.). In Schizoporella venusta, on

the other hand, the area (which replaces a cell) is reduced
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to a very diminutive size^ and has a minute rounded

mandible (Plate XXX. figs. 6 a, 7) *.

The next marked stage in the developmental series is

charaeterized by the contraction of the area combined with

the assumption of a more or less peduncular character by

the hollow portion of the structure. The external re-

semblance to the ordinary zocEcia has disappeared ;
the

cell is commonly represented by a subconical elevation,

on the summit o£ which are placed the beak and man-

dible. At the same time the avicularium is now, for the

most part, a secondary growth, and is developed, not on

the original plane of the colony, but on the zooecia them-

selves. There has been a large reduction in the size of

the chamber, no longer required for the accommodation

of the polypide, and a growing specialization of the man-

dible and its adjuncts. To a great extent the avicula-

rium has lost its apparent status as a distinct zooid in the

colony, and become an appendage of the zocecium. The

bosses or mounds, so often forming part of it and sup-

porting the mandibular apparatus, are to be regarded as

the homologue of the chamber in the normal zocecium.

Such forms as I have now described, and others allied to

them, may be classed as secondary or transitional avicu-

laria. We must not suppose, however, that they con-

stitute a clearly defined section ; they are connected at

all points by intermediate forms with the primary group.

Nor are these divisions coincident with any particular

genera or families
;
the various modifications of the avi-

cularium are distributed sporadically over the whole Sub-

* In this species the avicularia alternate with the ordinary cells

throughout the colony. In the specimen represented in Plate XXX.

fig. 7 there is a group of variously modified cells which strikingly illus-

trates the relationship between the primary avicularium and the zocecium.
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order, with the exception of the highest, which occur

only within very narrow and definite limits.

The raised or pedunculate character commonly assumed

by the hollow portion of the avicularium in this division

Fig. xxxi.
Fig. xxxii.

a

a, b, c. Fixed pedunculate avicularia.

d. Mamillated avicularium.

Cellaria tenuirostris.

av. Ayicularian cell.

becomes very pronounced in certain cases. The beak and

mandible are elevated on a distinct stem, and (we may

suppose) obtain in this way peculiar advantages for the

discharge of their function, whatever it may be. In such

forms (Woodcut, fig. xxxi., a, b) we recognize an advance

towards the peduncle of the true " bird^s head.^^ A
nearer approach to it is met with in the remarkable

pedunculate avicularia which occur in one or two species

of Membranijjora* (Woodcut, fig. xxxi., c). The want of

*
Memhranipora spinifera, Johnston (see Plate XIX. fig. 1, a, b, c) and

M. cyriibiformis, Hincks.



Ixxii INTRODUCTION.

Fig. xxxiii.

Fig. xxxiv.

Avicularium 0/ Scrupocellaria scruposa.

w. Wall of zooecium. c. Chamber of avicularium. m. Muscles.

p. Peduncular portion, b. Beak. ind. Mandible.

mobility is perhaps the most essential distinction between

this form and the avicularium of Bugula ;
the beak and

mandible are less highly organized

than in the latter ;
but the general

character is the same in both, and

very slight changes would suffice to

convert the one into the other.

In Scrupocellaria the avicularium

is attached to the side of the zocecium

by its entire length ;
but it is truly

pedunculate (Woodcut, fig. xxxiii.), and

if attached only by the base, would

bear a close general resemblance to

the Bugulan form. The mandible

is curved in towards the extremity,

and the beak is somewhat hooked ; so

that the appendage has considerable

prehensile power. The chamber is

not more than sufficient for the lodg-
Pedunculate avicularium

of
ment of the muscular fascicles. Bicellaria tuba.
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A still nearer approach to the higher avicularium occurs

in the remarkable form described by Smitt under the name

Fig. xxXT. Fig. xxxvi.

Memhranifora princeps. Diachoris Magellanica.

oi Membranipora minax (Woodcut, fig. xxxv.)"^. Here

we have the perfect form of the " bird's head "
(a curious

Fig. XXXV ii. Fig. xxxviii.

Avicularium of Notamia.

to. Tactile organ. a. Aperture.
c. Chamber, s. Stem.

Cell of Notamia, with

avicularium.

anticipation of the organ as it exists in Bugula Murray-

ana) : but there is no basaljoint, and the whole structure

is calcareous. A connexion is very clearly established

* This is certainly distinct from M. minax, Busk
;
and I should propose

for it the name of M. princeps. Compare the fixed avicularium of this

species with the movable bird's head of Diachoris Magellanica (Woodcut,

fig. xxxyi.).
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between the simply mamillated avicularium and the arti-

culated through such forms as we have in the true Mem-

hrampora minax (Woodcut^ fig. xxxi., a), in Scrupocellaria

ferox (Woodcutj fig. xxxi.^ b), and the present species.

In Notamia we have probably the fixed form which

comeSj on the whole, nearest to the movable " bird^s

head," and constitutes the most direct link between

the two classes of avicularium (Woodcut, fig. xxxvii.).

Here the hollow portion (or chamber) is borne on a

slender stem of considerable length, from which it is

separated by a partition ;
it expands from the base up-

wards ; and on the upper surface is placed the curved beak

(''like that of a cuttle-fish'^), occupying about two thirds

of its length, at the base of which the mandible takes its

origin. The latter is much curved, and terminates above

in a sharp point. The upper edge of the chamber below

the mandible surrounds a semicircular space, closed in

by a membrane, which probably represents the aper-

ture of the normal zooecium. Two new features (both of

them present in the "
bird's head ") make their appear-

ance in this form. The beak and the portion of the wall

of the chamber from which it rises are of horny material;

in the lower forms they are calcareous. Between the

mandible and beak, when the former is elevated, a tuft

of minute setse placed on a slight rising is visible, which

constitutes a tactile organ, and conveys the external

stimuli which bring the muscles into play. It is possible

that this structure may exist in species in which it has not

yet been observed ; but so far, I believe, it has only been

noticed amongst the higher forms (which I shall call

the articulated aviculariu) and in Notamia *. It may, I

=" In all bill its fixed condition Nutamia agrees with the articulated group.
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thiuk^ be concluded that it is the concomitant of the

more highly specialized form.

I may add that the avicularia in Notamia have very

much the shape and general appearance of zooecia reduced

in size, and are placed^ like the latter, in opposite pairs.

We pass now to the articulated forms, in which the

zooecial type is completely masked, its elements being so

modified as to constitute an elaborate prehensile appen-

dage, charged with a special service in the interests of the

colony (Woodcut, fig. xxviii.).

In the articulated avicularium the '' bird^s head "
is suj)-

ported on a short peduncle with a basal joint, on which it

sways to and fro. The head is composed of two portions,

—a lower, which is more or less rounded above, and forms

the chamber for the muscles
(
= the cavity of the zooecium) ,

and an upper or anterior, which consists of a movable

mandible and a curved beak opposed to it. This anterior

portion is formed of horny material, whilst the chamber

itself is calcareous. The walls of the projecting upper

Fig. xxxix.

Eudimentary Polypide in Avicularium.

c. Cellular body. sc. Setiferous cup. s. Setce. rn. Membrane closing
orifice.

jaw, which terminates in the hooked beak, inclose an aper-

tui'C, over which stretches a delicate membrane, pierced

by a small circular orifice. This aperture represents the
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mouth of the zooecium^ the mandible taking the place of

the operculum. Within the chamber occurs a small cir-

cular body, composed of distinct cells, which is connected

(in Bugiila flabellata*) with a cup-shaped organ, opening

out through the membrane of the aperture. From the

bottom of the cup rise a number of setai, which project

beyond the opening and constitute the tactile organ

before referred to f. The cellular body (Woodcut, fig.

xxxix,, c), in connexion with the setiferous cup, has been

regarded as a nervous ganglion (Busk, Smitt) ; the two

together constitute, according to Nitsche, the homologue
of the polypide, which is here reduced, in conformity with

the altered significance of the whole structure, into a

mere organ of touch. There can be little doubt, I think,

that the latter is the true vicAv
;

at the same time it must

be regarded as probable that the rudimentary polypide

is furnished with its nerve-centre, by which the powerful

muscular apparatus J and the sensitive organ may be

supplied. Whether the cellular body constitutes the

ganglion, we are not at present in a position to decide.

The articulated avicularia are always attached to the wall

of the cell, and usually at a short distance from the ori-

fice
; they are confined (apparently) to a comparatively

small number of genera.

Some further evidence of the morphological nature of

these curious appendages may be briefly noticed,
(i.)

In

*
According to Nitsche,

" Ueb. die Morphologie der Bryozoen," Zeitsch.

f. wissensch. Zool. xxi. 4 Heft, p. 111.

t According to Busk this organ is protruded by tbe mere throwing back

of the mandible. When the avicularium is opened, it stands out promi-

nently on the upper surface.

I Tlie muscles are disposed in two sets—one for the opening and the

other for the closure of the mandible
; they are composed of transversely

striated fibres.
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Fig. xl.

some cases I have met with ovicells developed over the

upper extremity of the aviculariau

beak and mandible, clearly indicating

their morphological relation to the

orifice of the zocecium. On more than

one occasion this liisus has occurred

to me in Schlzoiheca fissa (Woodcut,

fig. xl.)*.

(ii.) The resemblances in minute

detail between the avicularian cell and

the ordinary zocecium of the species

to which it belongs, which are not

unfrequently met with, have a like

significance. Thus, to take a single

illustration, in one species a minute

sinus occurs on the lower margin of the

avicularian mouth, corresponding with

a similar sinus in the orifice of the

zocecium. instances of the same kind might be multiplied.

The function of the avicularia is difiicult to determine
;

nor, indeed, can the same function be assigned to all of

them. The primary forms are many of them quite unfit

for prehensile work. The lid-like mandible, with plain

rounded margin, has no power of grasping, and could not

detain for a second the active worms which are some-

times captured by the articulated kinds. Their service

for the colony must lie in some other direction. Even

the fixed, transitional forms, in which the beak and curved

mandible are present, must be inefficient for this work

from their want of mobility, whilst in many of them the

parts concerned in the act of prehension are but slightly

* Another case is recorded on p. 240.

Avicularian eel

ov. OTicell.
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developed. The articulated avicularia, however, are un-

doubtedly grasping organs'^; and tlie presence of the tac-

tile tuft between the jaws must be taken to indicate that

capture in some form or other is their function. They

have been seen to arrest minute worms, and hold them

for a considerable time with a tenacious grip, as if with

some ulterior object ; but Avhat the object may be it is

difficult to decide. Dr. Johnston suggested that they

may assist in providing supplies of food, seizing
'' circum-

fluent animalcules,^^ and retaining them until,
" enfeebled

or killed by the grasp,^^ the ciliary currents may bear them

to the mouth. But the avicularium is not fitted to cap-

ture the extremely minute organisms on which the poly-

pides feed ; and even could they be captured and rendered

helpless, there would he many chances, placed as the ap-

pendages usually are, against their coming within the

attraction of the ciliary vortex. The worms, which seem

to be the commonest victims, could only be utilized as

food by being retained until, decomposition having set in,

the particles of decayed matter might diffuse themselves

through the surrounding water, and find their way, in

greater or less degree, to the stomachs of the polypides.

But the supplies of nutriment in the water of the ocean

must be ample and unfailing, and no better provision for

appropriating them than the ciliary whirlpool can well be

imagined. Unless we can suppose that a peculiar diet is

necessary for tbe species furnished with the prehensile

appendage, it is hardly probable that the ordinary ar-

rangements would have to be supplemented by the service

of such uncertain purveyors. And should they be feeders

* " When touched with a needle the beak generally seized the point so

firmly that the wlio'e branch might be shaken."—Darwin.
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on dead organisms only (as has been suggested), they

would certainly lead a precarious existence if dependent

on the chance supplies of the avicularian counuissariat.

The appendages, it must be remembered, have no freedom

of movement ; they do not go in quest of prey ; they

merely oscillate without variation to and fro, snapping

their jaws at haphazard, or when roused by some irrita-

tion o£ the tactile setae. Their captures must be fitful

and uncertain ;
and if the food requires long keeping to be

fit for use (and under the conditions this seems to be a

necessary supposition), the colony must be in chronic

danger of a famine. If living animals be the required

diet, then the cilia are adequate to the supply of them,

and the avicularia are not.

On the whole (though the question is certainly involved

in much obscurity), I am inclined to regard the avicularia

as charged with a defensive rather than an alimentary

function. They may either arrest or scare away unwel-

come visitors. Their vigorous movements and the snap-

ping of their formidable jaws may have a wholesome de-

terrent effect on loafing Annelids and other vagrants,

whilst the occasional capture of one of them may help

still further to protect the colony from dangerous intru-

sion. On this view of them, they have a function ana-

logous to that of the other appendage with which the

Cheilostomata are furnished.

The Vibraculum, though morphologically related to the

zooeciura, like the avicularium, is more immediately con-

nected with the latter ; and we find a line of transition

forms linking the two together. It consists, in its more

perfect condition (Woodcut, fig. xli.), of a chamber, in

which the muscles are lodged, and a movable bristle, sus-
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pended in a kind of cleft at its upper extremity, in which

it works backwards and forwards. The seta (or bristle)

Fig. xli.

-P

Vibraculum of ScruiDocellaria scruposa.

VC. Vibracular chamber, m. Muscles, pp. Pointed extremities of the

chamber, between which the seta is suspended. S. Seta.

is broad at the base, and above it slender, and often of

considerable length. In some cases it attains an enor-

mous development, and forms either a whip-like appen-

dage or an organ of such a size and strength as to be

available for locomotive purposes. On the lower part of

the wall of the chamber there is always a small opening,

marking the point from which a long tubular appendage

(or radical fibre) oi'iginates (Plate VI. fig. 8, and Plate

VII. fig. 2).

The vibraculum, as already mentioned, is of compara-
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tively rare occurrence. In its most highly specialized

forms^ it is placed on the dorsal surface of the zooecium,

and the movable seta (which when at rest is laid hack

upon the chamber) is swung round at intervals to the

front of the cell, sweeping sloAvly over the surface as if

to remove all noxious matter, and then returns to its ori-

ginal position. This movement goes on uninterruptedly

during the life-time of the colony ; and there can be no

doubt that its object is to clear away dangerous intruders

or accumulations of refuse from the neighbourhood of the

orifice.

We have no difficulty in recognizing the equivalent of

the avicularian mandible and the operculum of the cell in

the seta. The mouth is here modified in the same sense

as the rest of the structure : the raised " beak ''
is absent,

being no longer useful; but the margin is carried out

above into two prominent points, just within which the

bristle is articulated, clear of all hindrances, and so as to

possess the utmost freedom of movement ("Woodcut, fig.

xli. j9^).

The homology of the parts becomes more evident when

we study the transitional forms. We meet with a develop-

mental stage (corresponding to the 'primary avicularium) ,

in which the vibraculum is developed on the original

plane of the colony, and occupies the position of an ordi-

nary cell; in some species the vibracular cells alternate

regularly with the zooecia. In such cases the movements

of the seta are of necessity much restricted, and the ap-

pendage is rather a servant of the colony than of the in-

dividual polypide (Plate XXI. fig, 7) .

The direct links between the vibraculum and avicula-

rium are found in those forms of the latter in which the

9
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mandible is prolonged and attenuated, whilst the beak is

almost rudimentary. Indeed it is difficult to draw the

line between them, unless we regard the total absence

of a distinct beak as the essential characteristic of the

vibraculum. We have a case of the slight extension and

attenuation of the mandible in Schizoporella spinifera

(Plate XXXV. fig. 7) ;
in Membranipora ciliata the change

is occasionally carried still further; but there is great

variability, and the mandible is now of the ordinary form,

and now prolonged into a vibracular process (Plate

XXVIII. fig. 8). In Schizoporella vulgaris the man-

dible is metamorphosed into a seta, but the beak survives,

and the movement is probably nothing more than the

rising and falling, as of a lid. In Mastigojihora Hynd-
manni (Plate XXXVII. fig. 5) the mouth is so modified

as to give much more play to the seta, which is thrown

backwards and forwards Avith perfect freedom, and has

much the appearance of a lash. In this species the

vibraculum is borne on a distinct cell, resembling the

zooecium (on which it is developed) except in size. In

yet another case the vibracular cells are still further

reduced, and one is placed on each side of the orifice of

the zooecium (Plate XXXVII. fig. I). When we come

to the higher forms we meet with cases in which the seta

resumes the dimensions of the mandible, and loses its

free and vigorous swing (Plate VI. fig. 8).

The most elaborate form of this appendage is found in the

genus Caberea. There the chamber is large, and traversed

on the upperside by a channel or groove, in which the seta

lies when at rest*. The latter is of great length, and ser-

* This groove must be regarded as a inodiflcation of the aperture, i. e. of
that portion of the front wall of the cell which, in Caberea and many other

forms, is filled in bv membrane.
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rated or toothed aloug the edge. In this genus the entire

dorsal surface of the branch is covered by the vibracula,

and the movements of the setae are synchronous ; they act

together with perfect regularity
—the whole company on

a branch smnging to and fro at the same moment, and

as if under a common impulse (see page 58). We can

hardly doubt that there must be some intercommunica-

tion between the nerve-centres of the individual vibracula,

on which these combined movements depend ; but so far

the synchronism has attracted very little attention*, and

we have no observations that throw any further light

upon it.

The setse attain their highest development in the family

of the Selenariida ,
Busk : here they are of enormous size

and of great strength, and assume, in some species at

least, a locomotive function, acting probably as oars,

and propelling the colony, which is free in the adult

state. In the history of these appendages we have a

curious illustration of the variety of function that may
connect itself with the same morphological element f.

* It was first observed by Mr. Darwin in a species of Caberea (' Voyages
of Adventure and Beagle,* vol. iii. pp. 259-262

;

'

Origin of Species
'

(later

editions). I have also studied it in Caberea Boryi.

In the passage referred to Mr. Darwin also states that the avicularia on

one side of a branch were observed to move, "sometimes coinstantaneously,

sometimes in regular order, one after the other."

t Salensky finds in the vibraculum a structure homologous with the

polypide, corresponding exactly with that in the avicularium.

The avicularia were first noticed by Ellis
; they have been investigated by

Nordmann ('
Fauna Pontica'), Krobn, Vau Beneden (" Recherches," Mem.

Ac. R. Belg. vol. xviii.), Reid (Ann. & Mag. N. H. vol. xvi. p. 385), Darwin

{loc. cit.), Busk ("On Notamia:' Trans. Micr. Soc. Oct. 27, 1847; "On Avi-

cularia and Vibracula,"" vol. ii. p. 26), Smitt (Ofvers. Vet.-Ak. Forh. 1867,

p. 468), Nitsehe (Zeitsch. xxi. Heft 4, p. 110).

^2
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The Polypide of the Entoprocta.

In the group of tlie Entoprocta the polypide differs

so widely and essentially in structure from that of the

Ectoprocta that it is necessary to treat it separately.

Its chief peculiarities, however, are described elsewhere

(pages 563, 564) ; and I need only add that the import-

ance of the characters on which the new division is

founded has been generally recognized*. For an account

of the aberrant group of the Pterobranchia the reader is

referred to the systematic portion of this work (pp. 577-

580) .

Organs of Sense.

Special organs of sense are of rare occurrence amongst

the Polyzoa; and such as exist are of the simplest kind.

With a single exception they are all tactile in function,

and very similar in structure.

The most elaborate occur in the genus Loxosoma, and

consist of papillae, placed one on each side of the body of

the polypide, bearing on the summit a number of rigid

setse. The papillae are contractile, and can be almost

wholly withdrawn t; their cavity, according to Salensky^

is occupied by a nerve-knot, which is connected by

nervous filaments with the central ganglion. The setse

* An extensive literature has sprung up devoted to the Entojirocta. See

Nitsche,
" Ueber Pcdicellina eckinafa," Zeitsch. wissensch. Zool. xx. (1870),

Heft 1
;
"Ueb. den Ban, &c. von Loxosoma Keferstemii," ibid. xxv. p. 451 :

Schmidt, O.,
" Die Gattung Loxosoma," Arch. f. mikr. Anatomie, xii. : 0.

Vogt, "Sur le Loxosome des Pliascolosomes," Arch, de Zool. experimen-

tale, 1877 (transl. in Quart. Jonrn. Micr. Sc. (u. s.) vol. xvii. p. 353) : Sa-

lensky,
" Etudes sur les Bryoz. Entoproctes," Ann. Sc. Nat. 6^ ser. Zool. v.

(1877), article no. 3: Hatschck,
" Ueb. Fedicellina,'" Zeitsch. xxix. p. 502.

t Vogt describes the papilla; as containing
"
elongated, conical, con-

verging cells, apparently in direct communication with tlie bristles." He
failed to detect tlie nerves.
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are in contact with the knot*. These are clearly organs

of touch, similar to those which occur in many other

animals. Salensky compares their structure to that of

the antennae of the Rotifers.

Closely allied to these sensitive papillae are the tactile

tufts_, which occur in the articulated avicularia, and which

have been already described. In the same category may
be placed the bristles which form a line along the back of

the tentacles in many species. These are probably analo-

gous to the palpocils of the Hydroida, and must largely

increase the sensitiveness of the corona, through which

the polypide communicates with the outer world.

An interesting provisional organ has been noticed by

Salensky in the young of Loxosoma crassicauda. The

arms of the budding polypide are furnished with a very

long motionless bristle, placed on the external side, near

the top, which disappears at a later stage. He regards it

as a tactile organ, needful to the young after its detach-

ment, when seeking a site for fixation, but useless to the

adult.

In the larva of Loxosoma Vogt describes an organ

composed of two circular hollows, surrounded by a thick

border, which forms a kind of bridge between them.

Within each depression are placed five or six conical

papillae, supporting long cilia, which can be exserted or

withdrawn into the hollow. He names it the "
spectacle-

organ '," and from its similarity of structure we may infer

that it has the same function as the preceding, though it

is difficult to determine its precise relation to the economy

of the larva.

*
Salensky,

" Etudes sur les Bryozoaires Eiitoproctes,"' Aun. Sc. Nat.

6"= ser. Zool. vol. v. (1877), article i\o. o.
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We may probably also rank amongst the organs of

sense, though of a very humble and rudimentary kind,

the coloured specks, frequently inclosing a refractive

corpuscle, which occur on many of the Polyzoan larvse.

They are sometimes numerous (as in Bugula flabellata,

Plate LXXXIII. fig. 6)*, and may perhaps be regarded as

primitive eyes.

Reproduction and Embryology.

Two kinds of reproduction have a place in the life-

history of the Polyzoa, a sexual and an asexual— (i) re-

production by means of ova and spermatozoa, and (ii) by

gemmation f-

In a large proportion of cases the species seem to be

monoecious, both male and female organs being present

in each cell. But the rule is not without its exceptions.

Alcyonidium gelatinosum, according to Kolliker, is uni-

sexual; and I believe the same to be the case with A.

tnytili. In this species the ova are produced in gonoecia

(that is, in cells destitute of a polypide and devoted to

reproductive functions), whilst in some of the ordinary

zocecia the spermatozoa occur in enormous quantities : I

have seen them darkened by the dense mass of wriggling

filaments which filled the perivisceral cavity. Such cells

were provided with the ciliated intertentacular organ (to

be described hereafter) ; and through this the spermatozoa

Avere finally discharged into the surrounding water. In

this case it would seem probable that the sexes are distinct;

*
Nitsche,

" Ueb. die Entwicklungsgeschiehte einiger chilostomeii Bryo-

zoen," Zeitsch. f. wissensch. Zool. xx. Heft 1, p. 7 (sep.).

t Sexual elements have not yet been observed in the Cijclo&tomata.
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but I have not been able to determine the mode in which

the fertilization of the ova is effected.

Joliet has observed the separation of the sexes in a

Lepralia ; and, according to Vogt, Loxosoma phascoloso-

matum is unisexual
;

whilst in Tendra, according to

Repiachoff"^, some of the cells in a colony are herma-

phrodite, but the greater number of one sex only.

The origin of the reproductive elements and their posi-

tion in the perigastric cavity have already been discussed

in the account of the endosarc (pp. xlvi-1).

The spermatozoa are formed out of the nucleus, which

occui's in each of the vesicles included in the sperm-cell ;

and consist of a thread-like body, which is occasionally

vibrioid, but more commonly somewhat enlarged at one

extremity f. They have an undulatory movement; and in

some cases I have noticed a violent shaking of the clavate

head.

It is a question whether the ova are fertilized by sper-

matozoa developed in the same cell with themselves, or

whether the office is discharged by those which are libe-

rated from other cells. Joliet has adopted the latter view,

and supported it by a number of observations, which

appear at least to show that in some cases the sperma-

tozoa are entirely cleared out of the zooecium before the

ova have reached the stage for fertilization. The very

fact, too, that they are sometimes ejected in such immense

numbers into the surrounding water (where they seem to

live and thrive), may be taken to prove that they have a

* Zeitsch. f. wisscnscli. Zool. xxv. p. 129.

t Both Farre and Van Beueclcu describe them as having iu some cases a

rounded or discoid head
;
and the former states that by this they occasionally

fix themselves.
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function to discharge beyond tlio precincts of their birth-

place. In some instances, too, Joliet has been able to

obtain direct evidence of the fertilization of the ovum by

extracellular spermatozoa. But though in certain species

this method may prevail, we have no reason for supposing

that it is general. In Bugula avicularia I have obsei'ved

the spermatozoa swarming round the ovary, which was

situated on the funiculus immediately below the extre-

mity of the caecum
;
and it can hardly be doubted that in

this case fertilization w^as effected either before or imme-

diately after the escape of the ova. In most of the cells

eggs in various stages of development were preseut. In

Farrella Van Beneden describes the ova as passing from

the ruptured ovisac into the cavity of the cell, and being

there surrounded on all sides by the spermatozoa. In

Bicellm'ia ciliata Nitsche has found the ovum fertilized

"whilst still within the body-cavity, and before its trans-

ference to the ooecium ; and in this case there can be no

doubt that impregnation was due to the spermatozoa of

the cell in which it occurred. We should draw the same

inference from Smitt^s account of the reproductive ele-

ments in ScrujJOceUaria scruposa^. In Paludicella, ac-

cording to Allman, the spermatozoa liberated from the

testicle at the bottom of the cell may be seen clustering

round the ovary at the top of it. We must, I think,

admit that both modes of fertilization exist. Of course,

in the case of unisexual species, the spermatic bodies must

find their way from the male to the female zooecia
; and

Ave can only suppose that they take the road through

* He says "Sadana svaruia cle [the spermatozoa] upp till den plats, der

annu ilgget ligger qvar iiti djuiliuscts cifre del'" ('Cm Hafsbryozoernas

Ulveckling,' p. oti).
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tlie siuToimding water. We miglit be tempted to conjec-

ture that the enormous production of spermatozoa which

sometimes occurs must be specially connected with the

dioecious character of the species, or at any rate that in

such cases the fertilization of the ova must be effected

from without. But observations on this point are wanting.

Joliet states that in the case of several species he has

seen the spermatozoa pass from the cell
"
through the

delicate tissue of the tentacular sheath ;" and he supposes

that their expulsion may be due to the pressure of the

perigastric fluid at the momeut of retraction. In other

cases we know that there exists a special means of egress—the " intertentacular organ,^^ which was first noticed by
Dr. Farre"^, though he failed to determine its place in the

economy. He observed it in Alajonidium gelatinosum

and Memhranipora pilosa ; I have also met with it in

Alcyonidium mytili and Membranipora membranacea. It

consists of an oblong flask-shaped body, which is placed

between two of the tentacles, and attached to the tenta-

cular ring ;
its interior is occupied by a cavity lined with

cilia,
" which vibrate downwards towards the outer and

upwards towards the inner side;" and at the upper extre-

mity there is a wide circular orifice surrounded by cilia.

There is sometimes a constriction a little below the top,

so that the upper portion forms a cup-shaped compart-

ment. The organ is closely united to the sides of the

tentacles, and is placed on the anal aspect of the body ;

below it opens into the perigastric cavity. It is not

present on all the polypides in a colony, and is often

*
Philosophical TraiisactioDs for 1837, pp. 408 and 412. See also

" Notes

on British Zoophytes,'' by the author, Aun. & Mag. Nat. Hist, for November
1851.
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absent altogether ;
in some cases it occurs in great abun-

dance*.

As I have ah^eady stated, this organ is the channel

through which the immense numbers of spermatozoa, con-

gregated in certain cases and at certain seasons in some

of the zooecia, find their way into the water. I have

watched them streaming up incessantly from the lower

part of the cavity for three or four minutes, the filaments

as they reached the base of the organ being drawn into it

and carried through it by the action of the cilia, and then

ejected and borne away by the tentacular currents. After

a while a single filament made its appearance occasionally ;

and at last none were to be seen. This swarming of the

spermatozoa is really an extraordinary sight ;
and the

numbers expelled in the course of it must be immense.

At other times I have repeatedly seen a mass of excre-

mentitious matter pass into the organ from below, which

was gradually forced upwards by the cilia, and at last

ejected, as a pellet, through the terminal orifice. This, I

confess, surprised me not a little, as in some cases in

which the organ was present the fsecal matter was seen

to pass outward in the usual way through the anal opening.

I was at one time inclined to regard this curious appendage

as denoting a diff'erence of sex ;
but as I have met with it

* Ehlers suggests that this iiitertentacular organ may be nothing more or

less than a parasite, as he had himself noticed a very similar structure on a

Lepralia, which he had ascertained to be rw infusorium ! We may safely

conclude that he contented himself with referring to my paper, and dispensed

with the reading of it, as it would be difficult to harmonize the very precise

description which it contains of the passage of the spermatozoa through the

cavity of the organ with any such hypothesis.
The curious structure which he has himself noticed as occurring on Hypo-

phoreMa {op. cit. p. 56), and which has no doubt an excretory function, may
very probably bear some analogy to the organ which he has too hastily dis-

missed as apocryphal.
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in a zooecium containiug ova (in Membranipora membra-

nacea), I now consider it to be an excretory organ^ which

serves at the swarming-season as the passage by which the

spermatozoa escape from the cell into the surronnding

water (= the nepliridium, Ray-Lankesterj .

The ovary, as we have seen, varies in position ;
it also

varies remarkably in size. In some species it contains a

large number of ova (thirty in Hypophorella, and pro-

bably an equal number in Farrella), in others only one

or two. Frequently two ova are produced, which are

either matured in succession, or one of them perfects its

development at the expense of the other, which is atro-

phied. It appears that in some cases, after the first ovary

(on the funiculus) has discharged its contents, it is fol-

lowed by a second. In its early stage the funicular ovary

is a minutely granular body, of an oval form, and a pale

golden colour (Woodcut, fig. xxiv. ov). In its interior

the ova make their appearance, and, when mature, consist

of a granular yolk {vitellus), which is sometimes coloured,

invested by a membrane, and presenting a conspicuous

germinal vesicle, with a germinal spot. At a certain

stage they escape through the ruptured wall of the ovary

into the perigastric cavity. After fertilization they ex-

hibit the usual phenomena of segmentation, and are de-

veloped into free, ciliated larvse.

An interesting question arises, as to the mode in which

the embryo, imprisoned in the zooecium, makes its escape

into the outer world ;
and this connects itself with the

history of the structure known as the ocecium or ovicell.

This is a small, somewhat globose or galeriform receptacle,

which in many species of Cheilostomata is developed

during the breeding-season, at the upper extremity of the
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cell. It is usually, but not always, terminal, and is pro-

duced by gemmation from tlie "wall of the zooecium
;

its

interior is in direct communication with the perigastric

cavity. In certain species (e. g. Bicellaria ciliata), the

ooecium exhibits a somewhat complex structure. The

opening is closed by a membranous capsule (attached by

its base in front), which partially occupies the cavity.

This capsule is furnished with muscles, by which it can

be more or less withdrawn from before the orifice, so as

to allow of the escape of the larva. The ovum, when

transferred to the ovicell, lies between its outer wall and

the capsule. By the action of the retractor muscles, the

membranous wall of the capsule can be drawn down, so

as to leave a larger space for the embryo as it increases in

size, as well as secure a passage for it when mature *.

At the time when the reproductive elements are pre-

sent in the cells, ova are commonly found in the ooecia,

where they occur in every stage, from the first segmenta-

tion to the perfect larval condition. Huxley was the first

to suggest t that the ovicell must be regarded as a kind

of marsupial chamber, into which the ova migrate from

the zooecium for the purpose of completing their develop-

ment ;
and this view has met with general acceptance. I

was at one time led, by observations which I had made on

a number of species, to challenge it, and to contend that

the ovum found in the ovicell was produced there, and

was not a mere emigrant ; but, as I have already ex-

plained \, I am now convinced that the marsupial theory

* The structure aud development of the ovicell have been admirably de-

monstrated by Nitsche (Zeitsch. &c. xx. 1. Hei't, pi. i. figs. 10, 11).

I' Quart. Journ. Micr. So. iv. (I85(i), p. 191.

\
" Contributions to the History of t!ie Polyzoa," Quart. Journ. Micr. Sc.

(n. s.) xiii. p. oO.
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is unaffected by tiiose observations. There can be no

doubt that the ova generated in the zooecium do pass

into the ovicell and there ripen into the perfect larva,

escaping at last through its orifice. The ooecium is thus

both a brood -chamber and the passage for the embryo

from the cell to the surrounding water.

Bnt whilst I have no doubt that the ovicell acts as a

kind of marsupium, there seem to me to be grounds

for believing that in some cases, and under conditions

which I cannot explain, ova are also produced within it.

Reid long ago described the ooecial ova as adhering in

their earliest stage to the lining membrane at the upper

end of the capsule. I have repeatedly observed in the

ovicell a minute and somewhat indefinite mass of gra-

nular substance in contact with the membrane at the top

of it, which had all the appearance of a nascent ovum
;

the first change seemed to consist in a slight concentration

of the matter towards the centre of it. In other ovicells

there was a small circular body ;
in others the ovum had

increased in size, and exhibited the various stages of seg-

mentation. Smitt has also recorded the formation of ova

within the ooecium. In the case just referred to, the very

small size and rudimentary condition of the ovum in

its early stages seem to show that it must have been

something different from the ovum developed in the cell,

which is perfectly formed and of considerable size when

it passes into the marsupium. The subject must be left

for future investigation.

The direct passage of the ova into the ooecium has not

been witnessed ; nor have we, I believe, any observations

showing by what means it is effected. They are some-
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times met witli^ however, at a very short distance from

the entrance to the marsupium. In a specimen of Flustra

papy7'ac€a, in which ova were present (in some cases near

the bottom of the zooecium, in others higher up in it, in

others, again, close to the opening into the ooecium), I

observed one jerking itself spasmodically, as if it might

be freeing itself from the investing envelope; and after

repeatedly witnessing its vigorous movement, I could

have no doubt that it might pass by means of the con-

traction and extension of its substance from the cell to

the ovicell.

In species which are not furnished with the marsu-

pium, other means of egress must exist. In some cases

the embryo is probably liberated after the disappearance

of the polypide, of whose destruction it may perhaps be

the cause. In Vesicularia spinosa I have found the

mature rose-coloured larva in the tenantless zooecium

equipped with its cilia and ready for escape.

In one or two forms a special opening has been de-

tected, near the base of the tentacles, through which the

ova pass. Van Benedcn was the first to notice this in

Farrella ^
;
and recently Ehlers has detected a similar

orifice, placed in much the same situation, in Hypopho-

rella f. In the case of Farrella the ova seem to escape

at a very early stage of development, and before the ap-

pearance of cilia.

But the most remarkable provision for the liberation of

the embryo remains to be noticed. For our knowledge

of it we are indebted in the first instance to the observa-

* Mem. Acad. Eoy. Brux. xviii.
"

Rer-li. siir rorganisationd. i«^««c«/a,"

p. IS (sep.), pi- i-

1 Op. cif. p. 0(i.
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tions of Metsclmikoff* and Nitschef on the Freshwater

Polyzoa ; whilst Joliet has recently detected the same or

a strictly analogous arrangement in some of the marine

species J. I shall give a brief account of it (after this

writer), as it exists in the latter. In cells of Valkeria

from which the polypide has disappeared (being replaced

by a '"^ brown body'^), a mature ovum is met with at cer-

tain seasons, not yet fertilized, and, as it seems, hope-

lessly imprisoned in the closed cavity of the zooecium.

But at the moment when escape appears least likely, a

bud makes its appearance at a certain point on the cell-

wall (in connexion with some offshoot of the funiculus),

which is rapidly developed into a young polypide. The

latter passes to the top of the cell and develops new

parieto-vaginal muscles and two great retractors, but

otherwise remains in a perfectly rudimentary condition.

It is to be imagined now as being in connexion with the

tentacular sheath and, through the funiculus, with the

ovum.

The funiculus shortens, and the sheath is proportion-

ately elongated ; and the polypide is thus brought into

contact with the e^g : in a short time (but by what pre-

cise means is unknown) the latter makes its way within

the tentacular sheath, and occupies a place above the

polypide. The latter dwindles away and becomes a mere

platform (movable by means of its attached muscles), on

which the ovum rests, inclosed by the walls of the sheath.

It is now in free communication with the water
;
and at

* Bull, de I'Acad. de St. Petersbourg, xv. (1871), p. 507.

t Zeitsch. f. wissensch. Zool. xxii.

I Op. cit. p. 70. This author seems to have been unaware of Metsnhni-

koff's previous observations. He has noticed the "
auxiliary polypide

"
in

three Ctenostomatous species,
— Valkeria twa form ciiscuta, Bowerbankia

imhricafa, and Lagenclla repens.
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this stage (according to Joliet) it is fertilized by passing

spermatozoa^ and immediately enters on its further deve-

lopment. At this time its behaviour is in many respects

that of a polypide. Thanks to the muscles which it has

borrowed^ it now rises to the entrance of the cell and now

retreats to its recesses, until^ having assumed its perfect

larval form, it passes through the sheath into the water.

The "
auxiliary polypide

"
has discharged the functions

of an ooecium, and has both supplied the ovum with a

brood-chamber and a way of escape. In its leading par-

ticulars, this marvellous history rests on the authority of

three able observers.

The true marsupium seems to be confined to the Chei-

lostomata, and even amongst them is by no means uni-

versal. In other sections of the class ova are frequently

developed in special receptacles, and not in the zooecia :

to these I have given the names yonoecium and gonocyst^.

Of the former we have a good example in the genus

Crisia f ;
it also occurs amongst the Cheilostomata, and

in one family at least [Alcyouicliidce) of the Ctenostomata.

The gonocyst has only been noticed in certain Cyclosto-

matous genera; it is probably only a modification of

the gonoecium. Of the history of these structures,

however, we know little
; they remain to stimulate and

reward further research.

I do not propose to follow the ovum through the stages

of its development ; nor shall I enter minutely into the

numerous modifications of the larval form. To do so

* See Terminology, page iii.

t Sraitt has investigated the gonoecium of Crisia, and considers the pro-
diiction of ova in it to be asexual.

' Oiu Hafsbryozoernas Utvockliug,' &c.

(186.")), p. 19. For a critical notice of Suiitl's observations, see Barroi.s,
'

Embryologie
'

(1877), p. 59.
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with the necessary thoroughness would require a much

larger space than I have at my command. I must con-

tent myself with referring the student for detailed infor-

mation on these branches of the subject to the works of

Allman, Smitt^ Nitsche, MetschnikofF, Claparede, Hat-

schek, Vogt, Salensky, Repiachoff, Joliet, and (chiefly)

Barrois *, who has specially devoted himself to this de-

partment, and has given us, in a splendid monograph, a

series of admirable and exhaustive researches.

The larvae, which are developed from the ova, and

give rise to the first term of the polyzoan colony, pre-

sent many varieties of form and a somewhat complex

structure (see Plate LXXXIII.). The figures on this

Plate will give some idea of the singularity of shape,

the beauty of colour, and the profusion of ciliary and

flagellate appendages which they frequently exhibit. The

forms represented in figures 9 and 10 are also furnished

with a delicate bivalve shell. The larvae are restless in

their habits, and during their short term of free exis-

tence are in almost constant movement, now whirling

rapidly hither and thither, now tumbling over and over in

the water, now creeping along, making use of their cilia

as feet. Besides their ciliary appendages, they are often

furnished with long setiform processes, which wave to

and fro, and lash the water with much vehemence. After

a while their energies fail, and they settle down and be-

come attached; the cilia begin to flag in their movements,

and soon disappear ;
and the volatile and curiously orga-

nized being resolves itself into a fixed and (apparently)

homogeneous mass, in which the first zocecium and poly-

pide originate.

* The titles of the respective works will be found in the Bibliograpliieal

List at the close of this volume.

h
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What, then^ are the extent and significance of the

change which takes place in the larva after its fixation ?

It has generally been held that in most cases the complex

organization which characterizes it in its free condition

suflfers complete histolysis after its attachment, and is

replaced by a mass of structureless material, inclosed by

a membranous envelope. This was the view taken by

Schneider in his account of the remarkable larva of Mem-

branipora pilosa *, and adopted by Nitsche, Joliet, and

others. According to the later observations of Barrois,

however, this is by no means a correct representation of

the actual fact. What really occurs is not an utter dis-

solution of the larval organism, but merely loss of a

special larval organ, which disappears after fixation, as

 

Fig. xlii.

^/'

Cell (>/ Schizoporeila shortly after fixation.

C. Cell. gr. Granular mass, result of histolysis of the corona.

R P, Eudiments of polypide.

the tail of the Ascidian larva undergoes histolysis when

it becomes attached. The organ which, according to

Barrois, is the starting-point of the histolysis amongst

* Sitz.-Bericht. d. Gesellschaft naturf Freund. zu Berlin, 1868.
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the Polyzoa; is the ciliary wreath or corona (Woodcut,

fig. xlii.) .

The other portions o£ the larval structure are des-

tined to pass into the adult organism, the aboral face

always constituting the zooecium, and the 07'al pene-

trating into the interior to form the rudiments of the

principal internal organs *.

Claparede had previously criticised the views of Schneider

and Nitsche respecting the complete dissolution of the

larva, and had maintained that in the case of Bugula the

retrogressive change limits itself to the loss of the cilia

and the "
whip/^ or tuft of setiform appendages f-

If Barrois's view be correct (as we have every reason

to believe), we get rid of the anomaly that would be in-

volved in the reduction of the complex larval structure

to a mere homogeneous mass. We have to do with an

ordinary case of metamorphosis : certain elements of the

larval form, it is true, are histolyzed, and give rise to a

mass of granular matter ; but this in nowise prevents the

passage of the organs of the larva into those of the adult.

In the case of the Entoprocta, the general opinion

has been that the larva passes directly into the perfect

animal; the observations of Van Beneden^J and Uljanin§

seemed to leave little room for doubt. In the larva of

Pedicellina the internal organs are very fully developed,

as they exist in the adult ; even the rudiments of the re-

productive organs and of the brood-chamber are said to be

*
Comptes Eendus, 23 Sept. 1878.

t Zeitsch. f. wissensch. Zool., Dec. 1870.

X
'

Eecherches,' &c., Mem. Acad. Eoy. Belg. xix. pp. 80-82.

§
" Zur Anatomie u. Eutwicklungsgescli. d. Pedicellina," Bull. Soc. Imp-

d. Naturali.steB de Moscou, xlii. (1869) p. 435. See also Vogton Loxosoma,
' Archives de Zool. experimentale,' 1877 ; translated by the author, Quart.

Journ. Micr. So. (n. s.) xyii. p. 366, note.

h2
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distinguishable. As Vogt has remarked, "it is difficult

to imagine that all these organs thus definitely constituted

are to disappear that a new and similar set may be

evolved/' Van Beneden's observations are especially

precise ;
and I had always regarded them as conclusive.

Barrois, however, is of opinion that the cycle of develop-

ment is the same for Pedicellina as for the Cheilostomes ;

and he has recorded observations which, so far as they go,

seem to sustain this view. Subject to further investiga-

tion, his conclusion is that histolysis takes place in Pedi-

cellina as in the other Polyzoa, and that the passage from

the larva to the adult is less direct and simple than has

been usually supposed. We must await the results of a

fuller study of the question.

Putting out of view the case of the Entoprocta, it

seems probable that the larva of the Polyzoa after fixa-

tion always undergoes a partial histolysis, aficcting espe-

cially the provisional structures belonging to its free life,

and passes by gradual metamorphosis into the perfect

animal*.

As the result of his extended researches into the embry-

ology of the Polyzoa, Barrois reduces the various larval

forms to a single primitive type, consisting of a, (/astrula with

*
Joliet, indeed, has suggested a different Tiew. To him the larva may

be considered as composed of a zooecium and a zooid (the homologue of

the polypide), both of them modified with reference to the necessities of a

free life—the zooecium more highly organized than in the adult, the poly-

pide rudimentary. The histolysis of the larva he compares to that of the

polypide in the ordinary cell. When the former is on the point of fixing

itself, the zooid which it contains dwindles away just as the latter does, and

disappears. The larva of Pedicellina is strictly comjjarable to that of the

other Polyzoa ;
it consists of a zooecium and a contained zooid

; but as the

ordinary polypide in this case does not undergo histolysis, neither does the

larval zooid ;
it passes into the adult form, which it very closely resembles

(' Bryozoaires d. cotes de France,' pp. 85, 80). Of course, if the observa-

tions of Barrois are confirmed, they exclude this interpretation. For my-
self, so far as the Entojvocfa are concerned, I await the results of further

investigation.
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two opposite faceSj separated by tlie ciliary corona—one

(the aboral), which is much the most voluminous_, at the

opposite end from the mouthy the other (the oral) bearing

the buccal orifice at its centre^ and capable of being so

covered as to constitute a vestibule (Woodcut, fig. xliii.).

From this primitive form all the other larval types are

easily derivable, according to Barrois; '^so far as the

first portion of their development is concerned, there is

a perfect uniformity throughout the entire group"*.

Provisionally he regards the three divisions of the Ento-

procta, the Cyclostomata, and the Escharinaf (of Smitt)

as being three parallel modifications of an ideal primitive

form (Woodcut, fig. xliii.). The Escharine larva (which

Fk. xliii.

a.

Ideal 'primitive form of the Polyzoan group.

o. Mouth of the gastrida. S. Oral face. /. Aboral face. C. Corona.

St. Stomach, nii. Aboral mesoderm.

makes the nearest approach to this ideal primitive type)

gives origin to two divergent and strongly marked modi-

fications (with which it is connected by transition forms)—
that of the Cellularina (Smitt) and that of Cyphonautes,

—
* Barrois,

'

Embryologie,' &c., p. 261.

t The Escharina of Smitt include almost the whole of the Cheilostomatous

forms in which the zocecium has a solid calcareous front wall. His Cellu-

larina embi'ace all the Cheilostomatous families which rank, in the present

work, before the CellariidcB (p. 103).
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and also to two minor and intermediate modifications,

the one represented by Alcyonidium, and the other by the

Vesicidarians. This scheme of the larval relationships of

the Polj^zoa must, however, be regarded as purely provi-

sional. Notwithstanding the admirable investigations of

Bari'ois and others, we can only regard our knowledge of

the embryology of the Class as beiug quite in its infancy ;

and though we may probably accept as conclusive the

demonstration of the one primitive type, we must have a

much larger acquaintance with the varieties of the larval

form before we can safely proceed to trace the genealogy

and map out the courses of development"^.

Gemmation.

The second mode in which reproduction takes place

amongst the Polyzoa is by gemmation. Almost invariably

the budding is continuous, resulting in the formation of a

composite structure ;
in the single case of Loxosoma the

gemmaj detach themselves from the parent, and are deve-

loped into soKtary animals.

The formation of the bud is a subject of the highest

interest; but it is one that can only be treated satisfac-

torily at length, and with the help of many illustrative

figures. In this general sketch of the class, which is

merely introductory to the systematic portions of the

work, it would be impossible to do justice to it; and I

must content myself with referring the reader to some of

the best sources of information f.

* On the question of the histolysis of the larva after fixation, see Nitsche,

Zeitsch. f. wissensch. Zool. xxi. 4 Heft, p. 59, note.

Metschnikoif mustbe ranked as one of the first to dissent from Schneider's

doctrine as to the complete dissolution of the Cyphonmctes-lawa; (Nachr. d.

Univ. Gottingen, 18G9, no. 12).

t Van Beneden, 'Recherches,' &c., M6m. Acad. E. Relg. : Allman, 'Fresh-

water Polyzoa,' pp. 35-37 : Smitt, ffifr. kongl. Vet.-Ak. Forh. 1865, no. 1,
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Smitt has raised an interesting question as to the

precise nature of the buds which are developed from the

margin of the zoarium, and give rise to the new lines of

cells. Round the growing edge of the colony, in the

incrusting forms, we find a membranous or subcalcareous

expansion, which is divided by slightly raised lines into

numerous areas (see Plate XXIX. fig. 3). On these par-

tition-lines, as foundations, the side- walls of the new cells

are ultimately built up. This expansion Smitt considers

to be a colonial growth
—a common bud {" samknopp ") ,

which divides, and is developed into separate cells'^.

But the interpretation seems to me both antecedently

more probable and more in harmony with the facts of the

case, which regards each of the marginal areas, ultimately

developed into cells, as derived from an individual zo-

oeciumf. The inclosed area is often of considerable

length, and may divide transversely into several cells, or

(sometimes) longitudinally into two
; but in all cases it

seems probable that it is in its origin a growth out of

one of the older elements of the colony, not a mere "seg-

ment of a common bud J.

The mode in which the calcareous ectocyst or outer

wall of the zocecium is formed is a point which has

received less attention than it deserves. In many species

pp. 5-16 : Claparede, Zeitsch. &c., xxi. : Nitsche, Zeitscb. xxi. 1871, Heft 4,

p. 58; "JJeh. die Knospung, Y. Loxosoma," Zeitsch. xxv. Suppl.-B. Heft 3,

p. 146 : Hatschek,
"
Knospung der Vedicellina echinata," Zeitsch. xxix. (1877)

p. 517 : Metschnikoff, Bull, de I'Acad. de St. Petersbourg, xv. (1871) p. 507 :

Ehlers, 'Hypophorella,' p. 77 : Vogt, On Loxosoma, Arch, de Zool. experi-

mentale, 1877 : Saleusky,
" Etudes sur les Bryozoaires Entoproctes," Ann.

d. Sc. Nat. 6'^ 861-. Zool. v. (1877) ;
Zeitsch. xxii. pp. 343-348.

* " Om Hafsbryozoernas Utveckling," CEfv. kongl. Vet.-Akad. Forh. 1865,

no. 1, p. 6.

t See Nitsche, Zeitschrift, &c., xxi. 4 Heft, p. 66.

\ At page 223 a different mode ofgemmation is described, wliich occurs iu

some of the Cheilostomatous species.
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calcification is carried to a great extent, and proceeds

with much rapidity; the cell is buried beneath a thick

mass of stony matter, which in a short time obliterates

its characteristic features, and completely changes its

aspect. In such cases the original orifice of the cell is

found to be placed at the bottom of a deep shaft, piercing

the vitreous crust which has been piled on the surface-

It is difficult to understand the mode in which this rapid

accumulation of stony matter takes place, and the con-

ditions which favour it. When the calcareous elements

are discharged by immersion in acetic acid, the wall is

represented by a thick stratum of animal matter. Physio-

logically the subject is of high interest, whilst to the

systematist the effect of the calcification in modifying

the characters of the species is a point of the first impor-

tance.

I shall add here an account of the development of the

cell in Mucronella coccinea, one of the incrusting forms,

so far as the external portions of the structure are con-

cerned.

First stage.
—

Membranip)oridan condition : a rhom-

boidal cell, with its aperture covered over by a flat mem-

branous roofing. Second stage.
—A delicate, transj^arent,

membrano-calcareous arched covering, in course of de-

velopment over the aperture from the bottom of the cell

upwards, marked with transverse strise. Before this has

spread over half the front surface, four spines are developed

at its upper extremity (Woodcut, fig. xliv.) . Third stage.

—Front wall completed, arching over the whole aperture,

with the exception of a subcircular space at the top, which

is left open ; the membrane covering this free space takes

on a decidedly corneous character, and constitutes the
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oral operculum. Rudiments of two more spines, placed

far forward, now make their appearance. Fourth stage.
—

Spines lengthening, denticles on tlie low^er margin deve-

loped; mucro below orifice just beginning to rise. The

avicularia marked out on each side of the orifice, con-

sisting of raised hollow processes, subcircular, and covered

in by membrane, resembling in general structure the early

stage of the zooecium,

Fiff. xliv.

Young zooecium of Mucrouella coccinea.

0. Orifice, m. Portion of primary (membranous) covering, cw. Calca-

reouB wall. «, h. Early stages of aTicularium.

These four stages were exhibited by four neighbouring

cells on the growing edge of a colony. The front wall

in its earliest condition is of the most beautiful hyaline

textui'e, and has a line of circular foramina round the

margin. Further change in it consists chiefly of a gra-

dual thickening, which culminates in a strongly granulose

surface. (See Plate XXXIV.)
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Special Points.—Affinities.

i. Relation of Zooecium and Polypide.
—As we have seen,

eacli element of the Polyzoan colony consists of two parts,

the cell and polypide. We have to consider briefly how

these two are related to each other. Are we to regard

them as constituting together an individual ? or must we

call them two zooids, associated, but individually distinct ?

According to the former view (which is the older), the

polypide is an organ or collection of organs, the cell the

enveloping sac, and their relation is the same in kind as

that between any two ordinary portions of structure.

Allman was the first to hold the true zooidal nature of

the two parts; to him both the zooecium and polypide

are individuals, the latter produced by budding from the

former; and to this extent his doctrine has been gene-

rally accepted. But he pushed it still further, and con-

tended that the ovary and testis, also produced by in-

ternal gemmation, are equally individuals, though of a

humbler type. Nitsche * has pointed out the objec-

tions to this interpretation, and has insisted especially on

the difficulty in the way of regarding the loose aggrega-

tion of sperm-cells, which constitutes the testicle, as the

homologue of a distinct individual f-

We have no difficulty in recognizing the zooidal nature

o£ the zooecium, when we follow its history, and find it

able to live apart from the polypide, and even to survive

several generations of polypides derived from its sub-

stance. Besides we meet with it under various forms, in

some of which it is never associated with a polypide or

* '

Morphologie d. Bi'yozoen,' Zeitsch. &c. xxi. 4 Heft, p. 100.

t Hatschek disputes the zooidal nature of the zoa?cium and polypide ;

Repiachoff also rejects the doctrine of the distinct individuality of the latter :

Zeitsch. &c. xsvi.
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any representative of one. The internodes of the stem

amongst the Ctenostomata are clearly homologous with the

zocEcia ; they are cells living as simple zooids. In the

gonoecium we have the same morphological element dis-

charging reproductive functions, without any help from

the polypide ^. The latter^ on the contrary, seems to be

always in connexion with a zooecium ;
but the history of

the cell shows clearly that we are not to regard the poly-

pide as its organ, or in any sense an essential part of it.

We can only, therefore, view it as an associated zooid ;

its own structure and habits forcibly suggest the same

interpretation. An animal periodically losing all its

internal organs and as regularly reproducing them would,

indeed, be an anomaly. We are, then, to regard the

zooecium and the polypide as two individuals, one perma-

nent, the other ephemeral, but capable of renewal, which

compose together the primary element of the Polyzoan

colony (the
''

polypocystid
"

of Nitsche)t.

ii. Excretonj Organs.
—It should be noted that very

simple excretory organs occur in some of the Polyzoa,

corresponding with those of worms, other Mollusca, &c.

These are the nephridia (primitive kidneys) of Ray Lankes-

ter; and consist of minute ciliated tubes, passing from

the body-cavity to the exterior, and forming a medium

of communication between the two ; they open out in the

neighbourhood of the anus. They were first detected

by Hatschek j, in both the larval and adult forms of

Pedicellina, and subsequently by Joliet § in Loxosoma.

* The case of the gonoecium may be cited against the opinion maintained

by Joliet, that the polypide and not the zooecium (as commonly held) is

the sexual zooid {op. cit. pp. 83, 84).

t The avicularium and Tibraculum must also be accounted distinct zooids.

\ Zeitschrift, &c. xxix. (1877), 4 Heft, p. 51G.

§ Comptes Eendus. Ixxxviii. (1879).
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Ehlers has noticed the nephridium in Hypophorella {op.

cit. p. 66) ; and I should place in the same category the

intertentacular organ of Alcyonidium, kc, previously

described^ which^ whatever its other functions^ serves^ at

certain seasons, as a genital duct.

Salensky, in his account of Lowosoma crassicauda'^, de-

scribes a more complex glandular organ, placed in the

parenchyma, on both sides of the intestine, and opening-

out on the surface of the body, which, he conjectures,

may have an excretory function.

iii. The Epistome.
—This organ is only present in the

freshwater Polyzoa ;
but its homologue may, I believe, be

found in the so-called " buccal shield
"

of Rhabdopjleura

(see p. 578) ;
and in both of them may be recognized, in

my judgment, the equivalent of the molluscan footf.

G. O. Sars has shown that in Rhabdopleura the '^
shield

"

occupies the same position as the epistome of the Phy-

lactolcemata. Both these organs bear the same general

relation to the buccal and anal orifices and to the gill-

filaments or tentacles as the foot of the more typical

mollusk. There seems to be no reason to doubt the

homological identity of these structures % •

iv. The Pedal Gland.—This organ occurs only in the

genus Lowosoma : in some species it is confined to the

larva; in others it is permanent in the adult. It is

situated at the base of the peduncle, and supplies the

secretion by which the animal is attached. It is inter-

esting as being, in all probability, the homologue of the

* Ann. d. Sc. Nat. Cf ser. Zool. v. (1877), art. no. 3.

t Allinan has taken a different view of the homologies of these oi-gans.

See his
' Freshwater Polyzoa,' p. 46, and paper

" On the Relations of

BhcMopleura." Joui-n. Linn. Soc. Zool. vol. xiv. p. 581.

\ See Eay Lankester,
" Remarks on the Affinities of Rhabdo^leicra,"

Quart. Journ. Micr. Se. xiv. (n. s.) p. 77.
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''shell-gland," detected by Ray Laiikester^ in many of

the Mollusca. The two organs exhibit a very similar

strncture, and occupy a corresponding position.

Affinities of the Polyzoa.
—When we come to inquire

into the exact position of the Polyzoa in the Animal

Kingdom, we encounter a host of discordant opinions.

They have been ranked among the Worms (Leuckart,

Gegenbaur, Schneider, Ehlers—the two latter authors

placing them near the Geplnjrmi) ; Barrois, though

doubtful, inclines to connect them with the Rotifera ;

Reichert would approximate them to the Coelenterates ;

Milne-Edwards, Agassiz, Allman, Huxley, Ray Lan-

kester, and others either refer them to the Mollusca, or

place them in a dependency of this subkingdom, the

MoUuscoida.

The subject must of necessity be treated briefly here ;

and I shall confine myself in great measure to a statement

of the grounds on which I hold that the Polyzoa are

essentially Molluscan. That they exhibit points of re-

semblance to the Worms may be admitted at once
;
and

whatever view may be taken of them, this can hardly

excite surprise. But the question really is, to which

group are they united by a participation in its most

distinctive characteristics. Now two of the most essen-

tial features of the Molluscan organization are certainly

the gills and the foot. To take the latter first, we -have

the eqiiivalent of this important organ amongst the

Polyzoa. In one section of the class [Phylactolcemata) it

occurs universally. I have already pointed out that the

epistome, from its position in relation to other parts, may

* See his valuable paper on " the Development of the Pond Snail, and

on the Early Stages of other Mollusca," Quart. Journ. Micr. So. xiv. (n. s.)

p. 365.



ex INTRODUCTION.

be regarded as the homologue of the foot (Woodcut,

fig. xlv., I, F). The organ, indeed, has changed its cha-

racter and function in correspondence with the change in

the conditions of life; but it maintains its original rela-

tions to the other elements of structure, and is easily recog-

nizable in its disguise. In Rhabdopleura (which is a true

Polyzoon) it seems to resume to some extent its primitive

office, in the absence of a muscular system, and at the

same time exhibits a considerable increase in size. We
are not surprised at finding but slight traces of the organ

in forms which have taken on a stationary habit of life,

nor at its total disappearance in many of them. But

the presence of this most distinctive Molluscan structure

within the Polyzoan group is a striking indication of its

afifiuities.

Secondly, as to the gills of the Mollusca, they cor-

respond in all essential particulars with the tentacular

corona of the polyzoon. If we compare the latter, as it

appears amongst the Phylactolcemata or in Rhabdopleura

(Woodcut^ fig. xlv. 1, 2), with the cirriferous appendage

of the Brachiopod, we find the closest resemblance be-

tween them"^, and not a mere resemblance, but such an

identity of relation to other portions of structure as

clearly indicates their homology. The foot amongst the

Brachiopoda is very slightly developed ;
but the disposi-

tion of this organ, of the arms, and of the oral and anal

openings is the same in them as we find in Rhabdopleura.

Turning to the other Acephala, the arrangement and

mutual relation of these parts (as Ray Lankester has in-

sisted) are for the most part identical in the Lamellibranchs

* The rao))ility of the tentacular plumes of Rhabdopleura is a point in

which they agree witli the iirms of the Brachiopod.
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(Woodcut, fig. xlv., 3, compared with 1 and 2) and the

foot-bearing Polyzoa. In the former the line of gills is

interrupted behind the foot; and so it is in Rhabdopleura^ .

The arm of the latter is also strictly comparable with the

gill-plume of the Gasteropod.

The tentaclesj then, of the Polyzoa are the homologue

of the Molluscan gills ;
in some of their modifications

Fig. xlv.

1. Phylactolcemafoiis Polyzoon. 2. Rliabdopleura. 3. Young Cyclas.

M. Mouth. A. Anus. F. Foot. G. Gill-ten tacle.s. ng. Nei-Te-ganglion .

* See Ear Lankester,
" Notes on Embryology," Quart. Journ. Micr. Sc.

xvii. (n. s.) p. 424; "Affinities of Rhahdopleura," ibid. xiv. (n. s.) p. 77:

Huxley,
'

Classification of Animals,' Brachiopoda : Hancock,
"
Anatomy of

Freshwater Polyzoa," Ann. N. H. 1850.
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they exhibit a close parallelism to the branchial organs of

the other Acephala.

Reference has already been made to the so-called

"
shell-gland

" which occurs so extensively amongst the

Mollusca. That the homologue of this characteristic

organ may be found in the "
foot-gland

"
or "

fixation-

gland
"

of Loxosoma there can, I think, be no doubt
;
and

if so, we have here another of the essential features of the

Molluscan organization amongst the Polyzoa.

If we take the evidence of embryology on this question,

we find a remarkable agreement between the larvae of the

Brachiopoda and Polyzoa"^, also between the primitive

form of the latter (as demonstrated by Barrois) and that

of the Molluscan group {trochosphere of Ray Lankester) .

The "
general resemblance " between the larvae of the

Entoproda and the Rotifera, on the strength of which

Barrois is inclined to believe in an intimate relationship

between the Polyzoa and the latter, will hardly weigh

against the positive evidence of their Molluscan affinities.

The adult forms of the two classes are essentially distinct.

On the grounds thus briefly indicated, which may be

summed up in the proposition that the most charac-

teristic organs of the Mollusca have a place amongst

the Polyzoa, these two groups, it seems to me, should

remain in one and the same subkingdom. I quite

agree with Prof. Lankester that the subgroup of the

Molluscoida is superfluous. The Polyzoa, in spite of

adaptive changes, are, like the Brachiopoda, to which

they are most nearly related, of the true Molluscan race.

* "Les larves de Terebratiile et Terebratuline presentent done reellement

line ressemblance etonuante avee la forme primitive dcs Bryozoaires."—Bauhois.
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Distribution in Space and Time.

The number of species described in the present work

as occurring on the British coasts is 235. Of these, 69

have not so far been found elsewhere
;
but of course no

inference as to their range can be drawn from this nega-

tive fact. For 28 species Shetland is the only British

locality : of these, 8 have not been found (recent) beyond
it

;
and the remaining species are almost all Arctic forms,

which appear to have here their southern limit. Two of

the number, however, are exceptions, and range much fur-

ther south—one {Cellaria Johnsoni) being a rather abun-

dant IVfediterraneaii form, and extending to Madeira.

In this case Shetland appears to be the northernmost

limit in the range of an essentially southern form, the

curious point being that so far it has not occurred at

any intermediate station between south and north".

Another of them [Porina borealis) is common to the

deep water of the ^' Outer Haaf" and the Arctic seas,

and to great depths off the coasts of Florida, Portugal,

and the Azores. In this case we have to do Avith one

of the "abyssal^' forms, wliich are remarkable for their

extended distribution.

The^'Shetland sea, as Mr. Norman has remarked, seems

to be " in an especial manner the meeting-place of northern

and southern types.
^^

Arctic forms, as we have seen,

'descend to it, and in many cases go no further south
;

southern forms have made their way up to it, and gene-

rally have not become naturalized in the colder waters

beyond it. Out of 68 species recorded in the present

* Norinan mentions other cases of a .similar kimi (• Shetland Dredo-ino-

Eeport," Rep. Brit. Assoc, for 18G7, p. 248).

I
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work as common to Britain and the Mediterranean, about

40 have occurred in Shetland. Of these, some are species

enjoying a very wide range, and a large proportion are

generally distributed on the British coasts.

About 24 of the British species are common to the

ISIediterrauean and the Arctic seas : the greater portion

of them are probably northern forms which have migrated

southwards
;
and more than half arc also inhabitants of

the North-American coast.

It is interesting to trace the course of the northern

forms in their migrations. Some have moved southward

and found their terminus in the Shetland sea
;
others

have extended their range down the north-eastern coasts

of Scotland and England*; others, again, have spread

themselves to the Hebrides and west coast of Scotland,

and to the opposite coast of Antrim, but apparently not

further tj some are widely distributed on the English

coasts
; and a certain number have found their way far

south J.

If we turn now to the southern forms, we find a nearly

parallel series of facts. A number of Mediterranean

species reach our seas, which do not pass much beyond

the south-western district, a few of them ranging for a

greater or less distance up the western side of England,

* Sucli as Cdbdaria Peachii, Menipea fernata, and Scrupocellaria scabra.

t Such as Lepralia folita, Schizoporella sinvosa, Mucronella laqucata,

Escharoides romcea, Stomatopora compacta, 8. diastoporides (also at Wick),

Hornera lichenoides.

\ Crihrilina annulata has migrated from tbe Arctic seas to our south-

western shores (Cornwall), and has also made its way down the nortli-

eastern side of Scotland (St. Andrews).

Jeffreys gives a list of 76 .species of Mollusca, usually considered northern
,

which are common to the North Sea and the Mediterranean. He adopts
Forbes's view, that at some former period

" there was an open communica-

tion between the Atlantic and the Mediterranean, by which the fauna

became diffused."— Shetland Dredging Bepori, 1807.
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and a still smaller number in a south-easterly direction

(Hastings). These give a peculiar interest and charm to

the marine fauna of Devon and Cornwall and the Channel

Islands. Amongst them may be named Mimosella gracilis,

Lichenopora radiata, Diastopora Sarniensis, Entalophora

clavata, Retepora Couchii, Lepralia adpressa, Lepralia

foliacea*, Schizotheca fissa, Smittia cheilostoma, ScMzo-

porella Cecilii, S. sanguinea, S. vulgaris, S. armata, S.

venasta, Dipornla verrucosa, Cribrilina GattycB, C. figularis,

Microporella violacea, Cabtrea Boryi.

Other southern forms extend much further north
;
and

a small group occurs in the Shetland seas. A very limited

number have found their way to the north-east of Scot-

land and England ; and in similar cases Mr. Norman has

shown it to be probable that migration has taken place along

the western and northern and down the eastern coasts f-

The north-eastern district is characterized by the pre-

valence of Arctic and boreal forms^ and the absence for the

most part of distinctively southern species, even of such

as have found their way as far north as Shetland.

Amongst the British Polvzoa we find a number of

erratic species having a wide and somewhat anomalous

range. For instance, Cellaria fistulosa has occurred in

the Mediterranean and at Madeira, in South Africa, in

Scandinavia and North America, in the Indian Ocean,

in Australia and New Zealand. Microporella ciliata,

another cosmopolitan form, ranges to Florida, California,

the Arctic seas, Scandinavia, South Africa, the Arabian

sea, Australia, and New Zealand. M. Malusii has been

found in the Arctic seas, Scandinavia, the Black Sea, the

* L. foUacea has occurred in the Hebrides.

t Bugula turhinata is probably a southern form which has thus made its

way to the Duvliam and Yorksliire coasts.

i2
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Mediterranean, Madeira, Sontli America, Australia, New

Zealand. Caberea Buryi has a wider range. These are in

no measure abyssal forms (which are generally very widely

diffused), but flourish between tide-marks and in shallow

water, though also found at greater depths. There are many

facts in the distributional history of the Polyzoa of which

it is difficult to find an adequate explanation. In addi-

tion to migration along the coast-lines and through the

profound depths, which are subject to uniform climatic

conditions, there has been a more irregular and sporadic

diffusion by the agency of cm^rents, floating weed, timber,

&c., and by means of ships. Probably the latter may
have played a not unimportant secondary part in deter-

mining some of the more abnormal phenomena of distri-

bution. Many of the species exhibit great adajjtabilit}'^

to different climatic conditions, and if transported to

distant regions might readily accommodate themselves to

their new home.

Glancing at the foreign relations of our native species,

Ave find a very close resemblance between the Polyzoan

fauna of the south-west coasts of France and of our own
;

of 53 species recorded by Fischer 45 or 4G are British.

A small group is common to our shores and to those of

South Africa : the species composing it are in great

measure very widely distributed forms
; and almost all of

them are also Mediterranean. Of the species (about 30)

Avhicli are both Madeiran and British, almost all are essen-

tially southern forms : most of them have been recorded

as Mediterranean; and probably all will prove to be so.

One or two northern intruders {Scrupocellarla scabra &c.)

occur amongst them. Australia and New Zealand have

each a fcAV species that belong to our fauna
;
and of
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these rather less than half are common to the two

countries.

About 100 British species occur on the more south-

erly coasts of Norway^ and about 70 within the Arctic

region ; no distinctively southern forms^ I believe, are

met with amongst them. About 50 of our species range

to the North-American coast, almost all of which have

been recorded from the Arctic seas *.

It is interesting to compare the number of species

found in three well-marked districts (each of which has

been thoroughly investigated)
—the south-west coast of

England, Shetland, and portions of the north-east coast

of England f.
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Polyzoa for which I am indebted to Mr. A. Bell *. To

these must be added species detected by Manzoui in the

Italian Pliocene^ by Waters in that of Sicily, and by

E-euss in the Tertiaries of Austria and Hungary. Amongst

the latter are a number belonging to the Miocene age.

Altogether about 60 of our species have thus far been

recorded from the Tertiary beds. Two or three forms

seem to be identical with Cretaceous species.

The Polyzoa are of venerable antiquity ; they occur

in the Palseozoic rocks, but are chiefly represented there

by the Cyclostomata \ or kindred forms. There is evi-

dence, however (as I learn on the excellent authority of

Mr. R. Etheridge^ Jun.), of the existence of a few Cheilo-

stomatous genera at least within this epoch ;
and probably

the group is rej)resented in the Silurian division of it.

The Polyzoa abound in the Jurassic strata, and seem to

reach their maximum in the Chalk. In the latter the

Cyclostomata exhibit a wonderful variety and beauty ; tlie

Cheilostomata also have here reached their full deve-

lopment.

Classification'.

It is quite unnecessary to enter into the various systems

of classification which have long since had their day, and

which retain no permanent value.

Johnston % recognized the Molluscan affinities of the

Polyzoa; and his classification in its leading features

* lu tlie uomenclature adopted bj Mr. Bell the Middle Pliocene includes

the Coralline Crag and part of the Red Crag, and the Upper Pliocene such

portions of the latter as have a fauna closely assimilated to that of the

boreal European Seas. The term PalaoUthic is employed to designate

post-glacial deposits.

t Of recent genera, Stomatopora and Diastopora appear to occur iu the

Silurian rocks.

\
'

History of British Zoophytes,' 1847.
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agrees with the skilfully devised system which we owe

to Mr. Busk, and which has obtaiued so wide a cur-

rency*. As an artificial arrangement, which alone it

claims to be, the latter leaves little to be desired, and

has rendered the most important service in promoting

the accurate knowledge of Polyzoau forms. But, from

its very nature, however good of its kind, it could only

hold a provisional place. Marshalling the known forms

in convenient groups distinguished by easily recognizable

characters, it is an admirable instrument in the hands of

the student for the identification of species ;
but it gives

him no clue to their natural relations. Its families are,

for the most part, founded on characters of the slightest

significance ;
and the forms ranked under them have often

little to unite them but some trivial peculiarity. Thus

the extensive group of the Escharida is based on the

ramose condition of the zoarium (a structural feature

of comparatively little moment), and includes a hetero-

geneous collection of species, many of which have little

in common but their branching stem, and are isolated

from their nearest of kin ; and the same criticism applies

to the genera.

D'Orbigny's elaborate classification in his
' Paleon-

tologie
'

t lias one good feature at least : his family

groups have a wider range, and embrace diversities in

the mode of growth. His genera, on the other hand, are

often founded on utterly trivial features, and have been

multiplied indefinitely to represent every insignificant

variation of habit. As a svstematist we owe him little

* Britisli-Museum Catalogue, 3 parts ;

'

Crag Polyzoa,' PalaBontogra-

phical Society.

t Pal. fran(;aise, Terrains Cret. vol. v.
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(his nomenclature is uncouth and bewildering) ;
but his

knowledge of Polyzoan form is perhaps unsurpassed, aud

by his clear diagnosis and splendid plates he has given us

a new revelation of the structural variety and beauty

of the class.

"VYe owe to Prof. Smitt * the first serious attempt to

substitute a natural system for the purely artificial ar-

rangements hitherto in use
;
and it may at least be said

that^ if he has not overcome all the difficulties incident to

the work aud has left many problems unsolved, he has

given us the most fruitful suggestions, and may perhaps

have struck the track along which future advances must

be made.

He has aimed at a genealogical classification, starting

with the proposition that the variations of species follow

the line of their development and may be in great measure

explained by it. The Polyzoa, he remarks, as compound

animals offer great facilities for the study of the laws and

causes of variation. The difl'erentiation of the colony gives

us a series of variations, running from the early and simple

states to the fully developed form, which is the parallel of

the series of difi'erences amongst species. Thus the British

species of Crisia represent the evolutional stages of one

and the same type, of which Smitt regards C. geniculata,

Milne-Edwards, as the fii'st and simplest. The forms

of this genus he would arrange, according to the law

of their evolution, in a series, the members of which,

springing from a common origin, will hold each its evo-

lutional o-rade.»^

* "
Brjozoa marina in regionibus arcticis et borealibus ^iventia," Qifv.

Kongl. Yct.-Akud. Fork. 1867 ;
"Kritisk ForLerkning/' ibid. 1864 and fol-

lowing years ;

' Floridau Brjozoa.'
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Of the Cheilostomata be says :
—" Hoc eniin certum

dicimus, ut ex origine simili progresses sint hce forma,

quarum colonia et individua in uno vel altera studio

evolutionem sistere possint ;

" and he summarizes his

doctrine thus :
—"

Si sermone theoretico uti licet, sicut

individua, sic etiam species et ceterce divisiones, qu(B

systema naturale conficiunt, leyibas evolutionis suhject<e

sunt."

Certainly a most interesting field of inquiry is hei-e

opened before us
;
and though we may not be prepared at

present to accept Prof. Smitt's view (and as little are we

prepared to reject it), there can be no doubt that it should

give for some time the direction to investigation.

It seems to me, however, that the attempt at a genea-

logical arrangement in detail, if it should ever be feasible,

is certainly premature, and that even in the hands of so

able and conscientious an observer as Prof. Smitt it

yields any thing but a satisfactory result. He himself

admits the serious ditiiculties attendant upon the work,

some of which are never likely to disappear *.

It must, I think, be admitted that his reduction of the

older species is, to a considerable extent, excessive, whilst,

at the same time, the grounds on which forms are asso-

ciated in one and the same specific group are often

questionable, and no small amoaiit of confusion is

caused by the blending of species of doubtful affinity

ujoder a single name.

Our knowledge of the morphology of the class will be

lietter promoted at the present stage by keeping separate.

* " Iterum et itei'um memoranda c^t ignorantia nostra pracipiie spe-
c'ierum extiuctai-um, qua; liinite.s harum divisionum incorlos facit."'— ffi/'y.

1867, p. 486.
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and clearly discrimiuating, the more constant and perma-

nent forms, with due attention to their evolutional his-

tory and varietal tendencies, than by merging them in

genealogical groups the composition of which must, in

many cases, be largely speculative.

One of the most important features of Prof. S mitt's

system is the place which he assigns to the zooecium in

the construction of families and genera. The mere mode

of growth he treats as a perfectly subordinate character,

and bases his divisions chiefly on the essential element

of the structure, the cell *. This revolutionary step in-

volves the breaking-up of a large proportion of the older

genera and the wide dispersion of forms hitherto most

closely associated ;
but there can be no doubt that it is a

necessary preliminary to the introduction of a natural

system. The varieties of habit which have been made

the criteria of genera, may occur within the limits of a

species. It is not the mode in which the cells combine,

but the cell itself, that is the true test of relationship

and the essential basis of a natural group. Prof. Smitt

has remarked, "Sempet^ videbimus, zibi forma zocecii eadem

sit, ceteras dissimilitudines altero vel altera modo evane-

scere."

Retaining Mr. Busk's three principal divisions of the

Gymnolcemata, he arranges the Cheilostomata under four

groups :
—the Flustrina, with quadrate cells, the front sur-

face of which is flat and equals the area of the primitive

aperture ;
the Cellalarina, with corneous or corneo-calca-

reous infundibuliform cells, the inferior portion of which

* 01' eoui-Bo, ill practice, this principle applies chiefly to the Cheilosto-

mata. Amongst the Cyclostomafa there is great nnifonuity of strnctnre

in the zooecinm ;
and in the case of the Cfcnot<to)i/ata other important cha-

racters are available.
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below the aperture is tubular or obcouic ; the Escharina,

with calcareous cells, the aperture of which about equals

iu size the operculum, no membranous area being- left;

and the Cellcporiaa, with calcareous cells more or less

vertical to the plane of the colony, with a terminal aper-

ture, and irregularly heaped together. The families and

genera are constructed in harmony with the principles

which have been briefly indicated.

It is impossible to estimate too highly the thoroughness

of research on which Prof. Smitt^s classification rests, and

the important coutribution which he has made towards a

natural system, however much we may be disposed to

dissent from some of his results.

In his great work on the Embryology of the Polyzoa^,

Barrois contends that in classifying these animals account

should be taken of all the forms iu the life- series toge-

ther, and sketches an arrangement suggested by the study

of the larvae (p. 250) ,
for comparison with that of Smitt,

from which it differs in some important respects. Our

knowledge of the larval forms, however, is as yet too frag-

mentary to allow of our building much upon it
; Barrois's

sketch is quite hypothetical, and, though interesting iu

itself, can only be accepted as a suggestion requiring the

confirmation of further research.

In the present work the Polyzoa are ranged under the

subclasses instituted by Ray Lankester, and based on the

characters of the lophophore. Most of them are Holo-

branchiate, and have the tentacles in a continuous series.

A single genus only exhibits the Pterobranchiate struc-

ture, in which the MoUuscan character is more pro-

nounced, and the lophophore is broken into two distinct

* • Recb. siir Fembryologie des Bryozoaires/ 1877.
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arms^ bearing a resemblance to the branchial appendages

of the Brachiopoda.

The HolobrancMa form two cardinal groups
—the Edo-

proda, in which the lopliophoi'C surrounds the mouth

only ;
and the Entopi'octa, in Avliich it incloses both the

orifices of the alimentary canal *.

The former division embraces the great body of the

Polyzoa ;
and its marine forms are comprised in a single

order, the Gymnolcemata, distinguished by two principal

features, the complete abortion of the foot and the cir-

cular disposition of tlie tentacles.

The Gymnolcemata I have ranged under the three well-

known suborders founded by Busk on certain structural

peculiarities of the cell.

i. Cheilostomata.—These are distinguished by the pre-

sence of a movable corneous valve, closing the orifice

through which the tentacular corona is protruded ;
the

operculum is furnished with two sets of muscles, by

means of which it is opened and shut. In this division

we meet with some special structures which are wanting

elsewhere : the ova are commonly matured in distinct

marsupia; appendicular organs [avicularia and vibracnla) ,

-which, as we have seen, are jnodificatious of the Cheilo-

stome cell, are present in great abundance. The calca-

reous test, in a large proportion of the forms, is highly

developed ;
and there is also considerable variety, and, in

* Barrois has studied the development of the corona in Alcyonidium

{op. cit. p. 2.57, pi. xvi.), and finds that at a certain stage the arrangement

of the tentncles is tempoi-arily the same as that which is permanent in the

Entoprocia ;
this is followed by a division of the corona into two symme-

trical halves, as amongst the Phylactolcemata ;
and this gives place to the

typical conformation of the Ecto2}rocla. The developmental history, there-

fore, gives u8 the comparative rank of these three divisions, and sliows tlie

Entoprocia to be the lowest in the scale.
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many cases, a good deal of specialization in the structure

of the polypide.

ii. Cyclostomata.
—These, which are the earliest extant

forms, are distinguished by the simple, inoperculate

orifice of the zooecium.

Simplicity, indeed, is in the highest degree character-

istic of the group : the cells ai'e universally tubular ;
the

polypide is without complexity of structure and has a

small number of tentacles ;
all apj^endicular organs are

wanting. There is also a remarkable uniformity in the

embryology; and the larvae of the leading families are

identical. Barrois is right in describing it as '^le groupe

le plus naturel et le mieux circonscrit de la classe entiere

des Brvozoaires."

iii. Ctenostomata.—The leading characteristic of this

division is the curious opercular mechanism of the cell.

The upper portion of the cell-wall is of slighter material

than the rest, and terminates above in a number of deli-

cate setse held together by a thin transparent membrane.

(See Woodcut, 35 ec' and op, p. 562.) When the poly-

pide retreats, the whole of this anterior portion is drawn

in by means of a special apparatus of muscles, and the

setse, being brought closely together, form an operculum

(or protective covering) above the tentacles. This ar-

rangement secures the freest play for the corona when

exserted, and perfect security when the polypide with-

draws. The Ctenostomata are also characterized by their

horny, or membranous, or membrano-gelatinous tests
;

they are never calcareous. Marsupia and appendicular

organs are wanting.

Ehlers has criticised the constitution of this division :

he considers that the setose operculum is not sufliici-
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ently diagnostic, as we find a similar structure in

some Cheilostomata (e. g. Aetea) ;
he also objects to the

union of tlie Halcyonellea and Stolonifera in a single group.

As to the latter point, he seems to me to have exaggerated

the amount o£ difference between these two sections. The

primitive forms of StoJonifer^a, such as VictoreUa, are very

slightly removed from those Alcyomdia in which the

cells are more or less detached and arranged in linear

series. In the former the erect, tubular portion of the

adult cell is a direct continuation of the stolon
; in the

young state this erect portion is wanting, and the cell is

wholly decumbent and in the line of the stolon. It is

essentially the same as a cell of Alcyonidium disjunctum

or of Arachnidium. If the fore part of the latter were

to be produced into a tubular extension (and this takes

place in some cases, as in Alcyonidium mamillatum and

Arachnidium fibrosum) ,
it w^ould be almost identical with

such forms as VictoreUa and Cylindroecium. In the higher

Stolonifera (such as Boiverbankia) the stolon must be re-

garded as made up of cells in Avhich the polypide is

aborted, and the true zoo3cium is the equivalent of the

tube of VictoreUa, which has gradually become contracted

below and isolated from the stolon. The two groups, then

are closely connected
;

and there seem to be no sufficient

grounds for separating them.

As to the second objection raised by Ehlers, I confess I

cannot see that the existence of certain obscure vestiges of

the setose operculum in a few forms occupying the border-

land of the Cheilostomatous division should be accounted

fatal to the present group. In the "
frill

"
of the genus

Aetea the structure has entirely lost its original character;

and if this relic should indicate a not distant relationship
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between the two sections, it would only be one more proof

that in our classifications we may not look for sharply de-

fined provinces, but must be content "with the "
vanishing

lines
"

of nature.

Our real perplexities commence when we attempt to

frame the families and genera; for in the case of the

Polyzoa it is extremely difficult to seize the significant

characters. This remark applies especially to the Cheilo-

stomata. Amongst the Cyclostome forms* there is so

much uniformity in the zooecia, that we are compelled to

base our divisions on the grouping or mode of combina-

tion. Throughout this suborder the cell has undergone

the slightest modification ; but there is an almost endless

variety in the zoarial form. In dealing with the Cteno-

stomata important characters are supplied by the polypide

and the structure ot" the zocecium, and we have compara-

tively little difficulty in defining well-marked groups.

But in the case of the Che'ilostomala, and especially of the

Escharine forms (in the classification of Smitt), it is

otherwise. Here the polypide gives us no material help,

exhibiting few A-ariations of any systematic importance.

Amongst the Aeteida it is of a very simple type, and

reminds us of that of the Crisiidce ;
in this, as in other

elements of structure, this group makes an approach

to the Ctenostomata. In the genus Bugula it exhibits

strongly marked features
;
but such diff'erences as generally

occur are devoid of any special significance. The avicu-

laria ai*e for the most part much too inconstant to serve

the purposes of the systematist ; and their history shows

us that as indications of affinitv thev are seldom to be

* On tlie gemmation of the Cyclostomutu, see Barrois,
'

Embryologie,'

p. 76.
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trusted. There remain the characters of the cell itself

and the habit of erowth. It can hardly be deemed

doubtful which of them should have precedence in a

natural system; we may go very much further, indeed,

and say that in such a system the latter must hold a very

secondary and subordinate place. The essential structure

of the cell, as one of the primary zooidal forms, must

certainly be accounted the most important point, both in

itself and as a clue to relationship. The mere habit is, so

to speak, a superinduced condition^ which may be different

in the most nearly related and similar in the most diver-

gent forms; and groups based on it, instead of fitting in

with natural afiinities, are found to traverse them at all

points. Thus the venerable family of the Escharidce

(auctt.) is a mere jumble of incongruous elements, and

no more represents the natural relationships of the forms

which compose it than would a group of plants founded

on the colour of their flowers. In the same way the genus

Lepralia (auctt.) is a miscellaneous collection, made up, as

it were, of numerous distinct nationalities, included with-

in a purely artificial boundary -line. The older systems,

indeed, for the most part, inverted the true order, and

gave the first place to secondary, but easily recognizable,

characters, thus sacrificing nature to convenience.

It is an important fact that within the compass of a

tingle species the most diverse modes of growth may
occur. Thus in Membranipora arctica (of which I have

examined numerous specimens obtained by the Dutch

Arctic expedition) we meet with a crustaceous state, in

which it creeps as a network over stones, a Hemescharine,

in which it rises into unilamellate expansions, and an

Escharine, in wliich it forms well-compacted bilamellate
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fronds. Many cases of the same kind occhr. Smittia

Landsborovii and Lepralia foliacea exhibit the same diver-

sities of habit^ the crustaceous predominating in the

former and the foliaceous in the latter. A considerable

number of species are now known in which the same cell

is associated with very various modes of growth. The

genus Porella of the present work embraces species which

exhibit the most striking diflFerences of habit
;
but they

all possess zooecia which are both essentially identical in

the adult state and pass through the very same course of

development. So far as the cell is concerned^ there are

none but specific distinctions between them
;
and we cannot

doubt that it is more philosophical to unite them in one

genus on the strength of their structural similarity, than

to separate them for their diverse habit.

I should lay it down, then, that in the formation of

families and genera in this division, and especially in the

Escharine group, the characters of the cell must be taken

as the basis, and a secondary place be assigned to mere

zoarial habit.

What, then, are the most significant features of the

zooecium for classificatory purposes? Form, superficial

sculpture, the presence or absence of spines or other ap-

pendages, these are generally too variable and inconstant

to yield any sure criteria. But we may find such in the

structural peculiarities of the cell—as, for instance, the

modifications of the aperture, the degree in which the

primitive opening is preserved or obliterated, the ribbed

condition of the front wall (as in Memhrankporella and

Cribrilina), the chambered condition of the ca^dty (as in

Steganoporella) , &c. One of the most constant features

of the zooecium, too, is to be found (as noticed long ago

k
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by Hassall) in the orifice^ which exhibits a series of well-

marked modifications^ and has in some cases a develop-

mental history, which affords the most valuable, because

the most significant, characters.

In the Escharine* group it seems to me that the

families and genera should be based almost wholly on the

zooecial character
;
but I am certainly not prepared to

hold that other structural elements should never be taken

into account. The Flustrida, which seem to constitute

a most natural group, have a true Membraniporidan cell,

and hold their separate place by virtue of their corneous

and foliaceous zoaria. It certainly seems desirable that

this marked zoarial modification should be distinguished

by a separate name. Probably, however, it might be well

to include this group and the MembraniporidcB in a single

family, based on the unity of the cell. In such a tribe as

the Polyzoa there must undoubtedly be some flexibility in

our system.

The principal systematic changes will be found in the

Escharine division, where also the chief difficulties have

been encountered. Many of the generic groups (such as

Membraniporella, Cribrili?ia, Porina, Smittia, Lepralia,

Mucronella, &c.) will, I think, commend themselves at

once to the student. Some are less strongly marked,

but not, I believe, less natural. A few have more doubt-

ful claims, and may require revision in the light of fuller

research t- In all cases I have taken into account such

foreign species as were available in studying our British

forms.

* I use this term as defined by Smitt, to include the old Lepralia, Es-

chara, and kindred genera.
t In a few cases I have not had a suilleiently large number of specimens to

allow of the complete study of the form in its rarious stages.
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Here and there refractory species liave been encoun-

tered^ which it has been difficult to range under any con-

stituted group ; they have been associated (provisionally)

with the forms with which they seem to have the largest

amount of affinity.

A word in conclusion as to the nomenclature. The stu-

dent will note many changes, and will regret (as I do) the

loss of old and familiar names. But the changes, such as

they are, have been made, not wantonly, but after careful

examination, in obedience to a principle which I believe to

be, on the whole, eminently conducive to the interests of

science. To the new generation, we must remember, they

will bring no regrets, but only the gain of a more uniform

and stable system.

For the rest, I shall be well content if this revision of

the older classification should be a step towards the reali-

zation of a natural system, and a help towards a yet fur-

ther step in advance.

Name of the Class.

With reference to the name of the Class, it seems almost

vain to hope for uniformity of practice. The continental

zoologists universally (I believe) employ Ehrenberg's de-

signation, Bryozoa ;
the English generally, and some

Americans at least, give the preference to J. V. Thomp-

son's name. The point has often been discussed, but with

little result. The arguments on each side, however satis-

factory to those who use them, do not diminish the amount

of disagreement. The contrasted opinions have, indeed,

their geographical range, and are subject to very strin-

gent laws of distribution.

It seems necessary, however, to re-state the grounds on

k2
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which those who continue to adopt Thompson's name rely,

and to justify their departure from what is^ it must be ad-

mitted, the prevalent usage. If the question were merely

one of priority, it might be readily and conclusively settled,

and in this case the recognized laws of scientific nomen-

clature would come in to restrain the license of individual

systematists, and enforce a wholesome uniformity. But

other elements besides mere date are involved ; and in these

the real difficulty lies.

So far as the mere question of time is concerned, the

facts are conclusive in favour of Thompson's claim, as long

since shown by Busk (1852)^ and Allman (1856) f. The

term Biyozoa first made its appearance in the '

Symbolse

Physicse
'

in 1831 J ; but Thompson's
'

Researches,' in

which he proposed the name Polyzoa for the type of struc-

ture which he had demonstrated in the polypide of the

Ascidian zoophytes §, were published in 1830. We learn

from himself that his discovery was made as early as 1820;

so that he really anticipated Grant (1827) and Milne-

Edwards (1828), though the publication of his results was

delayed. That his name was published before Elirenberg's

it is impossible to doubt. Cams, however, urges that it

had been previously employed by Lesson (in the '

Voyage

de la Coquille ') for a genus of Tunicates, and that this

fact alone must prevent its adoption ||.
But the genus

Polyzoa of Lesson appears not to have made good its place

in molluscan nomenclature ;
I cannot learn that it is found

* " On the priority of the term Polyzoa for the Ascidian polypes," Ann.

N. H. ser 2, x. p. 352.

t 'A Monograph of the Freshwater Polyzoa,' pp. 5, 6.

\
'

Symbolte Physiese ;
seu icoues et descriptiones animalium

'

&c., 1828-

1831.

§ This I take to be what Thompson intended.

II

' Ilandbuch der Zoologie,' erster Band, ii. Halfte, p. 790.
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in any recent systematic work. Whether it ever became

current at all, I am not aware ; but it seems to have

lapsed ; and it is therefore perfectly allowable to give the

term another application:

The most plausible objection to the retention of Thomp-
son's name is founded on his own mode of defining it.

He uses Polyzoa in the singular number, and describes it

as
" a new animal discovered as an inhabitant of some zoo-

phytes." It is argued that he evidently employed the

name to denote the polypide merely, and that to make it

a class-designation would be to give it a totally different

sense from that which he intended *. This reasoning, it

seems to me, proceeds on a complete misapprehension of

his meaning. He used the term Polyzoa (in opposition to

Hydra) to denote a distinct type of structure, which he had

demonstrated, and not as the mere name of the single

zooid. This is evident from the following, amongst other

passages :
—" The Polyzoa will probably be found in many

dissimilar genera of the zoophytes, and even mixed up with

Hydra in some; . . . and hence this discovery must be the

cause of extensive alterations and dismembermeuts in the

class with which they have hitherto been associated. ... I

shall merely indicate here in a general way the whole of

the Flustraceee, in many of which I have clearly ascertained

the animals to be Polyzoa ;" which is equivalent to saying

that they exhibited the new type of structure, and were

thus distinct from the Hydra. In a word, Polyzoa, as he

uses it, is essentially a class- designation, and not the name

of a mere structural element.

His Polyzocs were polypes exhibiting a molluscan orga-

* See a paper by Mr. A. W. Waters, Proc. Manchester Lit. & Phil. Soc,

Microscop. & Nat. Hist. Section, March 11, 1878; Ann. N. H. Jan. 1880.
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nization, as distinguished from the Hydrce ;
that is^ they

were strictly a Class *.

As to the form of the word^ it seems to me to be a

point of the very smallest moment. No doubt Polyzoce

would be the proper reading, if we must of necessity

accept Thompson's original error in the construction of

the wordf. But it is surely allowable to alter the ending,

and so bring the term into harmony with our present

usage. In doing so we retain all that is essential, and

we leave the honour with him to whom it is justly due.

Bronn's criticism that the term Polyzoa is not dis-

tinctive, and may properly be used of other groups besides

the present, has a certain weight ;
but if we were to em-

ploy the principle which it implies as a practical test of

our nomenclature, it would involve not the mere displace-

ment of a single name, but widespread change and con-

fusion.

Thompson's name, then, seems to me to have every claim

to adoption ;
and as uniformity in scientific nomenclature

is clearly desirable, I shall still venture to hope that conti-

nental zoologists may not be unwilling to reconsider the

* The following passages may be added, as showing clearly the sense in

which Thompson used the term Polyzoa :
—" The other species of Sertularia

in which the animals have been determined to be Polyzom may, . . . perhaps,
be referred to wie genus."

" The present Memoir has for its object to de-

monstrate another form of animal not hitherto known, and which, while it

must be allowed to belong to a new type of Mollusca Acephala, resembles

exteriorly in some manner the Hydra ;
this animal has been designated by

the name of Polyzoa." In this passage both Hydra and Polyzoa are used

to denote types of structure, and not elements of the compound organism.
In the prospectus of the whole work, we find the following as the subject

of the 10th Memoir:—"Animals of some CdlaricB, TuhuliporcE, and Flus-

^r««'(g proved to be Polyzoas." To substitute /io/?/pic?cs for jjo/^^'fl® in this

sentence would be to render it perfectly unmeaning.
t Thompson himself once uses Polyzoa as the plui*al form. Mem. 5,

p. 96.
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grounds on wliicli they have hitherto given their adhesion

to Ehreuberg.

Note on the Phosphorescence of the Polyzoa.

Phosphorescence has been observed in several species.

In Membranipora membranacea Dr. Landsborough de-

scribes the light as being very beautiful
;
when a speci-

men was shaken, it presented the appearance of a "
sheet

of fire.^^ In Membranipora pilosa every cell showed a

brilliant little star ; the zoarium was like
'' an illuminated

city.'^ Scrupocellaria reptans and Valkeria uva, form

cuscuta, are also phosphorescent species. We learn from

M. Velain* that a Bugula occurs in the island of St. Paul,

in small submarine grottos, which is of a deep azure-blue

colour and strikingly phosphorescent. When the water

containing it was agitated it showed the most brilliant

coloured lights, which changed with astonishing rapidity

from red to green, or to azure-blue. When the water

was left quiet the beautiful display ceased.

Systematic Table.

Subkingdoai MOLLUSCA.

Branch ACEPHALA.

Class POLYZOA, J. V. Thompson.

Bryozoa, Ehreuberg, &c.

OiLiOBRACHiATA, Farre.

Tentaculibranchia, E. Ray Lankester.

Acephala with well-developed, separate, ciliated gill-

* " La Faune des lies St. Paul et Amsterdam," Arch. Zool. experimen-

tale, 1877.
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filaments in the position of oral tentacles
;
mouth and

anus approximate ; foot rudimentary or aborted ;
mantle-

skirt absent ; inclosed in a chitinous or calcareous or

gelatinous cell (=mantle shell) ; usually forming colo-

nies by continuous gemmation, rarely single.

Subclass HOLOBHANCHIA, E. Ray Lankester.

Lophophore either circular or horseshoe-shaped^ bearin

an unbroken series of tentacles.

Group a. Ectoprocta, Nitsche.

Anal orifice without the lophophore.

Order GYMNOL^MATA, Allman.

Infundibulata, Gervais.

Stblmatopoda, Van der Hoeven.

Polypide destitute of an epistome (foot) ; lophophore

circular.

Suborder I.—CHEILOSTOMATA, Busk.

Celleporina, Ehrenberg.

Orifice of the zocecium closed by a movable opercular

valve. Ova usually matured in external marsupia. Ap-

pendicular organs (avicularia and vibracula) frequently

present.

Family I.—Aeteidae.*

Aetea, Lamouroux.

* The Aeteidm with the genus Beania ai*e ranked by Carus as a sub-

order, tbc Sfolonata, which is thus characterized—"The conical or tubular

cells ranged singly on a tubular stolon." But Beania and Adea are not

closely related ; the peduncles by which the cells are united in the former

are by no means homologous with the creeping stems of the latter, whilst
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Family II.—Eiicratiidas.

EucBATEA, Lamouroux.

Gemellaria, Savigny.
ScRUPARiA, Hincks.

Huxleya, Dyster.

BrettiAj Dyster.

Cellularia, Pallas.

MenipeAj Lamouroux

Family III.—Cellulariidse.

ScRUPOCELLARiA^ Van
Beneden.

Caberea, Lamouroux.

Family IV.—BicellariidsB.

BicellariAj Blainville.

BuGULA, Okeu.
BeaniAj Jolmston.

Family Y.—NotamiidsB *.

NoTAMiAj Fleming.

Family VI.—Cellariidse.

Cellaria, Lamouroux (part).

- Family VII.—FlustridsB.

FlustrAj Linnseus.

Family VIII.—Membraniporidae.

MegaporAj Hincks.Membraxipora, Blain-

ville t.

the cells themselves are of a very different type in the two genera. The
Aeteidce seem to be properly ranked as a family of the present suborder ;

their stoloniferous character is not sufficient to raise them to the rank of a

higher group. Amongst the Euci-ciHidcB it is shared jby the genus Eucratea,

but would certainly not warrant its separation from the forms with which

in other respects it is most closely allied.

* Families 1 to 5 inclusive constitute the Ccllularina of Smitt; families

6-9, the Flustrina ; families 10-14, the Escharhia
; family 15, the Celle-

porina. The last group he has now abandoned.

t Memhranipora pilosa. The systematic position of this species must be

considered doubtful. Its extraordinary larva (Plate LXXXIII. fig. 9)

allies it to Flustrella and (in some degree) to Eucratea. We are not in a

position as yet to determine its afBuities with precision.
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MiCROPORA^ Gray.
Steganoporella, Smitt.

Family X.

Cribrilina, Gray.

Family IX.—Microporidae.

Setosella, Hincks.

-Cribrilinidae.

Membraniporella,
Smitt (part).

Microporella, Hincks

DiPORULA, Hincks,

Family XI.—Microporellidaa.

Chorizopora, Hincks.

Family XII.—Porinidas, D'Orbigny (part).

Lagenipora^ Hincks.

CelleporellAj Gray.

PoRiNA, D'Orbigny.
Anarthropora, Smitt

(part) .

Family XIII.—Myriozoidsa.

Schizoporella^ .

Hincks*.

MastigophorAj Hincks.

EHYNCHOPORAf, Hincks.

ScHizoTHECA, Hincks.

HiPPOTHOA, Lamouroux.

Family XIV.—Escharidse.

Lepralia^ Jolinston

(part) .

Umbonula^ Hincks J.

PoRELLA^ Gray.
ESCHAROIDES, Smitt.

Smittia, Hincks.

Phylactella, Hincks.

MucRONELLA, Hincks.

Palmicellaria^ Alder.

Retepora, Imperato.

*
Schizoporella hyalina. Barrois notes a peculiarity in the gemmation

of this species. The buds originate laterally, instead of at the summit of a

cell; and the zooecia may therefore be described as intercalary in their

arrangement. (See Plate XLV. fig. 3.) There are also distinctive points

in the larva. Microporella impressa, it seems, agrees with it in these

respects ;
and Barrois would unite these species in a distinct genus

—a course

to which I cannot assent, as the differences between the adult forms seem to

me much weightier and more significant than the alleged points of agree-

ment.

t This genus is wrongly placed amongst the EsckaridcB in the body of the

work (p. 385).

I In the descriptive portion of the text this genus stands as Umbonella

(p. 316) ; but since it was in type I have ascertained that a group of
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Family XV.—Celleporidse.

CelleporAj Fabricius (part).

Suborder II.—CYCLOSTOMATA, Busk.

Zooecia tubular, with a jilain iuoperculate orifice.

Marsupia and appendicular organs wanting.

Group i.
—Rabicellata, D'Orbigny.

Family I.—CrisiidaB.

Crisia, Laraouroux (part).

Group ii.—Incbustata, D'Orbigny.

Family II.—TubuliporidsB.

Entalophora, Lamou-
roux.

DiASTOpoRAj Lamx. (pt.) .

Stomatopora, Bronn.

TuBULiPORA, Lamarck

Idmonea, Lamouroux.

Family III.—Hornerida9.

HoRNERA, Lamouroux.

Family IV.—Lichenoporidse.

LicHENOPORA, Defrance.
|

Domopora, D^Orbigny.

Suborder III.—CTENOSTOMATA, Busk.

Orifice of the zooecium closed by an opercidum of setse.

Zoarium never calcareous. Marsupia wanting.

Group i.—Halctonezlea, Ehrenberg.

Family I.—AlcyonidiidsB.

Alcyonidium, Lamouroux.

MoUusca was so called by Artbxir Adams in 1863, and Mr. Kidley (of the

British Museum), to whose kind assistance I am much indebted, informs

me that the name still holds its place in moUuscan nomenclature. I have

therefore adopted the form Umhomda.
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Family II,—Arachnidiidae.

Arachnidium, Hincks.

Family III.—Flustrellidse.

Flustrella, Gray.

Group ii.—Stolonifeba, Ehlers.

a. Orthonemida, Hiucks.

Family IV.—Vesicnlariidae.

Vesicularia, J. V.

Thompson.
Amathia, Lamouroux.

Bowerbankia, Farre.

AvENELLA, Dalyell.

Farrella, Ehrenberg.

Family V.—Buskiidae.

BusKiAj Alder.

Family YI.— Cylindrceciidae.

Cylindrcecium, Hincks. Anguinella^ Van Bene-

clen.

Family VII.—TriticellidsB.

Triticella, Dalyell. |
Hippuraria, Busk.

b. Campylonemida, Hincks.

Family VIII.—ValkeriidsB.

Valkeria^ Fleming (part).

Family IX.—MimosellidSB.

MiMOSELLA^ Hincks.

Family X.—Victorellidae.

VicTORELLA^ W. Savillc Kent.
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Subclass HOLOBEANCHIA,

Group b.—Entoprocta, Nitsche.

Both the orifices of the alimentary canal within the

lophophore.

Order PEDICELLINEA.

Only order.

Family I.—PedicellinidsB.

Pedicellina, Sars.

Family II.—LoxosomidaB.

LoxosoMA, Keferstein.

Subclass PTEROBRANCHIA, Eay Lankester.

AsPiDOPHORA, AUman.

Lophophore produced on each side into a process

(plume), on which alone the tentacles are developed,

forming discontinuous series.

Order PODOSTOMATA, Ray Lankester.

Foot large, overhanging the mouth.

Family Rhabdopleuridse.

Rhabdopleura, Allman.





PLATE LXXXI.

FIG.

1. Pedicellina cernuAj var. glabra, p. 565.

2. , elongated form.

3. , showing the tentacles folded in.

4-6. Pedicellina gracilis, p. 570.

7, 8. LoxosoMA singulare, p. 573.

9-11. LoXOSOMA CLAVirORME, p. 575.

12. Fragment of the skin of Hennione, with individuals

of the last species in situ, nat. size.





BRITISH

MARINE POLYZOA.

Class POLYZOA, J. V. Thompson.

Subclass HoLOBRANCHiA, K Ray Lankester.

Group a. EcTOPROCTA, Nitsclie.

Order GYMNOLvEMATA, Allman.

PoLYPiARiA iNFUNDiBULATA, Gervais, Ann. des Se. Nat. 1837.
PoLYZOA INFUNDIBULATA, Busk, B. M. Oat.

Suborder I.—CHEILOSTOMATA, Buak.

Family I.—AeteidaB.

ZoQECiA tubular, with a lateral membranous area ; orifice

terminal. Tentacular sheath terminating above in a

circle of setae, which are everted during the expansion

of the polypide.

The Aeteidce exhibit many points of affinity with the

Ctenostomata. The more or less erect, cylindrical cell,

with the orifice at the top, and the frill-like termination
of the tentacular sheath, which must be regarded as the

homologue of the setose operculum, are characters which.

B
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as Prof. Smitt has already remarked^, connect these

Cheilostomatous forms with the last-named division. To

these^ others may be added. The production of cells by

gemmation from a stolon is characteristic of the largest

section of the Ctenostomata as well as of the present family.

Another link between it and certain genera amongst the

Ctenostomata is the membranous area occupying, in the

more typical species, a considerable portion of one side of

the zooecium, which has its equivalent in the genera Triti-

cella (Dalyell) and (probably) Hippuraria (Busk) and (ac-

cording to observations which I have recorded in another

part of this work) in Mimosella.

The Aeteidce constitute a peculiar group ;
and I agree

with Smitt in ranking them as a family, distinguished by
the Ctenostomatous cast of its structure.

On the other hand, it must be noted that they are allied

to Eucratea through the character of the polypide, and in

some other points.

The family contains a single genus.

Genus AETEx4, Lamotiroux'\ .

Aetea, Lanix. Bull. Soc. Philom. 1812: Busk: Smitt, &c.

Anguinaria, Lamk. Extrait du Cours de Zool. 1812 (without character) ;

Johnston, &c.

* 'Oiu Hafsbryozoernes Uttveckl.' &c., 1865, p. 11
;

"
Kritisk Forteck-

ning ofver Skandinav. Haf-Bryozoer," ffifversigt af K. Vetensk.-Akad. For-

handlingar, 1867, pp. 293-5.

t Aetea is clearly a mistake for Actea (or Actcea), one of the Nereids,

according to Homer and Hesiod. Lamouroux himself tells us that his

genus was named after one of the daughters of Nereus
;
but Aetea is not of

their number. Through a bhinder of the author or printer this name has

been substituted for Actea. It occurs in Lamouroux's paper in the Bull.

Soc. Phil. (1812), in his 'Hist. Pol. Corall. flex.,' and in his 'Exposition

Mtthodique,' and has passed into very general use. Nothing could be
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Falcaria
/3, Oken, Lelirb. Naturg. Zool.. Abth. ii. 91, 1815.

Cercaripora (for Aetca tnincata &c.), Fischer, Arch. Mu9. Hish. Nat. ii.

292-313.

Generic Character. — Zocecia calcareous, tubular,

erect, with a membranous area on one side; distributed

along a more or less adherent, creeping fibre, dilated at

intervals; orifice terminal. 0(ECixnone.

The polypide in this genus is of the simplest type.

There is no gizzard; the long oesophagus leads at once

into the digestive sac^ which is but slightly dilated, and

tapers off below; the number of tentacles is small. During
retraction the polypide is not folded upon itself, but

stretches straight downwards within its cell.

The structure recalls in many respects that of the

simpler Ctenostomata, such as Valkeria.

Seven species of Aetea have been described, of which

three occur on our coasts. The genus has representatives

in South America (Patagonia), West Indies^, Australia,

and Africa, as well as in Europe, where it reaches far north.

A. anguina ranges from Norway to Zanzibar, and is

equally at home in Australia and in our own seas.

The specific distinctions are founded on differences in the

size and shape of the cell, and especially in the shape of

the oral extremity, in the comparative length of the mem-
branous area, and in the characters of the surface.

We may perhaps regard the straight forms (in which the

gained by the restoration of her lost honours to Actea to compensate for the

confusion that would be caused by the displacement of a well-established

term. I therefore retain the name as it stands in Lamouroux's works, and

as it is known to science.

*
D'Orbigny records the occurrence of a species in Cuba, which he names

A. Americana; but liis description is so meagre that it is impossible to

decide whether it is really distinct. It is said to be nearly allied to

A. anguina, but to have the cells very much smaller, and narrower at the

extremity..

B 2



4 AETEID^.

area occupies a considerable proportion of the length of

the cell) as the most primitive, and those in which the

upper extremity is modified (as in A. anguina and the

Australian A. dilatata) as the younger in the series.

Aetea anguina, Linnaeus.

Plate I. figs. 4, 5.

Snake Coralline, Ellis, Corall. 43. no. 11, pi. xxii. figs, c, C, D.

Sertularia anguina, Linn. Syst. (eel. 10) 816, (ed. 12) 1317.

Oellularia anguina, Pall. Elench. 78: Ellis, Phil. Trans. Ivii. 434,

pi. xix. fig. 10 (in paper on Actinia sociata).

Cellaria anguina, Ell. ^ Sol. Zooph. 26.

Aetea anguina, Lamx. Bull. See. Phil. 1812 ; Pol. Corall. flex. 153, pi. iii.

fig. 6: Busk, B.M. Cat. i. 31, pi. xv. fig. 1 : Smitt, Kritisk

Forteckn. iii., CEfvers. Vetensk.-Akad. Forhandl. 1867,

No. 5, 280 & 296, pi. xvi. figs. 2-4.

Faloaria anguina, Oken, Lehrb. Naturg. Abth. ii. 91.

Sertularia mollis, J). Chiaje, An. s. Vert. Nap. iv. 147.

Anguinaria anguina, Flem. B. A. 542: Lister, Phil, Trans. 1834, 385,

pi. xii. fig. 4.

Anguinaria spatulata, Lamk. An. s. Vert. (ed. 2) ii. 196: Johnston, B. Z.

(ed. 2) 290, pi. i. figs. 7, 8 : Busk, Trans. Micr. Soc. for

1849, 123, pi. xxTi. : Gosse, Dev. Coast, 141.

Zocecia white and glossy, more or less bent, spatulate at the

upper extremity, ringed, Avith the exception of the cla-

vate portion at the top, which is minutely punctate ; area

occupying from about a quarter to a third of the length of

the cell
; creeping fibre sinuous, punctulate, swelling out

at intervals ;
a cell originating from each enlargement.

Range or Variation. The chief variation seems to be in

the length of the spatulate extremity, and of the curved

anterior portion of the cell. The enlarged spoon-like head

is sometimes elongate, sometimes short and regularly

oval in form. There are also differences in the degree in

Avhich the upper extremity of the cell is bent and the

point at which the curvature commences. But I have not
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noticed any approach to the erect mode of growth which

characterizes the following species.

Habitat. On the smaller Algae chiefly, and especially the

red kinds, occasionally on shells, stones, &c., in tide-pools

and in the Laminarian region *.

Localities. Very abundant in the south and west, less

common apparently in the north of England, rare in

Shetland. Coast of Ireland ; Isle of Wight (W. T.) : Ayr-

shire (Landsborough) : south coast of Durham occasionally

(J. Hogg) : Shetland (C. W. P.) : Ramsay, Isle of Man ;

Filey, Yorkshire
; Llandudno ; Swanage ; Ilfracombe ;

South Devon, most abundant ; Guernsey (T. H.) : Corn-

wall (Couch) : &c.

Geographical Distribution. Bahusia; Southern Nor-

way (Smitt) : Atlantic Ocean ;
Antarctic Ocean

;
Tasmania

(Busk) : Adriatic (Olivi) : Biarritz (W. T.) : Zanzibar
;

Natal (W. Gates) : Glenelg (T. H.).

Ellis^s quaint account of this interesting form is worth

reproducing:
—"From very small holes in the broadest part

of this irregular winding tube [which he had just described]

there arise here and there small testaceous white hollow

figures, exactly resembling a snake without the lower jaw,

in the place whereof is the entrance into the cell.'^ His

figure is admirable, and leaves little room for improve-

ment to those who come after him.

The area in this species occupies the underside of the

curved portion of the cell ; and at the top of it is the mouth ;

the opercular valve falls, like a little trap-door, when the

polypide is about to issue from its cell, and is drawn up and

tightly closed after it when it retreats. The tube below

* " Invests those Algje chiefly whose stems are clothed with hair-like

fibres, as Bast/a coccinea, Griffithsia cquisetifolia, and Bphacellaria scoparia ;

but found occasionally on smooth-stemmed species, as Plocamium coccineum."

—W. Thompson,
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the spatulate extremity is beautifully ringed. Mr. Busk

has noticed the pouch
"
like the bag of the pelican's beak/'

which is formed by the membranous covering of the aper-

ture^ and remarks that numbers of Naviculee and Infusoria

are often found in it. The polypide^ which is small and

delicate, has usually twelve tentacles of moderate length.

When the oral valve opens, a membranous sheath is first

pushed out, with a number of setiform processes round

its free extremity, which are thrown back and form a kind

of frill
;
and then the polypide instantly darts forth : little

more than the pharynx and tentacular crown is protruded.

The swellings on the creeping base in this species are of

moderate size, and generally occur at short intervals
;
so

that the cells are set pretty closely together.

Aetea anguina is developed in extraordinary profusion ;

and bunches of weed are often so thickly covered with

it as to appear powdered over with white. Masses of

Algse from Australia are invested in a similar way by the

kindred A. dilatata.

Aetea recta, Hincks.

Plate I. figs. 6, 7.

HiPPOTiioA SKA, Couch, Corn. Faun. 102, pi. xis. fig. 9 : Johnston, B. Z.

ed. 2, 292.

Aetea recta, Hincks, Devon Cat., Ann. N. H. ser. 3, ix. 25, pi. vii. fig. 3.

STOMAToroRA Gallica, D'Orbigny, Pal. Fran^. Terr. Cret. v. 836, pi. 759,

figs. 1-3.

Aetka sica, Norman, Quart. Jouru. Micr. Sc. n. s. viii. 216.

Aetea anguina /3, forma recta, Smitf, Gifvers. K. Yet.-Akad. Forhandl.

1867, No. 5, 281 & 297, pi. xvi. figs. 5, 6.

Zoacia tall, nearly straight, very slightly dilated above,
truncate at the extremity ; surface coarsely ringed

below, the upper portion punctulate; area elongate,

occupying more than a third of the length of the cell
;
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swellings on tlie creeping stem fusiform^ finely wrinkled

transversely, generally not distant.

Habitat. On shells, stones, &c., from moderate depths to

deep water (80 fathoms) .

Localities. Torbay, abundant; Salcombe; off the Dead-

man, 60 fathoms ;
Isle of Man ; Lamlash, Arran (T. H.) :

Guernsey; Antrim; Shetland, 40-80 fathoms, frequent;

the Minch (A. M. N.) : Birterbuy Bay (G. S. Brady).

Geographical Distribution. Bahusia ; Southern Nor-

way (Smitt).

In this species the delicate creeping fibre swells out at

short intervals into elongate subfusiform bodies, which

closely resemble the cells of Hippothoa ;
a zooecium rises

from each of them, placed at the larger end. Opposite

branches are given off from the sides of these cell-like

expansions. The zooecia are at once distinguishable from

those of Aetea anguina by their larger size and stouter habit,

their erect growth, the absence of the spatulate head, and

the greater length of the area in proportion to that of the

cell. The creeping fibre is also more delicate, and the

swellings in its course larger and more regular in form,

and finely striated transversely.

I have met with no varieties intermediate between these

two very distinct forms.

The oral portion of the cells is very apt to be broken

oflP ;
and when this is the case the species resembles an Hip-

pothoa with a produced tubular orifice (Plate I. fig. 7) *.

* Though I have no doubt that Couch founded his Hippothoa sica on

maimed and imperfect specimens of the present form, his name has, in my
judgment, no claim to adoption. He had only seen the creeping base

vfi^ portions of the cells attached to it
;
and his description, therefore, gives

no idea whatever of the real character of the species. He knew nothing of

its true cells, and so mistook it for an Hippothoa with a tubular mouth. As

no student could identify Aetea recta by means of the diagnosis which he

has given us, as indeed its must essential feature is not included in that
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Aetea truncata^ Landsborough.

Plate I. figs. 8-11 ; Plate II. fig. 3.

Anguinaria truncata, Landsb. Pop. Hist. Brit. Zooph. 288, pi. xvi. figs.

57, 57*.

?Salpingia Hassallii, Cappin, Ann. N. H. ser. 2, ii. 273, pi. x. fig. 3.

Aetea truncata, Busk, B.M. Cat. i. 31 : HincJcs, Devon Cat., Ann. N. H.

ser. 3, ix. 24 : Smitt,
" Om HafsbryozoernesUttveckl.," (Efv.

K, Vet.-Akad. F5rhandl. 1865, 11, pi. ii. figs. 5-14, and

pi. iii. figs. 1-8 ; id. Krit. Fort., CEfv. &c. 1867, 279 &

295, pi. xvi. fig. 1.

PjEteopsis elongata, Boeck, Fdrh. Vid. Sels. Christiania, 1861, 49.

Zooecia short_, straight^ narrowed below^ upper extremity
truncate

;
surface minutely punctate ;

a tubular appen-

dage frequently given off from the middle of the dorsal

surface
; swellings on the creeping fibre very slender,

clavate, generally distant.

Sometimes the cells, instead of being simple, are linked

together in a single series, forming erect shoots, all the

cells in the series, except the primary one, being sup-

ported on long and slender pedicles.

Range of Variation. The zooecia differ much in size;

and a dwarf variety occurs, in which they are only about

half as large as the ordinary cell. The dorsal appendage,

which is in fact a rudimentary cell-pedicle, is sometimes

wanting. The habit is either simple, or a number of zo-

oecia are united in a single series, as in Eucratea. The

creeping stem is adnate or very loosely adherent.

diagnosis, the case, it seems to me, does not come within the scope of the
" law of priority." There is no such species as Hippothoa sica

;
and the

name simply lapses.

It is hardly necessary to add that sica would be a most inappropriate de-

signation for the perfect Aefea recta, however well it may have fitted the

portion of it for which it was originally intended.

D'Orbigny has repeated Couch's mistake, and founded his Stomatopora

( =Alecto) Gcdlica on specimens of the present species from which the upper

portion of the cells had entirely disappeared.
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Habitat. On Algae and shells, between tide-marks and

in moderate depths.

Localities. Lamlash Bay, Arran, on Laminaria saccha-

rina (Landsb.) : Isle of Man, on oyster-shells, common ;

Ilfracombe, on weed between tide-marks
; Swanage ;

South

Devon, not very common (T. H.) : Guernsey (Miss Re-

nouf), &c.

Geographical Distribution. Bahusia; Southern Nor-

way (Smitt) : Madeira (J. Y. J.).

Aetea truncata presents very different appearances in

different states or stages of growth. In its simplest

condition, the zoarium consists of lines of sessile cells,

distributed at intervals along a delicate thread-like

fibre, as in the other species o£ this genus. It ex-

hibits indeed one peculiarity : a large proportion of

the cells are often furnished with a tubular tail-like ap-

pendage, given off from the back and usually directed

upwards ;
it varies in length, and originates about half-

way down the cell. And in some cases this dorsal tube

becomes much elongated, and supports a second cell.

From this second cell a slender stem or pedicle is given off,

which terminates in a third cell, and so on. The species

has taken on the habit of Eucratea (Plate II. fig. 3).

This erect and composite form, however, seems to be

comparatively rare ; more commonly, so far as I have

seen, the simple habit prevails. The cells are usually

sessile, but occasionally are borne on a short tubular pro-

cess given off from the creeping stem. They are of a

pure white colour, and very bright and glossy. The fibre

is of extreme delicacy, and is very minutely but very beau-

tifully dotted over
;
the enlargements from which the cells

rise are slender and comparatively inconspicuous. From

each side of them branches are given off nearly at right
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angles*; and not unfrequently these are not adherent,

but project as slender tubular processes. The fibre

generally is very loosely adherent, except on smooth flat

surfaces, where it is more closely adnate.

There is very commonly a constriction just below the

aperture of the cell ; and at this point it is often broken

across.

Family II.—Eucratiidae.

ZocEciA uniserial, or in two series placed back to back,

expanding from the base upwards, iviih a terminal

or subterminal and usually oblique aperture. Avicu-

larian and vibracular appendages ivanting. Zoaria

forming slender, branching, phytoid tufts.

This family group includes a number of forms of very

simjile structure and habit. The plan of the zoarium

exhibits no complexity and a very small amount of varia-

bility within its limits. The cells in a large proportion of

cases are linked together in single series, each rising from

the upper portion of the one below it. The erect shoots

thus formed give off branches
;
and the pattern of the

ramification varies in the different genera. In the genus

Gemellaria we have a slight deviation from the perfect

simplicity of habit which is so characteristic of this family.

The Eucratea-\\ke cells are here disposed in a double

series, and adhere to one another by the dorsal surface, so

that the apertures of the two rows look in opposite direc-

* I have seen a luxuriantly developed specimen on weed, in which these

lateral branches were present in profusion, attaining a considerable length

and bearing lines of cells. They wei*e slender and of uniform thickness

throughout, and showed no trace of the usual enlargements.
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tions. In Scriqiaria clavata, Hincks, we have an inter-

mediate form, which connects the iiniserial and biserial

genera, and illustrates the way in which the one plan of

growth may have passed into the other.

Throughout this family, so far as its British represen-

tatives are concerned, the zoarium is continuous or not

divided into segments by corneous joints.

In defining the genera I have relied chiefly upon the

characters supplied by the differences in the aperture and

the mode of branching. If the number should seem to be

large for so small a group, I can only urge that it is not

more than sufficient to represent important modifications

of the family type.

The family Eucratiidce includes the whole of the Gemel-

lariid(E of Busk, with the exception of the anomalous

genus Noiamia and Didymia (which last is distinguished

by a very different type of cell). The Australian genus

Dimetopia is allied to our own Gemellaria, and exhibits

an interesting modification of the back-to-back arrange-

ment of the cells.

Genus EUCRATEA, Lamouroux.

Der. From Eucrate, one of the Nereids.

EucRATEA, Lainx. Biill. Soc. Pliilom. 1812 : Johnston : Smitt.

ScRUPARiA, Oken, Lehrb. Naturg. Abth. ii. 90, 1813: Busk.

Sertularia (part.), Linneeus.

Cellularia (part.), Pallas.

Cellaria (part.), Ellis and Solander.

Unicellaria (part.), De Blqinv. Diet. Sc. Nat. 1830.

Catexaria (part.), D'Orbigny, Pal. Fran5. 1850.

Generic Character.—Zoarium composed of a creeping
adherent base and erect branching shoots. Zocecia sub-

calcareous, rising immediately one from the other, so as to

form a single series ; aperture large, oblique, lateral or sub-
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terminal, the oral opening at the top of it ; brandies given

off from the front of a cell below the aperture. Ocecia

terminal.

AvicuLARiA and vibracula wanting.
Tentacular sheath terminating above in a ring of setse.

Though agreeing with Aetea in the character of the poly-

pide and the general plan of growth, the present genus

exhibits a very distinct type of cell. The composite habit,

which is rarely met with in the former (having only been

noticed in A. truncata) is the rule in Eucratea, which

also branches freely, and forms bushy plant-like tufts.

The structure of the primary cell presents some inter-

esting peculiarities. Each colony of Eucratea commences

with a small zooecium, which is free (not adherent) and

borne on a short stalk, with a single joint in the middle

of it (Plate II. figs. 5-8) . This stalk, however, does not

occupy the position of the usual peduncular portion of

the cell, but springs from the front surface, a little below

the aperture or area. It corresponds, in fact, with the

pedicle of a branch. The primary zooecium terminates

below in a short blunt process, which is perfectly free and

unattached. The produced peduncular portion, extend-

ing in the normal cell from the aperture downwards, is

not developed. The aperture occupies nearly the whole

length of the cell
;

it narrows off to a point below, and

expands slightly upwards, being open at the top. The

upper extremity of the cell is subtruncate. From the base

of the stalk supporting this primary cell, in the specimens

which I have examined, another cell, decumbent and

adnate, is given off, which exhibits the normal shape, and

is attached to the parent zooecium by its lower extremity

(Plate II. fig. 7). It may be noticed in passing that there

is a striking resemblance between the primai-y cell of

Eucratea and the cell of Beania in an early stage of
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growth. The two are essentially identical in struc-

ture.

The creeping base exhibits some curious modifications

in this genus. When it is developed on the stems of the

more slender Algae, it consists universally, so far as I have

seen, of lines of decumbent cells, from which the erect

shoots rise, originating, like the ordinary branches, a little

below the aperture. But in other cases I have found it

assuming the form of a delicate tubular fibre, like that of

Aetea, which at intervals swells out into small clavate

enlargements, from which the cells arise. I have never

seen the passage of one of these conditions into the other
;

but it is difiicult to avoid the conclusion that they are

morphologically equivalent, and that the clavate enlarge-

ments are merely aborted cells. They are frequently

much attenuated in Eucratea, sometimes almost oblite-

rated
;
and in such cases we have an indication of the way

in which the chain of adnate cells passes into the per-

fectly simple tube. Under E. chelata I have described

a curious variety, in which the decumbent condition of

the zoarium appears to be permanent.

Two species of Eucratea, as now defined, have been

described. One of them, E. ambigua, D^Orb., which

closely resembles the present form, is a native of South

America. E. chelata has a wide distribution in Europe,

while in Austraha it is exceedingly abundant, attaining a

size and beauty which are unknown in our seas.

Busk has described a Polyzoon from Madeira under the

name of Scruparia [
= Eucratea) diaphana* ] but, from

its mode of branching and the size of the aperture, it

would seem to be more properly referable to some other

genus.

*
Quart. Journ. Micr. Sc. (n. s.) \iii.,Zoopbytol. 281, pi. xxxi. figs. 1, \a.
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EucRATEA CHELATA, Linnceus.

Plate I. fig. 3
;
Plate II. figs. 4-8 ; Plate III. figs. 9-11.

BaLL's-HORN Coralline, Ellis, Corall. 42, no. 9, pi. xxii. fig. b, B.

Sertularia chelata, Linn. Syst. (ed. 10) 816.

Cellularia chelata, PalL Elencli. 77.

Sertularia loricata, Linn. Syst. (ed. 12) 1316.

Cellaria chelata, Ellis ^ Sol. Zooph. 25 : Lamk. An. s. Vert. (ed. 2) ii. 189.

EucR.iTEA chelata, Lttinx. Expos. Meth. 8, pi. Ixv. fig. 10 : Johnston, B. Z.

(ed. 2) 288-9, woodcut, fig. 64: Hincks, Ann. N. H. March

1853, pi. vi. fig. 3 ;
id. Devon Oat., Ann. N. H. ser. 3, ix. 23 :

Smitf, Kritisk Forteckn. iii., CEfvers. Vet.-Akad. Forliandl.

1867, 281 & 301 : Gosse, Dev. Coast, 132.

Scruparia chelata, Oken, Lehrb. Naturg. Abth. ii. 90 : Busk, B. M. Cat. i.

29, pi. xvii. fig. 2.

EccRATEA LORICATA, Flem. B. A. 541.

Unicellaria CHELATA, Blahiv. Actinol. 461, pi. ixxvii. fig. 2.

Eucratee cornee, M.-Edwards, Ann. Sc. N. ser. 2, ix. Zool. 204, pi. viii .

figs. 1,1a.
Catenaria CHELATA, If Orhiguy, Pal. Fran^. Terr. Cret. v. 43.

Zoarium often much branched
;

zooecia in the form of a

horn, narrowed below, enlarging gradually upwards to

the base of the aperture, which slants away to the top
of the cell

; aperture oval^ surrounded by a thin raised

unarmed margin ; frequently a rudimentary cell below

it in front. Ooecia mitriform, somewhat pointed

above, with a keel down the centre, borne below the

aperture on an imperfectly developed cell. Primary/
zooecium small, destitute of the usual peduncular por-

tion, and terminating below in a short caudate process;

aperture narrow, elongate, occupying the whole of the

front
;

cell attached by a short, jointed stem, which

originates a little below the aperture.

Var. u. 7'epens. Zocecia decumbent and adnate ; aper-

ture scarcely marginate ; branches given off from the

sides of the cells. (Plate I. fig. 3.)

Var. /3. gracilis. Zocecia very slender and elongate,

tubular below and enlarged above.

Range of Variation. In an early stage of growth this



EUCRATEA CHELATA. 15

species is often decumbent. A few cells are repent and

adnate ; and from these the erect shoots arise, and the

zoarium then assumes its normal condition. But in the

remarkable variety a the decumbent mode of growth
seems to be permanent. I first met with it in the Isle of

Man, where it is common, spreading in rather large den-

dritic patches over oyster and other shells. In this con-

dition the species curiously imitates the habit of Hippo-

thoa, Lamx., and sends off branches from the sides of the

cells.

Large, much-branched specimens frequently occur,

which show no tendency whatever towards an erect

growth, but seem to have taken on in permanence the

characters of the last-named genus. So completely are

the habit and aspect of the Polyzoon changed in this

repent variety, that it is difficult to recognize it under its

disguise. There are generally, however, a number of the

tubular processes rising below the aperture which are

so characteristic of Eucratea chelata. In this variety the

cell is often much produced below, and the aperture is

less distinctly marginate than in the erect form.

Smitt has noticed that in Norwegian specimens of the

normal habit this character is, as a rule, much less strongly
marked than it is in English examples. In beautiful

specimens from Australia, where E. chelata is abundant,
the raised border is highly developed ; the cells are large,

of most delicate texture, vitreous, transparent, and glossy ;

the whole aspect of the species has changed under the

genial influences of its southern habitat.

The variety gracilis is of extremely delicate habit ;

and the portion of the cell below the aperture is cyKn-
drical and very slender. The upper part, also, has much
less breadth than in the normal form ; and there is no

longer the striking resemblance to a horn.
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Habitat. On weed, shells, stones, crabs, &c., between

tide-marks more especially, and in the Laminarian region,

and from moderate depths.

Localities. Common and widely distributed. Ayrshire

(Landsb.) : St. Andrews, on Ceramium rubrum and Sert.

pumila &c., between tide-marks (Dr. Mcintosh) : Scar-

borough, very rare (Bean) : Brighton and Hastings, very

rare (W. W. Saunders) : on all sides of Ireland (W. T.) :

Northumberland, on small weeds and zoophytes, tide-

marks and a little beyond (Alder) : south-west of Durham,
rare (J.Hogg): Isle of Man; Filey, under stones ; South

Devon, very common ; Salcombe, on Laminaria digitata,

a favourite habitat, growing amongst the forests of Obelia

geniculata ; St. Ives, Cornwall, of great size and beauty,

also on Laminaria ; Ilfracombe, off the Capstone, 8-10

fath. (T. H.) : Connemara, rock-pools (G. S. B.) : Shet-

land (C. W. P.) : &c.

Var. a. On shells dredged off Maughold Head, Isle of

Man (T. H.).

Var. /S. North Devon (A. Leipner).

Geographical Distribution. Bahusia, 5-10 fathoms
;

Southern Norway (Smitt) : Hougesund, on Delesseria,

5-20 faths. (Kirchenpauer) : south-west coast of France

(Fischer) : Bay of Cadiz (Kirchenpauer) : Australia, abun-

dant, normal and var. gracilis (T. H.).

In this very pretty species the cells are white, smooth

and glossy, and are linked together in series, so as to

form delicate, somewhat curved, confervoid tufts. At

times the shoots are clustered, but generally they are

distributed irregularly on the trailing fibre. Ellis gives

a good idea of the cell, in likening it to a bull's horn ;

Couch, on the other hand, sees in it a resemblance to a

shoe. The lowest cell in a shoot is generally much pro-
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duced below, and annulatcd towards tlie base. The form

of the ovicells is peculiar and very picturesque ; they are

broad, rising to a point above, and carinate in front.

They seem to be sparingly developed. The creeping stem

is very much attenuated ; it swells out at intervals, like

that of Aetea, into somewhat oval expansions, from which

the cells originate; but they are small and inconspicuous.

Branches are given oif from the sides of these enlarged

portions, as in the last-named genus. The polypide is

very small and delicate, with 10 or 12 tentacles, and is

remarkable amongst an active tribe for the vivacity of its

movements *. It affords a good example of the simpler

type of polyzoan structure, and, from the nature of its

cell, is readily examined.

Genus GEMELLARIA, Savigny.

Der. From gemellus, double.

Gemellaria, Savigny, 1811 : Van Beneden: Johnston, B. Z. : D'Orbigny :

Busk, B.M. Cat. : Smitt.

ScRUPARiA |3, Oken, Lelirb. 1815.

Gemicellaria, Blainville, 1820.

LoRicARiA, Lamx. Expos. Meth. 7.

Crisia (sp.), Lamx. : Lamk.

NoTAMiA, Flem. Br. An. 1828.

LoRicuLA, Cuvier, 1830.

Generic Character.—Zoarium erect, phytoid. Zocecia

joined hack to back ; the cells composing the pairs rising one

from the top of the other, all the pairs facing the same way.

Aperture large, on the front of the cell, slightly oblique.

* I give it this character after many years' acquaintance. It is a most

nimble creature ; and there is always a fresh interest in watching its pretty

ways.
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Branches given off from the sides of the cells close to the

upper extremity. No vibracula or avicularia. 0(ecia

none.

Gemellaeia is closely allied to Eucratea. Tlie single cell

presents the same general character in both
;
the differ-

ences lie in the mode in which the cells are united^ the

plan of the branching, the total absence, as it seems, of

ooecia, and the nature of the adherent base, which is not

a creeping fibre, or line of adnate cells, as in Eucratea,

but a mass of intei'lacing tubes, such as we meet with in

the genus Bugula. An interesting intermediate form is

found in the genus Scruparia, mihi.

Gemellaria LORiCATA, Linuseus.

Plate III. figs. 1-4.

CoAT-OF-MAiL CoRALLiNE, ElUs, Corall. 40, no. 7, pi. xxi. fig. b, B.

Sertularia LORICATA, Linn. Syst. ed. 10, 815.

Cellularia LORicuLATA, Prt//. Elench. 64: Balyell, Eem. An. i. 233, pla.

xliii. & xliv.

Sertularia loriculata, Linn. Syst. ed. 12, 1314.

Cellaria loriculata. Ell. & Sol. Zooph. 24 : Lamk. An. s. Vert. ed. 2, ii.

179.

Scruparia loricata, Oken, Lehrb. Naturg. 90.

Crisia loriculata, Lamx. Pol. Coral, flex. 140.

Loricaria europ^a, Lamx. Expos. Meth. 7.

NoTAMiA loriculata, Fhm. B. A. 541 : Farre, Phil. Trans. 1837, 413,

pi. xxTii. figs. 6-9.

LoRicuLA loricata, Cuvier, Eegne Anim. ed. 2, iii. 303.

Gemicellaria loriculata, Slainv. Diet. Sc. Nat. Ix, 425: Actinol. 461,

pi. Ixxviii. fig. 4.

Gemellaria loriculata. Van Ben. Eechercbes (sep.), 1845, 33, pl. v.

figs. 1-7 : Johnston, B. Z. ed. 2, 293 & 477, pl. xlvii.

figs. 12, 13 : Alder, North. & Durh. Cat. (sep.) 47.

Gemellaria loricata, BksJc, B.M. Cat. i. 34, pl. xlv. figs. 5, 6: Smitt,
CEfvers. K. Vet.-Akad. Forh. 1867, 286 & 324, pl. xvii'.

fig. 54.

Gemellaria Willisij, Dawson, Proc. & Trans. Nova-Scot. Inst. Nat. Sc. i.

pt. 3 (1864-65), Proceed, p. 3.
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Zoarium forming large densely bushy masses, several

inches in width, of a brown colour, made up of

numerous long, slender, tapering shoots *, irregularly

branched ; branches divided dichotomously. Zocecia

elongate, more or less attenuated and produced below ;

surface minutely pitted; aperture suboval, narrowed

towards the bottom, slanting upwards, occupying about

half the front, with a thin, raised, and unarmed

margin.

Polypide with from 10 to 14 tentaclesf.

Height several inches, occasionally as many as 8 or 9,

according to Mr. Hassall ; more usually 2-4.

Habitat. From the littoral region to deep water (80

fathoms) .

Localities. Isle of Sheppey, abundant (Ellis and

Farre) : Shetland, occasionally met with
;

the Minch

(A. M. N.) : Kirkcudbrightshire (Landsb.) : very splen-

did on the west coast of Sutherland (C. W. P.) : St.

Andrews, abundant in deep water (Dr. Mcintosh) : Bass

Rock, 24 fms.; entrance to the Firth of Forth, 22 fms.

(Kirchenpauer) : Northumberland, very abundant in the

Coralline region (Alder) : Dublin and Killiney Bays,

common (Hassall) : north and east coasts of Ireland,

common and of large size (W. T.) : South Devon, not

common ; Lancashire coast, Lytham &c., in the greatest

plenty; Ilfracombe, off the Capstone, 8-10 fms.; Llan-

dudno, N. W.; Filey, Yorkshire; Oban, common (T. H.) :

Polperro, near the shore, rare (Couch) : Guernsey, after

storms (R. S. Cooper).

Geographical Distribution. Scandinavia ; Spitzber-

gen, 3-10 fms. (Smitt) : Greenland (Liitken): Hammerfsest,

rare, on Eudendrium ramosum ; Havosund, frequently on

* "
Growing much like a poplar tree."— Couch.

t Farre and Van Beneden give 10 as the number, Dalyell 12-14, Sars 12.

c 2
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stones at extreme low-water mark (M. Sars) : Little Belt,

near Fanoe, 10-26 fms. (Kirclien2)auer) : Sable Island

(G. Willisii) (Dawson) : Labrador, 15 fms. (Wallich) :

St. George's Banks, 50-85 fms. (Smith & Harger) : White

Sea (Mereschkowsky) : Ostend (Van Ben.).

The most striking characteristic, perhaps, of this species

is the perfect simplicity of its structure. There is no

complexity in the arrangement of the parts ;
the general

plan is plain and definite and singularly free from varia-

bility. There are no accessory appendages ;
even the radi-

cal fibres, which are generally very susceptible of modifi-

cation, are of the most rudimentary type.

The cells are at times more elongated below; and there

are slight differences of form, dependent on the degree

in which the aperture slopes upward. From about the

middle of the front surface, where the cell is thickest, it

narrows gradually towards the base ;
and from the same

point the aperture slants more or less obliquely to the

top. The pairs of cells rise immediately one from the

other, each cell taking its origin at the back of the one

below it, just behind the aperture, as in the genus

Eucratea. The branches are given ofi" from each side of

the uppermost pair in a stem, close to the top ;
and at

times the stem ascends between them, and a triplet is

formed in place of the more usual bifurcation. The

shoots rise from a trailing bundle of intertwining fibres of

considerable thickness, and are themselves composed to-

wards the base of many tubular strands, some of which

are carried up along the lower portion of the branches.

There is a very great development of the radiciform

fibres.

Alder mentions two varieties of this species
—" the one

rather more rigid, darker-coloured, and with the branches
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shorter and more numerous than in the other^ which is

very flaccid, pale, and with the terminal branches much

attenuated/'

G. Willisii, Dawson, from the coasts of Nova Scotia,

whicli is said to differ from G. loricata
" in its narrower

and less-inflated cells and longer apertures, and in its

more dense habit of growth,^^ seems to me to present

only the characters of a variety.

This species has suffered many things at the hands of

systematists ;
and the formidable list of synonyms given

above affords a striking illustration of the injury done to

zoological science by the unnecessary creation of names.

Genus SCRUPARIA, Hincks.

ScKUPARiA (part.), Hiucks, Quart. Jouru. Micr. Sc. v. (1857).

Generic Character.—Zoarium erect, branches given

off from the back of a cell, andfacing in the opposite di-

rection. ZocECiA subcalcareous, 7'ising one from the other,

so as to form a single series, or jil^ced back to back. Aper-
ture small, unarmed, slightly oblique, terminal. Ovicelli-

GEROus CELLS snuill and imperfecthj developed, placed back

to back with the ordinary cells. Ocecia terminal. No
AVICULARIA or VIBRACULA.

This genus is founded for Scruparia clavata, mihi. Fur-

ther examination has convinced me that its peculiarities

are such as to separate it from the well-known Eucratea

chelata, with which I had previously associated it.

I have adopted for the present genus Oken's name Scru-

paria, which would otherwise lapse altogether. No prac-

tical inconvenience, I believe, is likely to result from its

retention with a new definition.

In 1858 Dyster established the genus Huxleya for a
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Polvzoon which he had o])tained at Tenbv, and named H.

fragilis ;
and Norman has since identified this form with S.

clavata, and has suppressed Dyster^s specific name in favour

of mine*. 0£ course, if this decision were well-founded,

the present genus would be wholly superfluous.

I am quite unable, however, to adopt the opinion of my
friend Mr. Norman in this case. H. fragilis and S. clavata

are, as I shall show, perfectly distinct forms, and, so far as

our imperfect knowledge of the former will enable us to

judge, are properly referred to different generic groups.

Dysterns description of his Huxleya fragilis would be

more satisfactory if it were more minute ; but the shape of

the aperture, which, we are told, is "rounded or semicir-

cular above, and straight below/' separates the species

which he had in view conclusively from S. clavata. It is

also noticeable that his account of the mode in which the

cells are connected could hardly have been suggested by
the latter.

We have other important evidence to the same efl'ect in

the drawings of the two forms from Mr. Busk^s accurate

pencil, published in the '

Microscopical Journal.^ It is

only necessary to compare the figures of Scruparia clavata

in the fifth volume of the Journal (plate xvii. figs. 5-8)

with that of H. fragilis, taken from Mr. Dyster's specimen,

in the sixth volume (plate xxi. fig. 1), to be convinced that

the originals were at least specifically distinct. Not only

the shape of the aperture, but its size and position are

shown by these figures to be different in the two forms,

whilst there is also a striking dissimilarity in the charac-

ters of the cell itself, and in the mode of branching. We

have, then, two species to deal with.

As to the question of genus, if the principles which I

*
Quart. Journ. Microsc. Sc. ii. s. viii. p. 212.
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have laid down for the definition of genera in this family be

correct, we can hardly hesitate to place the species under

consideration in different groups.

The plan of the ramification in S. clavata, involving,

as it does, the frequent occurrence of a biserial arrange-

ment of the zooecia as in GemeUaria, and involving also

the remarkable position of the ovicelligerous cell, is,

in my judgment, a generic character. The difference

in the structure of the aperture is also important.

Scniparia is, I believe, as distinctive a form in its way
as GemeUaria.

It may be regarded as intermediate in some respects be-

tween the last-named and Eucratea. In different states it

presents the arrangement of the cells which is characteris-

tic of each o£ these genera : in some cases they are simply

uniserial ; in others two lines of cells are united back to

back, and we have the general form of zoarium which be-

longs to GemeUaria. Perhaps the uniserial is the more

common condition; but intermingled with tall and well de-

veloj)ed shoots of this class there are generally others which

have assumed either wholly or in part the biserial character.

Frequently a shoot occurs in which a few of the cells have

others placed back to back with them, while the rest form

a single series. A remarkable change also takes place in

the cells which are united in pairs : they lose the elongated

form which belongs to the uniserial class, and become

shorter and less slender in habit, so that the biserial shoots

present a very striking contrast in appearance to the uni-

serial. The cells which carry the ovicells are, as in the

genus Eucratea, partially developed; they are very short

(about half the size of the ordinary cells) ,
and have lost al-

together the characteristic form of the species. They are

always placed back to back with another cell, except in the

case of biserial shoots, on which they are often, though
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not uuiversallyj developed at the side. Even on these,

however^ they are not unfrequently intercalated amongst

the other cells.

The branches are given off from the dorsal surface_,

rising from about the middle of it
;
and the cells composing

them face in the opposite direction from those of the parent

shoot. It is evident that the ovicelligerous cell is in most

cases the first element of a branch, which is usually ap-

pressed to the shoot from which it rises, and united to it.

Occasionally, however, it remains free, and stands out

obliquely from it, showing clearly its real significance. It

should be remarked that in Eucratea also the ovicelli-

gerous cell occupies the position of a branch, and is in fact

the first element of one, modified for the discharge of a

special function.

To a change, then, in the plan of the ramification may
be due the passage of the Eucratea-form. into the Gemel-

laria-iorm.. The branch which in the former genus is

given off in front originates in Scruparia at the back, and in

many cases becomes adnate to the shoot from which it rises ;

and we thus have as an occasional condition the form of

zoarium* which is universal and permanent in Gemellaria.

The first cells of the colony are repent, as in Eucratea,

forming a series of greater or less length, adnate to the

surface on which the Polyzoon grows, from which the erect

shoots arise.

Scruparia clavata, Hincks.

Plate III. iigs. 5-8.

Scruparia clavata, Hincks, Quart. Journ. Micr. Sc. v. 175, pi. xvii. figs.

6-8.

*
Essentially the same form, but with this difference—that iu Scruparia

the cells arc subalteruate, while in Gemellaria they are exactly opposite.
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Zoarium sparingly branched. Zooecia sometimes uni-

serial, sometimes in two series placed back to back_,

elongate, clavate, rounded at the top and attenuated

downwards; each cell attached to the dorsal surface of the

one below it, at some distance from the top, by a cordate

expansion of the base ; aperture suborbicular, slightly

produced and contracted below, not marginate. Ooecia

globose, with a few rather large punctures.

Range of Variation. I have noticed the principal variations

to which this species is liable in the remarks on the

genus, and shall merely add the following detailed obser-

vations by way of illustration.

1 . A line of eleven cells ;
from the third above the base,

a branch given off, and also from the sixth. Immediately

below the higher branch a pair back to back, and imme-

diately above it a pair, then an ovicelligerous cell. Also

a pair immediately below the top cell.

2. A line of about seven cells ; at the top two pairs

back to back, and four ovicelligerous cells, two on each

side, so that the shoot at this point exhibited four rows of

cells.

3. A normal cell at the base, then two pairs back to back,

and an ovicelligerous cell at one side on the line of

junction.

4. A long line of cells, the third being of the shorter

form, and this alone having another cell back to back

with it.

5. A line of seven cells ; the fourth and fifth giving off

cells at the back.

6. A normal series, with one or two ovicelligerous cells

at intervals on the dorsal surface.

Habitat. On other Polyzoa in shallow water.

Localities. Lamlash Bay, Arran; Filey Bay, off the

Brigg, chiefly on Crisidia cornuta, abundant ; on Cellulai'ia



26 EUORATIID^.

Peachii either from Shetland or the Northumbcrlaud

coast, probably the former (T. H.).

Scruparia clavata is a free grower : in Filey Bay, where

it is abundant, it spreads luxuriantly over the tufts of

Crisidia, creeping along the stems, and sending off its

linked cells at intervals as erect and slender shoots. It

presents a curious diversity of appearance
—now a single

series of graceful elongate cells, now a double line in

which the cells are shortened and the general aspect is

completely changed. The ovicells are plentifully deve-

loped.

The aperture is small, resembling that of a Lepralian

cell; and the oral valve occupies more than two thirds of its

area.

Genus HUXLEYA, Dyster.

Der. Named in honour of Prof. Huxley.

HuxLEYA, Dysler, Quart. Journ. Micr. Sc. vi. (1858), 260.

Generic Character.—Zoarium corneous or subcalcare-

ous, dichotomously branched, the branches given off from
the top or side of a cell, and facing in the same direction.

Zo(ecia uniserial; orifice small, subterminal, unarmed,

I have somewhat altered Dyster's generic character.

It represents the cells as biserial ; but Mr. Busk^s figure

shows that this is not the case in any true sense. We have

no direct information respecting the mode in which the

zoarium is attached; but Mr. Busk represents tubular

processes as given off from the sides of two of the cells
;

and we may, I think, infer from their presence that

Huxleya, like Gemellaria and Brettia, is attached by
radiciform fibres and not by a creeping base.
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HUXLEYA FRAGILIS^ Dystci'.

Plate II. fig, 1.

HuxLEYA FRAGiLis, BystcT, Quart. Journ. Micr. Sc. vi. 260, iDl.xxi. figs, 1, 2.

Zoarium much branched^ white and flexible, from half an

inch to one inch high. Zooecia pyriform, rounded

above, narrowed but usually not much produced below,
each cell rising from the top of the one beneath it

;

orifice placed on the front of the cell, just below the

top, very small, semicircular, with a straight lower

lip ; the margin unarmed and not thickened. Ocecia

unknown.

Polypide with 10 tentacles.

Locality. Tenby (Dyster).

The differences between this species and Scruparia clavata

have already been pointed out. In this genus the oral valve

is no longer placed at the top of a membranous area of

greater or smaller size, but occupies the whole of the ori-

fice and is immediately enclosed by the wall of the cell.

The orifice is a simple semicircular opening, and seems not

to be placed obliquely. The zooecia in this species are

not much attenuated and produced below, but are some-

what short and stout, and consequently present a much less

elegant appearance than those oi Eucratea and Scruparia.

Genus BRETTIA, Dyster.

Der. Named after Mrs. Brett.

Brettia, Dyster, Quart. Joui-n. Micr. Sc. vi. (1858).

Generic Character.—Zoarium erect, corneous, branch-

ed, branches given off from the top of a cell a little to one

side, andfacing in the same direction as the cell. Zocecia

imiserial, elongate, subtubular ; aperture terminal or sub-
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terminal, large, ivith the oral valve at the upper extremity ;

margin armed with spines. 0(ecia unknown.

From Scruparia this genus is distinguished by its mode

of branching and its constantly vmiserial habit^ by its sub-

tubular cell, and large spinous aperture. From Huxleya it

is separated by the shape and structure of the aperture

and by its elongate subcylindrical cell.

Brettia pellucida, Dyster.

Plate TV. figs. 6, 7.

BuETTiA PELLUCIDA, Di/stcT, Quart. Joiu-n. Micr. Sc. vi. (1858), 2G0, pi. xxi.

figs. 3-5.

Zoarium perfectly transparent, about half an inch high.

Zocecia much elongated, subcylindrical, slightly ex-

panded towards the aperture ; aperture placed on the

front of the cell, at its upper extremity, oval, rounded

above, pointed below, with five to nine marginal spines,

irregularly arranged. Ooecia unknoAvn.

Polypide with 10 tentacles.

Habitat. On stone between tide-marks.

Locality. Tenby (Mrs. Brett: Dyster).

Nothing is known of this minute but characteristic

form beyond what we learn from Mr. Dyster's brief de-

scription and Mr. Busk^s excellent figure, which I am

permitted to copy for this work.

Brettia TUBiEFORMis.

Plate II. fig. 2
;
Plate V. fig. 1.

Brettia pellucida, Norman, Rep. Brit. Assoc. 1866, 196 & 199.

Zoarium minute, transparent, dichotomously branched,
surface smooth, attached bv a number of tubular fibres.
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Zocecia elongate^ somewhat tnimpet-shaped, slender

and tubular below, and expanding gradually upwards,
with a distinct joint a little above the base ; aperture

terminal, slightly oblique, suborbicular, with about

ten short spines round the margin. Ooecia unknown.

Height about | inch.

Localities. South-east coast, on Fucus (R. S. Boswell) :

the Minch, Hebrides (A. M.N.).

Many years since, I received from Mr. R. S. Boswell a

drawing of this form, which he had found on the English

coast ; but as it was unaccompanied by specimens, I was

unwilling to publish it. In the mean time Mr. Norman

dredged in the Minch a minute fragment of a species

which he referred, in his Report on Hebridean Polyzoa &c.,

to Brettia pellucida, Dyster. He was good enough to

intrust it to me for examination ;
and it was with great

pleasure that I recognized in it the species represented in

Mr. BoswelFs characteristic sketch (Plate V. fig. 1).

B. tubceformis is readily distinguishable from B. pellu-

cida by the shape and proportions of the cell, and by the

terminal position of the aperture. The zooecium expands

regularly from the slender base towards the top ;
and the

upper portion is broader as compared with the lower than

in the last species. The cell of B. pellucida is almost

cylindrical, that of B. tubceformis has the form, as its

name denotes, of a trumpet. The position of the aper-

ture at its summit, looking obliquely upwards, also pro-

duces a marked change in the general appearance. In

B. pellucida it is placed on the front surface immediately

below the top. In one case it is suborbicular in form, in

the other obovate'^.

The branching is dichotomous and perfectly simple.

* Mr. Boswell states {in litt.) that the oral spines are movable.
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The radical fibres are shown in Mr. BoswelPs figure ; and

they are also present in Mr, Norman's fragment. They

originate at various points on the surface of the lower

cells.

Family III.—CellxilariidaB.

Cellularid.e, (part.), Johnston, Bi*. Zooph.

Cellulariad.e, Busk, B.M. Cat.

Caberead^, id. ibid.

OELLULARiE^(part.), Smitt, Krit. Forteckn., CEfvers. Skand. Hafs-Bryozoer.

ZocEciA in two or more series, closely united and ranged
in the same plane ; avicularia and vibracula, or avicu-

laria only, almost universally present, sessile. Zoa-

RiuM erect, dichotomously branched.

In this family the stems and branches which compose the

plant-like zoarium are formed of lines of cells placed side

by side in the same plane^ and intimately united. The

structure is compact^ and there is no tendency to the free

and lax habit of growth which characterizes the next

group {Bicellariida) . The cells are generally either sub-

oval above, and more or less produced and narrowed below,

or subquadrangular. The aperture, which is usually

armed with spines, and often protected by an opercular

plate (modified spine) ,
is placed on the uj)per portion of the

front of the cell, and is for the most part directed straight

downwards. It is elliptical or oval in form, and usually

closed in entirely by a membrane ; but in a few cases it is

partially covered by a calcareous lamina.

As a rule the various appendicular organs are deve-

loped abundantly in this group. The marginal spines

are often present in profusion, attaining a very large size,

and assuming (as amongst the Menipea) very fantastic

forms.
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The avicularia are of the sessile and fixed type, and

exhibit, on the whole, a very constant and definite arrange-

ment. They are either disposed along the outer edge of

the cells or on the front surface. The lateral avicula-

ria are seldom absent, though where the median appen-

dages are highly developed, they are more or less atro-

phied, and in some cases dwindle into complete insignifi-

cance. They are either attached to every cell, or each

internode (in the jointed forms) carries a certain

number.

The vibracula are less universally present ; but in cer-

tain sections of the family they attain a remarkable degree
of development, and exhibit, perhaps with one exception,

their most highly specialized form.

The radical fibres, by means of which the tufted zoaria

are attached, exhibit many interesting modifications, cor-

responding strictly in some cases with the nature of the

habitat, and assuming at times in the same species, under

different circumstances, very difiPerent adaptive forms. I

have referred to some of these curious modifications in the

account of Scrupocellaria reptans'^.

Though the family of the Cellulariidee is properly de-

scribed as rich in the secondary appendages, it possesses

in the genus Cellularia a representative which is chiefly

distinguished by the simplicity of its structure, and con-

nects it with the still simpler group of the Eucratiidce.

In defining the limits of the present family, I have not

ventured to exclude the remarkable genus Caberea,

although it presents some very striking peculiarities, and

is distinguished from the rest of the tribe by the non-

articulated character of its zoarium. In other points of

* These interesting adaptations are not confined to this family. A re-

markable instance of similar plasticity in the radical appendages is furnished

by Bugida plumosa.
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structure there is tlie closest agreement between it and

Scj'upocellaria. The avicularia occupy the same positions

in both, and though the vibracula are more highly deve-

loped in Caberea, they are essentially the same in structure

as those of the other genus. We have also a link between

the two forms in the Canda arachnoides, Busk, an articu-

lated species, in which the vibracular cells are of large

size, and stretch diagonally across two thirds of the length

of the zooecium.

The non-articulated condition of the zoarium does not

appear to be a point of so much significance as to warrant

the separation of Caberea from forms with which it has

such a close general affinity.

I retain the genera Cellularia, Menipea, and Scrupocel-

laria as defined by Busk and Wyville Thomson, instead

of uniting them, with Smitt, in a single division. The

differences between them lie chiefly in the presence or

absence and in the disposition of the appendicular organs

(avicularia and vibracula) . As there is undoubtedly much

variability in these particulars, as the avicularia for in-

stance are often present on some cells and absent on

others within the limits of one and the same colony,

and in some species are now present and now altogether

wanting, it may be urged that these distinctions are

purely arbitrary*. But it must be remembered that, with

our present knowledge of the Polyzoa, a perfectly natural

arrangement is unattainable, and that these groups are

probably as good for their purpose as any that can be sub-

stituted for them. They represent some of the principal

modifications of the family type ;
and in point of fact each

of them has, on the whole, a distinct and characteristic

fades of its own.

* Vide " Floridan Bryozoa," by Prof. Smitt, part i. p. 1() (Kongl.

STenska Veteusk.-Akad. Handl. Band x. No. 11).
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Genus CELLULARIA, Pallas.

Der. From ce/lula, a diminutive of cella, a cell.

Celli-laria, Pallas, Elench.: Busk: Smitt, parf.
Bi-GULA (part.), Gray.

Generic Character.—Zoarium Jointed. Zocecia in

two or three series, rnany in each internode, contiguous ;

dorsal surface perforated. Avicularia and vibracula

usually loantiny ; occasionally an avicularium on a few of
the cells in an internode.

There would seem to be no special reason for the appro-

priation of Pallas^s name to this particular type; amongst
the miscellaneous assemblage of forms which be has

ranged under it, there is probably not one referable to

Celhdaria as here defined. But it is clearly most desi-

rable to avoid any change of established nomenclature

which is not imperatively called for; and as all the

members of Pallas's genus seem to have a home else-

where, there can be no objection to the new application

of his classical name which we owe to Mr. Busk.

The only British member of this group is totally des-

titute of appendicular organs, and is remarkable for

the neatness and simplicity of its structure. The allied

Australian species, C. cuspidata, closely resembles it in

general character; but in C. ornata, Busk, we meet with

avicularia, which, however, are most sparingly developed
and of a peculiar type. So far as my observation goes,

they occur only on three of the uppermost cells in each

internode. They occupy a small triangular area, and are

furnished with a semielliptical mandible.

I am inclined to think that we must regard both Cellu-

laria and Menipea as descended from forms furnished

D
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with vibracula; they seem still to retain some obscure

traces of these organs. In the latter the claspers or

tendril-like fibres originate (in some cases at least) from

a small swelling on the upper part of the zooecium,

which occupies the usual position of the vibracvilar cell,

and is probably the remains of one. In the present

genus it is represented by a simple pore_, from which the

radical fibres proceed.

Cellularia Peachii, Busk.

Plate V. figs. 2-5.

Cellularia Peachii, Basic, Ann. N. H. (2nd ser.) vii. 82, pi. viii. figs.

1-4
;

B. M. Cat, i. 20, pi. xxvii. figs. 3, 4, 5 : Smift,

Kritisk Forteckn., ffifvers. af Kongl. Vetensk.-Akad. For-

handl. 1867, no. 5, 285 & 322, pi. xvii. figs. 51-53.

Cellularia neuitina, var., Johisf. B. Z. 340 (teste Busk).
BuGULA neritina, var. b, c, d, e, Gray, B. M. Cat. Eadiata, 114.

Zoarium white and glossy, dichotomously branched,

forming slender phytoid tufts. Zocecia biserial, alter-

nate, elongate, attenuated downwards, with a small

spine on the upper and outer angles, frequently

wanting; aperture oval, sometimes much lengthened,
and narrowed below, occupying about two thirds of

the front of the cell ; margin thickened slightly, and

minutely granular ; dorsal surface smooth, with 3-5

perforations ; commonly a spine on the summit of the

median cell at each bifurcation. Ocecia subglobose,
surface tessellated.

Range or Variation. The cells are more or less produced
below

;
and the shape of the aperture varies from a pretty

regular oval to an elongated form, narrowed towards the

bottom. The granulated margin is not always present ;

and the marginal spine is very frequently wanting.
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Habitat. On stones, shells, zoophytes, &c., from deep

water chiefly.

Localities. Peterhead
; Wick, rare (C. W. P.) : Bu-

channess
; Tynemouth ; Copinstra (Lieut. Thomas) :

Northumberland, from the five-men boats, not uncom-

mon (Alder) : Shetland, haddock-grounds and Outer

Haaf, frequent (A. M. N.) : Scarborough (Bean) :

Aberdeenshire (Dawson) .

Geographical Distribution. Bahusia (Loven) ; Spitz-

bergen, Henloopen, 30-60 fathoms
; King's Bay, muddy

bottom 200-250 fathoms (Torell and Swedish Expedi-

tion, 1861) : South Labrador, rare (Packard) : Hamil-

ton's Inlet, Labrador, 15 fathoms (Wallich) : Gulf of St.

Lawrence (Dawson) : St. George's Banks, 150 fms. (Smith

and Harger).

In this species the two rows of cells do not present a

perfectly plane surface
;

each of them slopes slightly

outwards, so that the central line of junction appears

elevated, and the front of the shoot somewhat carinate.

We may recognize in this, as in other points of structure,

an approach to the genus Nellia, Busk, in which four

series of cells are so united as to form a subcylindrical

shoot. The present form has the closest affinity with the

last-named genus, the cells of the two being identical in

character
;
and if we were to imagine two shoots of Cellu-

laria placed back to back and united, we should have a

zoarium very like that of Nellia simplex, Busk.

Cellularia Peachii is furnished with a great number of

very long tubular fibres, more or less annulated, which

are given ofl" from the dorsal surface, chiefly towards the

lower part of the shoots. Many of them are perfectly

simple ;
but others terminate in a number of fibrils or

rootlets, by means of which they adhere. The shoots are

d2
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divided into segments, which are united by corneous

joints. There are usually about 7-9 cells in each inter-

node
;
but the number varies. Branches are given off

dichotomouslv : and at each bifurcation an additional

cell is interposed, occupying the space between them at

their point of origin, which is surmounted by a short

acuminate spine. Mr. Busk makes the presence of this

cuspidate process a distinctive mark of the Australian

species C. cuspidata, but it belongs to C. Peachii as

well.

Genus MENIPEA, Lamouroux.

Der. From Menipea, one of the Nereids, according to Heeiod.

Oellaria (part.), Linnteus.

Menipea, Lamx. Bulletin Soc. Phil. 1812; Pol. Cor. flex.: Busk: Wyville

Thomson, Dublin N.H. Eey. July 1858.

Crisia (part.), Lamouroux.

Tricellaria, Fleming, Br. An.

Cellularia (part.), Johust. Br. Zooph : Smitt.

Cellarina (part.), Van Beneden, Bull, Ac. Eoy. Belg. 1849.

Emma, Gray : Busk.

Generic Character.—Zocecia oblong, widest above,

attenuated and often elongated downwards ; imperforate

behind, ivith a sessile lateral avicularium [often ivanting),

and usually one or two avicularia on the front of the cell.

No vibracuta. Zoarivm jointed.

The type of Lamouroux's genus Menipea is the M. cir-

rata "^j a large species with six cells to the internode.

More commonly they are disposed in triplets ;
and the

division of the zoarium into short segments, each carrying

a small cluster of cells, may be regarded as a charac-

teristic of the group, though there are certain exceptions.

* The curled branches from which it takes its name are a striking feature

of the jrenus.
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Menipea is distinguished from the Scrupocellaria by the

total absence of vibracula
;
but it also differs from them

markedly in habit and what may be called, its general

expression.

The Menipea are, for the most part, climbers ;
and the

(so-called) radical fibres are modified, in most cases, so as

to act as prehensile organs. This is the case with our

own M. ternata, and with all the smaller kinds. The

branches too are incurved or curled towards the extremi-

ties, and twine around zoophytes and algae like tendrils.

The habit of the group is irregular and straggling ;
it

exhibits much of the freedom of growth and wild luxu-

riance Avhich characterize the tribe of creepers amongst

plants. In all this it contrasts with the kindred group of

the Scrupocellarice, which are much stiffer and more com-

pact in habit, and generally erect in their mode of growth,

and which are never climbers.

Certain sections of the Menipete are also distinguished

by the high degree of development which the corneous

joints, connecting the clusters of cells, attain amongst
them. This is remarkably the case in the very charac-

teristic and beautiful group of species which occurs

in the Australian seas. In these the tube which links

together the internodes is often of very considerable

length, and the glittering triplets or doublets of cells

appear as if strung on a slender thread. So transparent

are they and sparkling, that they might be wrought in

crystal ;
over the aperture there often bends a pretty

antler-like operculum, while the margin bristles with tall

curved spines, which seem to embower the little mansion.

These spines are always attached to the edge of the aper-

ture by horny joints.

Australian algae are abundantly wreathed and adorned

by the various members of this attractive group.
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In the larger species the characteristics just referred to

are much less strongly marked, and there is a tendency

towards a much stouter and more erect habit.

The Menipea are widely distributed. A small group

occurs in the Arctic Seas, of which two forms at least

range to the North-American coast (Gulf of St. Law-

rence and Bay of Fundy). In these northern regions

they grow vigorously, and seem to produce their ovicells

much more freely than in more genial climes. They have

also occurred at the extreme point of the South-American

continent (Tierra del Fuego and Falkland Islands), in

New Zealand and Australia, where they are well repre-

sented, and in South Africa. The Arctic species are

closely related to M. ternata, and offer a decided con-

trast in several points to the Australian forms. The ovi-

cells of one of the latter Sir Wyville Thomson describes

as immersed
;
and if this character should be general

throughout the southern group, it may perhaps have a

claim to generic rank.

Menipea ternata, Ellis and Solander.

Plate VI. figs. 1-4.

Cellaria tekjjata, Efl. it Sol. Zooph. 30.

Crisia ternata, Lumx. Pol. Cor. flex. 61.

Tkicellaria ternata, Flon. B. A. ri40 : Gray, B. M. Cat. Eadiata 113.

Ckllllauia ternata, Johnsf. B. Z. (ed. 2) i. 335, \A. lix. : Smiff, Krit. For-

teckn. iii. 282 (1867).

Cellarina gracilis, J^a7i Ben. Bull. Ac. Boy. Belg. xv. 7 (sep.), pi. x.

figs. 1, 2.

Menipea ternata, Busl; B. M. Cat. i. 21, pi. xx. figs. 3-5.

Zoarivm confervoid, forming delicate white bushy tufts,

dichotomously branched, the branches stragghng ;
in-

ternodes consisting of a triplet of cells. Zocecia elon-
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gated, much attenuated downwards ; aperture oval,

occupying a small proportion of the length of the cell,

with three spines, two at the top and one some way
below it on the outer margin ; operculum small, entire,

variable in shape. Lateral avicularia large and pro-

minent, generally present on the two lower cells in the

internode ;
one anterior avicularium on each cell, imme-

diately below the aperture, or, very commonly, on the

uppermost cell alone, minute, raised; mandible directed

downwards. Ooecia elongated, smooth.

Radical fibres simple, given off from the lower parts of

the shoots ; many of the branches furnished with long

tendril-like claspers, originating from the side of a cell

immediately above the lateral avicularium, near the top

of the internode, enlarged and curled above and open
at the free extremity.

Primary cell short, cup-shaped, with a round terminal

aperture surrounded by 10 or 11 spines.

Range op Variation. The cells ai-e sometimes much

more elongated than at others, or, I should rather say,

the two lower cells in the internode, for the uppermost,

which is placed at the bifurcation, is always shorter than

the rest, and does not appear to change much. The elon-

gation of the cells of course gives a more slender and

graceful habit to the shoots. The specific character

given above is founded on what seems to be the usual

normal form. Occasionally an internode occurs con-

sisting of 4-7 cells, the rest being the usual triplets ; but

such cases seem to be very rare. The variety gracilis,
*

described by Smitt from the Arctic seas, has universally

a large number of cells in each internode ;
the cells are

shorter, straighter, and of more equal width throughout

than in the present form ;
the lateral avicularia are very

small, and both the spines and opercula seem to be

sparingly developed. I believe that this form, of which I
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have received abundant specimens, through Dr. Dawson,

from the Gulf of St, Lawrence, is properly accounted a

variety. It differs very slightly from M. arctica, Busk*.

The lateral avicularium is not developed on the upper-

most cell, but is usually present on both the others,

occasionally only on one of them. It varies much in size:

sometimes on the same internode one of the avicularia is

very much larger than the other, attaining comparatively

gigantic dimensions. On the whole the size of the lateral

appendages is remarkable in this species. The anterior

avicularium I have generally found on the front of the

terminal cell above, and nowhere else. But it is some-

times developed on every cell, and is so figured by Busk.

It is very minute, as we should expect, considering the

large size of the lateral appendages. The changes in the

form of the operculum are simply due to differences in

the stage of development. Regarded morphologically, it

is a modified spine ; and in its first stage it appears as a

simple spinous process. It gradually expands into a

broad protective shield or lamina
;

as it enlarges ex-

tension takes place chiefly in the direction of the bottom

of the cell. When mature it is suboval or somewhat

wedge-shaped. The spines vary in number. There are

sometimes three or four, frequently only two. One of

them is usually placed some way doAvn on the outer

margin, almost fronting the operculum ;
and it is often

enormously develoi)ed, exceeding the internode in height.
*

Habitat. On Algee in the littoral zone, and on various

Hydroida (chiefly), shells, &c. from shallow to deep water

(100 fathoms).

* I have received from Mr. Peacb two or three minute fragments of a

Menipea from Shetland, in which the form of the cells is that of the gracilis

variety. They also show a larger number in the internode than is chai-ac-

teristic of the normal M. tcrnata. But their condition is too imperfect to

allow me to determine whether they should be referred to this variety, or to

one of the closely related forms M. arctica and M. Smittii.
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Localities. Aberdeen (Dr. Skene) : Scarborough^ deep

water^ on a valve of Cytherea and on Hydroids, not rare

(Bean) : Filey^ very abundant on zooj^hytes (T. H.) :

Stonehaven (Lady Keith Murray) : Northumberland,

from the deep-water boats, occasionally (Alder) : Culler-

coats, rare (Alder and Coppin) : St. Andrew^s, from the

deep water of the bay (Dr. M'lntosh) : Peterhead and

Wick (C. W. P.) : Shetland, on Tubularia indivisa, from

70 fathoms (A. M. N.).

Geographical Distribution. South Labrador (Pack-

ard) : Hamilton's Inlet, Labrador, 15 fathoms (Wallich) :

Greenland (A. M. N., 'Valorous^ dredg.) : off Fredericks-

haab, 100 fathoms, not uncommon
; Reykjavik Harbour,

Iceland, 15-20 fathoms (Wallich) : ? Grand Manan, 20

fathoms, shelly bottom (Stimpson) : Gulf of St. Lawrence

(Dawson) : St. George^s Banks, 28-85 fathoms (Smith

and Harger) : Scandinavian coasts, chiefly on Algse in the

littoral region (Smitt) : Hammerfsest
; Lofoten (Sars) :

White Sea (Mereschkowsky) : West of Jiitland, 10

fathoms (Kirchenpauer) : Belgium (Van Beneden).

This attractive species is essentially a climber. Its

favourite habitat is on the larger Hydroida [Hydrallmania,

Sertularia argentea, &c.), to which it binds itself by its

numerous claspers, twining amongst their branches and

festooning them with its delicate pearly tufts. The tubu-

lar fibres, which on the lower portions of the shoot are

simply adherent, are modified on the higher branches for

the discharge of a different function. They are thickened

and curled at the extremity, and converted into tendrils,

which bear a close resemblance to the similar appendages

on Diphasia fallax and other Hydroids. These claspers

are distributed in considerable numbers over the branches.

They originate at the base of a swelling on the side of

the zocEcium, just above the lateral avicularium, which is
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probably the remains of the vibracular cell. It still

retains the general form of the latter^ but has lost its

distinctive strcuture. In Cellularia all trace of it has

disappeared with the exception of the pores from which

the radiciform fibres originate^ and which are present on

every cell.

M. ternata sometimes attains the height of an inch or

more, but is generally of smaller size.

Menipea Jeffreysii, Norman.

Plate IX. figs. 1, 2.

Menipea 3effk^^su, Norman, Quart. Journ. Micr. Sc. 1868, (n. s.) viii. 213,

pi. V. figs. 4-8 *.

Zoarium dichotomously branched ;
internodes short (4-7

cells). Zooecia biserial, alternate, elongated and nar-

rowed below ; aperture regularly oval, margin a little

raised, with 3 (or 4) spines at the top ; operculum
entire. Lateral avicularia small and inconspicuous,

placed immediately below the spines ;
on the front of

the cell below the aperture, a raised avicidarium, with

pointed mandible, directed downwards. Omcia sub-

globose, smooth.

Locality. Shetland (C. W. Peach). A few minute frag-

ments only were obtained, among sand dredged in Shet-

land by Mr. Jeffi'eys and Mr. Norman.

We know nothing as yet of the size or general habit of

this species. The diagnosis is founded on a mere frag-

ment kindly lent me by Mr. Norman. There is nothing

very marked in the minute characters; the raised and

prominent avicularium at the base of the aperture is per-

haps the most striking feature.

I have found it difficult to determine the exact number

of the spines, from the condition of the specimen ;
but it

* In fig. 8 the operculum is erroneously represented as lobed.
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seems not to exceed three, except in the case of the ter-

minal cell at the bifurcation of the branches, which bears

an additional one in the centre of the upper margin. Two

are generally present on the outer side of the cell at the

top ;
and immediately beneath these is placed the very

small lateral avicularium. A single spine is also deve-

loped, I believe, close to the pedicle of the operculum.

The operculum originates very high up on the margin of

the cell, and tends somewhat obliquely downwards ;
the

lamina expands almost exclusively below, and fills in the

inferior portion of the aperture. The surface of the

zoarium is smooth and shining.

Menipea Smittii, Norman
{
= CeUuIaria ternata, forma,

duplex, Smitt), a Spitzbergen species, is nearly allied to

the present form, but difters from it in not being furnished

with either operculum or spines.

Genus SCRUPOCELLARIA, Van Beneden.

Der. From scruples, a stoue, and cella, a cell.

ScRUi'OCELLARiA, Van Benedeii,
" Eecherches

"
&c. 1844.

BiCELLARiA, sp., BlainviUe.

Cellularia, sp., Pallas : Johnston : Smitt.

Cellaria, sp., Ell. & Sol. : Lamk.

Scruparia, sp., Oken.

Canda, sp., Busk.

Generic Charactek.—Zoarivmjointed. Zocecia nume-

rous in each internode, rhomboid ; aperture with or without

an operculum ; a sessile avicularium placed laterally at the

upper and outer angle, and a vibraculum in a bend or sinus

on the loiver part of the dorsal surface; frequently an

avicularium on the front of the cell.

Some of the differences between this and the preceding

genus have already been pointed out. The leading cha-
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racter of Scrupocellaria, and that which gives it its distin-

guishing /«C2e5^ is the association of a lateral avicularium

and a dorsal vibraculum on each cell. The position of

these appendages is very constant; and though one or the

other may be occasionally absent^ they are generally to be

met with on most of the cells in a colony. They vary

much, under differing circumstances, in the degree in

which they are developed. The lateral avicularium, which

is sometimes almost gigantic, is occasionally so much

atrophied as to be hardly distinguishable. The cause of

the reduced condition in such cases may be found in the

size and number of the avicularia on the front of the cell,

which have superseded it by discharging its functions.

The vibracula also are sometimes much below the normal

size, but seem to be less liable to variation than the avicu-

laria. In one species from the Gulf of St. Lawrence and

also (I believe) from the Mediterranean, the vibracular

cell is unusually large, stretching completely across the

back of the zooecium to the median line, and traversed

throughout by the groove or fissure, in which the vibra-

culum itself rests. This form makes an approach to

Caherea.

The habit of the Scrupocellarice is erect, and their mode

of growth regular and somewhat stiff. The internodes

are long, and the corneous joints but slightly developed.

They want the graceful curled extremities of the Menipece ;

and the prehensile appendages of the latter are supplanted

by modifications of the fibrils, which act chiefly as organs

for fixing the zoarium in its place. Instead of tendrils

and claspers we have grapnels.

The Scrupocella7'i(B form a rather large group, and are

widely distributed. S. scruposa, which is so common in

the seas of Europe, ranges from Norway to New Zea-

land. The genus is represented sparingly in the Arctic seas
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and on the Nortliern shores of America
;
but the number

of species increases in more southern latitudes. About

twenty are known. The genus has been traced back in

time as far as the Miocene deposits of Austria.

a. Without an operculum.

ScRUPOCELLARIA SCRUPOSA^ LiuUSeUS.

Plate VII. figs. 8-10.

Creeping Stony Coralline, Ellis, Corall. 38, no. 1, pi. xx. c. C.

Sertularia scruposa, Li?! 71. Syst. 131.5.

Oellularia scruposa, Pall. Elench. 72: Flem. B. A. 539: Eeid, Ann,

N. H. Dec. 1845, 388, pi. xii. figs, fi, 7: Johmfon, B. Z.

ed. 2, 336, pi. Iviii. figs. 5, 6: Smitf, Kritisk Forteckn. iii,

285 & 320, pi. xvii. figs. 42-50.

Cellaria scruposa, Ellis
cf-

Sol. Zooph. 23 : Lamk. An. s. Vert. ed. 2, ii.

192.

Scruparia scruposa, OJcen, Lehrb. Naturg. Zool., Abth. 2, 90.

Crisia scruposa, Lamx. Cor. 60.

BrcELLARiA scruposa, Blainmlle, Actinol. 459.

ScRUPOCELLARIA SCRUPOSA, Van Ben. Eecherches, 43 and 50, pi. v. figs.

8-16 : Busk, B.M. Cat. i. 25, pi. xxii. figs. 3, 4 : Gray,

B.M. Cat. Eadiata, ill.

Zoarium rather stout, dichotomously branched, internodes

of moderate length (7-11 cells), forming large bushy

tufts, of a white colour. Zooecia biserial, alternate,

rather short, ovate, produced and slightly narrowed

below ; aperture regularly elliptical, occupying more

than half of the front, with a thin margin, and two

slender spines on each side above, often of considerable

length. Lateral avicularia large and prominent, with a

slightly hooked beak, which is toothed ;
no avicularia

on the front of the cell. Vibracular cell erect, narrow,

aperture perpendicular. Ocecia small, with a smooth

surface, inclining inwards.

Radical fibres slender, smooth, given off from the lower

part of the zoarium, adherent by means of a terminal
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enlargement (without fibrils); or furnished with hooks.

Primary cell with a round aperture and eight marginal

spines, four on the upper border and four in front.

Pohjpide with 12 to 16 long tentacles, of a light orange

colour.

Habitat. Between tide-marks, under stones &c., and

on Laminaria, Flustra, stones, shells, zoophytes, &c.

from shallow to deep water (40-80 fathoms, Shetland).

Localities. Generally distributed round our coasts.

Geographical Distribution. Ostend, on Flustra

(Van Beneden) : French coasts (Kirchenpauer) : North Sea

to Bahusia and Middle Norway, common (Smitt) : Heligo-

land ;
Iceland ;

North America (Kirchenpauer) : Adriatic,

common (Grube and Heller) : Lyall's Bay, New Zealand

(F. W. Hutton).

Range in Time. Coralline crag (A. Bell) : Scotch

Glacial deposits (Geikie).

This is one of our commonest Polyzoa. Its nearest

British ally is S. elliptica ; but, as I have pointed out in

the account of that species, the two are distinguished

from one another by a group of w^ell-defined differences.

The lateral avicularia in the present species are very fully

developed, compensating, we may suppose, by their size

and prominence for the total absence of auxiliary organs

on the front of the zoarium. They are smallest at the

base of the internodes, and increase in size as they ap-

proach the top.

SCRUPOCELLARIA ELLIPTICA, RCUSS.

Plate VI. figs. 5,6.

SCRUPOCF.LLAUIA ELLIPTICA, Beuss, Fossil. Brjoz. d. osterreich.-ungar. Mio-

cans, 8, plate ii. figs. 1-9.
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ScRUPOCELLARiA iNERMis, Norman, Rep. Br. Assoc. 1866, 203 ; id. Quart.

Joum. Micr. Sc. 1868, (n. s.)viii.215, pi. t. figs. 1-3.

Zoarium rather stout, yellowish horn-colour, dichoto-

mously branched. Zooecia oblong ; aperture elliptical,

with a broad flattened margin, destitute of spines and

operculum. Lateral avicularia not prominent ;
no

avicularia on the front of the cells, Vibracular cell

subtriangular, scarcely so broad as high, aperture

stretching diagonally downward and inward. SetcE

short. Ooecia smooth, imperforate, inclining inwards.

Height about i inch.

Habitat. Moderately deep water.

Localities. 5-8 miles off" Balta, in 40-50 fathoms,

rare; the Minch, Hebrides (A. M. N.) : Shetland

(C. W. P.) ^.

Range in Time. Austro-Hungarian Miocene (Reuss).

S. elUptica is not unlike S. scruposa in many respects,

but is clearly distinguished from it by the broad and

flattened margin of the apertures, the absence of spines,

the somewhat less prominent lateral avicularia, and, above

all, the broad, triangular vibracular cells, wath their

slanting apertures. The last is certainly the best distinc-

tive character.

There can, I think, be little doubt that the present

species is identical with S. elliptica of Reuss, a fossil

form which is abundant in some of the Tertiary deposits

of Austria. There is a minute agreement between the two

in most of the details of structure. The only points in

which there may possibly be a slight difference are of

secondary importance. Reuss states that there are occa-

*
Kirchenpauer records this species from Greenland

;
but as he identifies

it doubtfully with Smitt's Cellularia scahra, forma ehngafa, from which it

is clearly distinct, I give this locality with reserve.



48 CELLULARIID.E.

sionally two or three small depressions on the upper mar-

gin of the cell_, which, he thinks, may mark the positions

of as many spines. Whatever these depressions may be,

they seem to be rarely present ; and should they denote the

occasional development of spines in the living state, this

fact could not outweigh the evidence of identity supplied

by every leading feature, including the very distinctive

form of the vibracular cell. As Reuss's name was pub-

lished in 1847, it must, of course, supersede Norman's,

which only dates from 1866. To the latter we are indebted

for the addition of the species to the recent Fauna.

b. With an operculum.

ScRUPOcELLARiA scABRA, Van Bcnedcn.

Plate YI. figs. 7-11.

Sertularia halecina, Fabr. Faun. G-rcenl. 443 {teste Smitt).

Flustra scruposa, Fabr. Nye Zool. Bidr. in Vid. Selsk. Phys. Skr. 1827-33

{te.iite Smitt).

Cellarina .scrabra, Van Ben. Bull. Acad. Roj. d. Belg. xv. No. 2, 73,

figs. 3-6.

Cellularia .scrupea, Alder, Trans. Tynes. Club, iii. 148 (North. Cat.

sep. 58).

Scrupocellaria scrupea, Busk, Quart. Journ. Micr. So. iii. 254.

ScRUPOCELLARiA !> v.iji h\i, Busk, Quart. Journ. Micr. Sc. vii. 65, pi. xxii. figs.

1-3: Alder, Quart. Journ. Micr. Sc. (n. s.) iv. pi. iii. figs. 4-8;
North. & Durham Nat.-Hist. Trans, i. 163, pi. viii. figs. 4-8.

Cellularia scabra ,Smitt, Kritisk Forteckn., Oilfyers. af K. Vet.-Akad. For-

handl. 1867, 283 & 314, pi. xvii. figs, 27-34.

Scrupocellaria scabra, Norman, Quart. Journ. Micr. Sc. (n. s.) viii. 214.

Zoarium slender, dichotomously branched, internodes

moderately long (about 5-1.2 cells in each). Zooecia

short, erect, narrowed below
; aperture oval, with a

smooth border, occupying more than half the front,
with one stout spine (or frequently two) on the outer

margin above, and a smaller one on the inner. Oper-
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culum entire, suboval ; a portion of the surface slightly

hollowed out, forming a depressed area, with a lobate

margin. Lateral avicularia moderately large, with a

slightly hooked beak
;

a pedunculate avicularium on

the lower part of each cell, below the aperture.

Vibracular cells wedge-shaped, stretching transversely

across the back of the zooecium ;
vibracula short,

not exceeding the cell in length. Ooecia somewhat

flattened in front, subglobose, with a smooth subtrian-

gular space above the aperture, from which fine lines

radiate towards the margin.
Radical fibres long and slender, and scattered over the

whole of the zoarium.

Height about ^ to | inch.

Habitat. On stones, &c., from shallow to deep water.

Localities. Northumberland coast, from the deep-

water boats (Alder) : Durham coast (Brady and Hodge) :

off the Firth of Forth, one specimen (C. W. P.) .

Geographical Distribution. North Sea (Van Ben.) :

Scandinavian and Arctic seas (Smitt) : Spitzbergen, 6

fms., and more frequently 80-150 fms. (Swedish Exped.):

Davis Straits, off Frcderickshaab, 100 fms. (Wallich) :

Greenland, Godhavn Harbour, Disco, 5-20 fms.
{'
Valorous '

dredg.) : Reykjavik Harbour, 15-20 fms. (Wallich) :

Madeira (J. Y. Johnson).

S. scabra bears a strong general resemblance to S.

scrupea, but differs from it in several important particu-

lars. The operculum presents commonly a three-sided

figure, narrowing off towards the peduncle. It is de-

pressed in the centre, and is not unlike a saddle in shape.

It is further distinguished by the hand-like pattern sculp-

tured on its surface. The lateral avicularium is smaller

than that of the allied species, and wants its strongly

marked beak. On the other hand, the pedunculate avicu-

laria are of larger size, and much more constantly present.

E
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But the most striking difference is found in the vibracu-

lar appendage, which in S. scabra is of a very remarkable

type, and totally unlike the form which prevails throughout

this genus. Instead of being erect, with a notch or cleft at

the top in which the movable seta works, it lies across the

back of the cell, its shape and structure reminding us of the

fixed base or beak of a sessile avicularium, while the seti-

form process is reduced in size and capability of move-

ment, and rather performs the part of a mandible than of

the vibraculum, wdth its free and vigorous swing. We can-

not fail to recognize in this modified structure a transi-

tion form between the avicularium and vibraculum, which

is of the highest morphological interest. In this species

the vibracula are commonly wanting on many of the

cells.

Amongst the minor characters may be mentioned the

short spine which occurs at the top of the median cell at

each bifurcation of the branch. The internodes are shorter

than those of S. scrupea, but still of considerable length.

Specimens from Greenland are much stouter and more

massive that those from the Northumberland coast ;
and

the species would seem to be specially a northern form,

though ranging to Madeira.

SCRUPOCELLARIA SCRUPEA, Busk.

Plate VII. figs. 11-14.

ScRUPOCELLARiA SCRUPEA, Biisk, Aimals N. H. ser. 2, vii. 83, pi. ix. figs. 11,

12; B.M. Cat. i. 24, pi. xxi. figs. 1, 2: Heller, Bryoz.

rl. Adriat. M. 10 (sep.) : Norman, Quart. Journ. Micr. Sc.

(n. s.) viii. 214 (3 Sep.).

Zoarium erect, the shoots dichotomously divided, inter-

nodes much elongated. Zo<xcia biserial, alternate.
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short, ovate above, produced and slightly narrowed
below

; aperture oval, occupying about half the front,
with three spines on the outer margin above, and one,
or occasionally two, on the inner. Operculum somewhat

reniform, entire, narrow and pointed above, expanded
below and rounded, the upper extremity elevated.

Lateral avicularia large and conspicuous, with a strongly
hooked beak; small raised avicularia sometimes dis-

tributed along the median liue, often wanting. Vibra-

cular cell erect, somewhat Avedge-shaped. Ooecia

rounded; surface smooth, shining and imperforate.

Height I to I inch.

Habitat. On Algse, stones, &c. from shallow and deep
water.

Localities. Off Dartmouth (E. Forbes) : Cornwall,
off St. Ives, on stones; off Berry Head, Torbay; Sal-

combe Bay, not uncommon
; Guernsey (T. H.) : North-

umberland, from the deep-water boats, a single specimen

(Alder) : the Minch (A. M. N.).

Geographical Distribution. Mediterranean (M'An-

drew) : Adriatic (Grube and Heller) : Australia (MacGilli-

vray) : Singapore (Liverpool Free Museum, teste T. H.).

This species has an operculum with a simple, un-

branched, and perfectly smooth lamina, and in this respect

differs both from S. reptans and S. scabra, the only other

British operculated forms.

The avicularia, which are disposed along the front sur-

face o£ the zoarium, are very small; and I have only noticed

them where the ooecia are present; they are certainly

very sparingly developed. They are placed immediately
above the ovicells, with the mandible directed alternately

towards opposite sides, and probably rise from the front

or side of the cell a little below the aperture.

E 2
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The internodes in this species are remarkable for their

length, consisting frequently of as many as 20 cells. The

habit is sometimes stont and massive, and the tufts short

and compact ;
but I have a beautiful variety from Guern-

sey, in which the shoots are more slender and rise to a

height of I inch.

On the lower segments an immense number of smooth

and slender fibres are given off from the vibracular cells,

which tend downwards and become adherent.

SCRUPOCELLARIA REPTANS, LiunaJUS.

Plate VII. figs. 1-7.

Creeping Cokalline, Ellis, Corall. 37, no. 3, pi. xx. fig. b, B.

Sertularia REPTANS, Limi. Syst. (ed. 12), 1315.

Cellularia REPTANS, Fall. Elench. 73 : Beid, Ann. N. H. Dec. 1845, S85,

pi. xii. figs. 1-5 : Johnst. B. Z. eel. 2, i. 337, pi. Iviii. figs. 3, 4 :

DaJyell, Rem. An. i. 235, pi. xlv. : SmiU, Kritisk Forteckn.

iii. (1867), 284 & 318, pi. xvii. figs. 37-41.

Sertularia repens, BerJcenhout, Synops. i. 220 (1789).

Cellaria REPTANS, Ell. Sf SoL Zoopli. 23 : Lamk. An. s. Vert. (ed. 2), ii. 191.

ScRUPARiA REPTAN.S, Olccn, Lehrb. Naturg. Abth. ii."90.

Crisia REPTANS, Lcimx. Pol. corall. flex. 60.

AcAMARCiiis Geoffroyi, Audouin, Expl. i. 241 : Savigny, Egypte, pi. xi.

fig. 4.

Bicellaria REPTANS, Blaiuv. Actinol. 459.

ScRUPOCELLARiA REPTANS, Gray, B.M. Cat. Ead. 112.

Canda REPTANS, BusJc, B.M. Cat. i. 26, pi. xxi. figs. 3, 4.

Zoarium creeping, branches divided dichotomously into

numerous segments, broadly expanded, flabelliform.

Zocecia biserial, alternate, ovate, produced and narrowed

below
; aperture oval, occupying about two thirds of

the front, wdth a somewhat thickened rim, three pointed

spines on the outer side at the top and one opposite to

them on the inner side ; a branched pedunculate oper-

culum rising from the inner margin. Sessile avicula-

rium on the outer edge, placed at the very top of the

cell, minute, and set back behind the spines j
at the
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base of many of the cells a large pedunculate avicula-

rium, with the mandible directed downwards. Vibracular

cell somewhat curved, with a constriction about the

middle, Ooecia subglobose, smooth, with a number

of large punctures. Radical fibres either simple, and

giving off at the extremity a number of anastomosing
fibrils forming a netted disk, or toothed.

Polypide with 14-16 tentacles of a light orange colour.

Habitat. On Algse, Flmtra foliacea, rocks, &c., from

between tide-marks to deep water.

Localities. Universally distributed. It may be found

on the most barren coasts. It is more especially a littoral

form, spreading luxuriantly over various kinds of sea-

weed ; but Mr. Peach records its occurrence on coral

taken in 100 fms., from the Outer Haaf, Unst.

Geographical Distribution. Bahusia and Middle

Norway, pretty common in the littoral region (Smitt) :

Heligoland (Kirchenpauer) : Red Sea (?) (Savigny): Adri-

atic, common on Algae, zoophytes, Polyzoa, &c. (Heller) :

north coast of France
;

coast of Spain (Kirchenpauer) .

Range in Time. Scotch Glacial deposits (Geikie).

Mr. Busk has placed this well-known form in the genus

Cauda, Lamx., on the ground that it is destitute of the

lateral avicularia, which constitute so striking and distinc-

tive a feature of the allied genus Scruj)Ocellaria, Van Ben.

Smitt ranks it under his Cellularia, which embraces the

last-named group, but agrees with Busk in denying the

existence of lateral avicularia"^. In fact, however, the

present species is furnished with these appendages, though

they are minute and are not developed on all the cells
;

and it therefore takes its place of right in the genus

Scrupocellaria, with which, in all other respects, it entirely

* "Avicularia latcralia externa desunt
'"

{Smitt).
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agrees. The smallness of the avicularia^, and the fact

that they are so placed as to be partially concealed by

the spines, may explain their having escaped the notice of

such accurate and experienced observers.

In S. reptans these lateral appendages are clearly dying

out. They are only found on some of the cells, and, as

I have said, are generally extremely small, mere pygmies

as compared with the similar structures on such a form as

S. scruposa. They are placed close to the top of the cell,

and just behind the triplet of spines. From their reduced

size they do not extend down the side of the cell, and are

therefore very inconspicuous and liable to be overlooked.

On the other hand, the pedunculate avicularia, placed

at the bottom of a certain number of the cells in each

internode, are most fully developed, and attain a compara-

tively gigantic size. We may no doubt trace a con-

nexion between their vigorous condition and the dwindling

of the lateral appendages, which must be due to their

comparative uselessness, and therefore disuse ^.

These large avicularia are situated on the inferior por-

tion of the cell, below the apertvire ; and though not con-

nected with evo'y cell, there is a certain definite and

constant number on each internode f. Between the joints

* Suiitt has remarked that " on the whole the rule holds good for this

genus" {CcUularia, including Scrupocellaria'), "that the more the lateral

avicidaria are developed, the less are the anterior
"

(Kritisk Forteckn. part

iii. p. 305, footnote), a remark which I can fully confirm
;
and I believe

that the converse is also true. We have a remarkable illustration in

>S. ferox, Busk, a species from Bass's Strait, which possesses a very large

pedunculate avicularium, occupying almost the whole front of the cell

below the aperture, with a long curved mandible, whilst its lateral avicu-

laria arc rudimentary and quite insignificant. The relative development of

the two classes of avicularia is much the same in S. diadema, Busk.

t Busk speaks of the front avicularia in this genus as "disposed in a

special tract along the middle of the branch or internode." This is

the case in his C. ftrarhnoideii, which also wants the lateral avicularia ; and

to this species the name Cauda must be restricted ;
his remark docs not

apply to B. reptans.
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there are always, as far as I have seen, seven or five cells; on

the larger internode there are three pedunculate avicularia,

on the smaller two. The peduncle on which these appen-

dages are mounted is much elevated ;
it is swollen at the

base, and higher in front than behind, so that the avicu-

larium is tilted up, its strongly curved beak being directed

outwards.

The operculum, which in its earliest stage of growth is

simple and entire, becomes dicliotomously branched, and

spreads out like an antler over the entire aperture, which

it completely protects.

The radical fibres are present under two forms, and

enable the species to adapt itself to very different habi-

tats. In one they are simple tubes, originating, as all

similar appendages do in this group, at the base of the

vibracular cell ; and from the free extremity a number of

fibrils are given off, which branch and anastomose and

form circular reticulated disks, by which the polyzoon

is firmly attached to the surface of the rock or the frond

of the sea-weed. These disks may remind us o£ the

rootlets by which the ivy clings to its support. The

tubes are not merely produced towards the base of the

zoarium, but along the course of the branches, which, as

they increase in length, are firmly attached at intervals
;

and in this way the polyzoon creeps, like a plant, over

the surface on which it grows. But a modification of

the merely adherent appendage is also met with; and it

would seem that the particular form which the radical

fibre assumes is very much determined by the nature of

the base on which the polyzoon is developed. In its

second form, the fibre is covered for about two thirds of

its length with sharp, recurved, hook-like processes, and

is converted into an admirable prehensile organ. It is

a veritable grapnel, which is plunged into the soft sar-
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code of the sponge^ or other yielding substanee^ and

holds the polyzoou, like an anchor, to its place ^.

Dredging on one occasion in Salcombe Bay, I took up a

piece of some cotton material which was overgrown by

S. reptans. On the uneven fibrous surface the adhesive

disks would have been almost useless ;
a few of them only

were developed ; but the toothed processes were present in

profusion, and had worked their way in amongst the

threads of the fabric, which had become entangled amongst

the hooks, and so anchored the tufts securely. On a

specimen beside me, growing on the flat surface of a

Laminaria-frond, I cannot find a single grapnel ; but the

disks are finely developed, and of large size.

S. reptans grows in somewhat circular tufts, the branches

spreading out on all sides, and being more or less de-

cumbent.

This fine species is one of the most highly specialized

* This interesting piece ofstructui-e did not escape the "lyncean" Ellis.

He says:
—"Some of these little radical tubes are discovered by the micro-

scope to be full of hooks, the better to secure the Coralline wheu it adheres

to soft spongy substances
"

(Corall. p. 38). He also figures one of these

modified fibres.

Couch has also briefly noticed the occurrence of hooked fibres on the

present species (Cornish Faun. pt. iii. p. 127). But we are indebted to Mr.

Peach for the most detailed obserTatious on tliis interesting point. Ho de-

scribes Tcry graphically the grapnels of S. scruposa,
" the stout hooked

spines
"

of wliich were buried in the sponge. These hooks " are shaped like

the tlioru of a rose-tree, and surround the 'root-fibres;' and when dragged out

they hold in tiieir grasp numbers of the sponge-spicules." He also met

with similar appendages on S. reptans when growing upon sponge. A
specimen developed on FlustrafoUacca was altogether destitute of the hooks,

the fibres terminating in a number of short and simple
"
radiating pro-

cesses," by which they adhered. From these processes
" short disk-like

pieces" are given off, which are inserted into the opening of the cell of the

Flutifra ; and in this way a firmer grip is secured. Thci-e appears in this

case to be another slight adaptive modification determined by the habitat.

On the smooth and solid surface of the Laminaria the terminal fibrils are

iiuioh more branched, so as to give a larger adhesive surface to the disk.

Mr. Feuch's papers are publislicd in the Linnean Society's Journal, Zool.

Yi'l. siii. p. 470, pi. xxiii., and the Journal Eoy. Inst. Cornw. 1877, No. 19.
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of the Cheilostomata and presents, as it were, an epitome
of the structural cliaracteristics of the tribe. As it is to

be found everywhere, the student of the Polyzoa can

select no better form to work upon, so far at least as

external structure is concerned.

Genus CABEREA, Lamouroux.

Der. From Caherca, daughter of Proteus.

Caberea, Lamx. (1816), Pol. corall. flex. : Busk : Smitt.

Cellaria (sp.), Lamarck.

Flustra (sp.), Flem.: Johnst.

Cellularia (sp.), id. : id,

Crisia (sp.), Audouiu.

Selbia, Gray, Dieffenbaeli's New Zealand, ii.

Flabellaria, Gray, B.M. Rad. 100.

Canda (sp.), D'Orb. Pal. Frauc;.

Generic Character. — Zoarium not articulated.

ZoffiCiA in two or more series, subquadrangular or ovate,
with a very large aperture. Sessile avicularia on the

side and front of the cells, the lateral avicularium minute.

ViBRACULAR CELLS vcry large, placed in two rows, stretch-

ing obliquely downwards across the back of the zooecia,

ivhich they almost cover, to the median line, notched above

and traversed through a great portion of their length by a

shallow groove. Set^e usually toothed on one side.

In Caberea the zooecia have a tendency to assume a

somewhat quadrate form, and the aperture occupies a very

large proportion of the front surface. The arrangement
of the avicularia is much the same as in Scrupocellaria ;

but the lateral avicularium is very inconspicuous, and may
readily escape notice. The striking feature of the genus
is the enormous development of the vibracula, which almost

cover the back of the zoarium, and give it a very marked

and peculiar appearance. From the upper and outer angle



58 CELLULARIIDiE.

of the cell they stretch diagonally downwards, reaching to

the median line, where the two opposite rows meet. The

vibracular cell is of an elongate-oval figure above; and this

portion of it bears some resemblance to a delicate bivalve

shell resting on its dorsal surface, and slightly gaping.

Below it is much produced and attenuated. At its upper

extremity there is a cleft in which the movable seta works;

and when at rest it lies in the groove, which passes from

the terminal notch downwards.

The size of the vibracula in the genus Caberea is not

their only peculiarity. In C Boryi (and probably in

the other species) they difl:er from the same appendages

in the kindred genera physiologically as well as in

form and size. Whilst the vibracula of Scrupocellaria

act independently of one another, those of C. Boryi

move together with perfect regularity; they act not

individually, but iu companies, obedient to a common

impulse. After a short interval of quietude all the

vibracula on a shoot are seen to start into sudden activity,

swinging themselves round simultaneously to the front of

the cells, and then sweeping backwards again and resuming
their former position. After another interval the same

synchronous and perfectly regular movement takes place,

and so on continually. There is something positively

startling, after the absolute quiet, in the sudden simulta-

neous rush of the whole host of vibracula into energetic

action *.

In this species, then, not only are the individual appen-

dages highly developed, but the whole company of them

attached to a colony are brought into combined and harmo-

nized action. It must be left to future observation to

determine the precise structural conditions on which these

* See a paper by the aiithoi-,
" On the MoAements of the Vibracula in

Cabcrco Boryi"' Sic, in the Quart. Joiirn. Micr, Sci. for Jan. 1878.
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remarkable movements depend ;
but they certainly seem

to imply the existence of a nervous system distinct from

that of the individual polypides, by which the vibracular

zooids are controlled and brought into relation.

The CaberecB constitute a small group^ of which one

(C Boryi) is almost cosmopolitan; another (C ElUsii)

is an Arctic species^ which ranges to the more northerly

portions of our coasts_, on the one hand, and to Labrador

and Maine, on the other ; and the remainder inhabit the

Australasian seas.

Caberea Ellisii, Fleming,

riate VIII. figs. 6-8.

Flustea Ellisii, Flem. Mem. Wern. Soc. ii. 25J, pi. xvii. figs. 1--3.

Flustra setacea, Flem. B. A. 536 : Johnston, B. Z. ed. 2, 346.

Cellularia Hookeri, Johnston, B. Z. (ed. 2), 338, pi. Ix. figs. 1, 2.

BicELLARiA Hookeri, Blainville, Diet. Sc. N. Ix. 424.

Caberea Hookeri, Busk, B.M. Cat. i. 39, pi. xxxvii. fig. 2 : Gosse, Mar.

Zool. ii. 14, fig. 20.

Flabellaria setacea, Gray, B.M. Cat. Ead. 106.

Caberea Ellisii, Hincks, Devon & Cornw. Cat. 63: Smitt, QJfyers. K. Vet.

Akad. Forhandl. 1867, 287 & 327, pi. xvii. figs. 55, 56 :

Norman, Quart. Journ. ]\Iicr. Sc, (n. s.) viii. 217.

Zoarium fan-shaped, of a yellowish-brown colour, dicho-

tomously branched, branches thick, widening up-
Avards. Zocecia in 2-4 rows, short, subquadrangular ;

aperture elliptical, occupying nearly the whole of the

front, with a broad, minutely granulated margin, sloping

outwards; marginal cells with two stout spines above

on the outer side and one on the inner; central cells

with one on each side. Lateral avicularia small and

inconspicuous, placed a little below the top of the cell,

with a rounded mandible ;
anterior avicularia raised,

two below the aperture, placed one at each side, or

sometimes only one
;

mandible rounded, directed

downwards. Vibracula very long, serrate, Ooccia

flattened, frequently with a depressed, smooth, semi-
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circular space in front, from which fine striae radiate

to the margin.

Height about 1 inch.

Habitat. Deep water.

Localities. Shetland, deep water (Flem.) : Orkneys

(Barlee) : the Minch
; Shetland, 40-70 fms,, abundant

(A. M. N.) : ofFthe coast of Antrim, 62-72 fms. (Mr. W.

Swanston), the most southern recorded locality on our

coasts.

Geographical Distribution. Labrador and Maine

(Packard) : St, George's Banks, 28 and 150 fms. (Smith

and Harger) : Greenland, 100 fms. ; Reykjavik Harbour,

15-20 fms. (Wallich) : Scandinavia and Finmark, 50-80

fms., not uncommon (Smitt) : RoscofF, rather rare, in

large tufts on fragments of Eschara
(Joliet) .

Range in Time. Scotch Glacial deposits (Geikie) : Pa-

leolithic (A. Bell).

The cells in this remarkable form are peculiarly shaped ;

they are short, somewhat four-cornered, almost entirely

open in front, and present, as Smitt has pointed out, a

very Membraniporidan appearance. The branches are

convex, rising considerably towards the centre. They
consist towards the lower part of two rows of cells ; but

this number increases to three or even four rows, so that

the branches widen upwards.

The lateral avicularia are very small, and may readily

escape detection. They are placed just at the base of the

lowest of the spines on the outer margin, and extend for

some distance down the side of the cell, but project very

slightly. We do not find the rounded mandible, which

belongs to this species and to C. Boryi, in any of the allied

genera.

The vibracular cell is of great size, somewhat fusiform,

Avith a smooth and polished surface, and of very delicate

texture. The groove occupies about two thirds of its
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length, and opens below into a deep channelled space,

inclosed at each side by a prolongation of the cell-walls,

which tapers off downwards and is carried along the

median line until it reaches the wall of the next vibra-

cular cell. Owing to this arrangement of the vibracula,

a very large proportion of the dorsal surface of the zoa-

rium is covered by them.

A striking feature of the present species is the remark-

able development of the radical fibres, and the mode in

which they are disposed. They take their origin on the

side of the vibracular cells, and are given off from the

upper as well as from the lower portion of the branches.

Passing off from the vibracula on each side of the zoarium,
the tubes tend downwards along the median line of the

dorsal surface, one superimposed upon the other, and all

closely adherent, so as to form in the adult colony a

prominent keel-like projection along the back of the

branches. As growth proceeds and new cells are formed

fresh strands are added to the fibrous bundle, which is,

of course, smallest above. Below each bifurcation the

bundles join and blend, while at the base of the zoarium

the multitudinous threads become free and form so many
separate cables by which the polyzoon is anchored in

its place.

All the fibres are carried down the centre of the dorsal

surface, and neatly piled up along the median line: so

that there is no interference with the action of the

vibracula.

Caberea Boryi, Audouin.

PlateVIII. figs. 9-11.

Crista Eoryi, Auchuin, Espl. : Savigny, Egypte, pi. xii.
fig. 4.

Cellularia Hookeri, Fleming, B. A. 539.

Selbia zelanica, Gray, DiefTenbach's New Zeal. ii. 292.

Caberea ZELANicA, .Bws/?.-, Voy.
'

Hattlesuake/ i, 378.
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Canda Boryi, UOrh. Pal. Fran9. T. Cret. v. 331.

Caberea Boryi, Buslc, B.M. Cat. i. 38, pi. xvi. figs. 4, 5 (as C. zelanica),

and pi. xxxviii. (as C. patagonica) : Hincks, Ann. N. H. for

Feb. 1855 (3 sep.) : Heller, Bryoz. d. Adriat. Meeres, 13:

Norman, Quart. Journ. Micr. Sc. (n. s.) viii. 217.

Zoarium forming small flabellate tufts ; branches stout,

di^dded dicliotomously into a few segments. Zocecia in

two rows, or occasionally three, short, ovate, very slightly

produced and narrowed below; aperture oval, with a

flattened, rather broad border, expanded at the bottom ;

two or three spines on the outer side above, and one on

the inner, springing from the peduncle of the oper-

culum
; operculum expanded downwards, and filling in

the lower part of the aperture, occasionally giving off a

pointed process above; or more regularly developed and

suboval. Lateral avicularia very small
; mandible

rounded. Anterior avicularia raised, placed between the

cells down the median line, sometimes very large ; man-

dible rounded. Vibracula broad and flat below, slender

and tapering above, serrate. Ocecia arcuate, smooth,
inclined inwards.

Height about | inch.

Range of Variation. On Australian specimens I have

met with three spines on the outer side of the cells,

instead of the two which characterize such British exam-

ples as I have examined. The Australian form, too, is

distinguished by the very large size attained by the cen-

tral avicularia. They are raised, swollen, well rounded

above, and have the mandible on the front, perpendicular

to the surface of the zoarium. They form a line down

the centre of the branch. In British specimens they are

much smaller. The lateral avicularia arc extremely in-

conspicuous. The operculum exhibits some curious dif-

ferences in the mode of its development. Sometimes it

expands altogether doivnwarcls, filling in the lower part of

the aperture, and appearing as if soldered to the margin.

Occasionally a short spur is given off above. In other
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cases it takes the regular course, and assumes the ordinary

form, being pretty equally developed above and below. In

the size of the tufts the Australian and British forms agree.

Habitat. On Eschara and other Polyzoa, Nullipores,

Algse, &c., from between tide-marks to moderately deep

water (Coralline ground).

Localities. Torquay (Hooker) : on Eschara foliacea

and Scrupocellaria scruposa, off Budleigh-Salterton (Miss

Cutler and T. H.) : Goran Haven, Cornwall (C. W. P.) :

Pllfracombe (A. Leipner)*: Guernsey, common (R. S.

Cooper and A. M. N.) : Herm, tidemarks, under stones

(T. H.) : Jersey (A. M. N.) ; Hastings, rare (Miss Jelly).

Geographical Distribution. Egypt (Savigny) : Adria-

tic, on Nullipores (Heller) : New Zealand (Hooker and

F. W. Hutton) : Glenelg, Australia (T. H.) : Cumberland

Island (Busk) : E. Falkland Islands; S, Patagonia, 49°

S.J Port St. Julian, Patagonia; Strait of Magellan (Dar-

win) : Algoa Bay (Busk) : Singapore (Liverpool Free

Museum, teste T. H.) : Roscoff, common (Joliet).

The vibracular cells of this species bear a close resem-

blance to those of C. Ellisii. The radical fibres originate

only on the lower portion of the zoarium, hardly extending

much beyond the base of the shoots ; and the dorsal sur-

face therefore wants the prominent subcarinate appear-

ance which it exhibits in the latter species.

Both in this and the preceding species the older por-

tions of the zoarium become coarse and much thickened
;

and in this condition it is very difficult to determine the

minute structure.

C. Boryi does not occur in the extreme north, but

otherwise is remarkable for the extent of its geographical

range,

* Mr. Leipuer has a fine specimen, which he has no doubt was obtained

either at Ilfracombe or Tenby—he believes, tlie former.
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Family IV.—Bicellariidae.

BlCELLAUIAD^K, Busk.

BiCELLARiE^, Sraitt.

ZocEciA rather loosely united in two or more series, or dis-

junct ; ohconic, or hoat-sliaped, the aperture usually

occupying a largeproportion of the front. Avicularia,
when present, capitate, pedunculate, and jointed. Zoa-

RiuM not articulated, erect, and phijtoid, or composed

of a number of cells connected by tubular processes.

The zoarium assumes two very different and strongly con-

trasted conditions within tlie limits of this family ; and it

is only after carefully examining the entire series of forms

included in it that we recognize the close affinity of such

divergent genera as Bicellaria and Beania.

The two are connected and linked together by the genus

Bugula and the genus Diachoris, of which latter we have

no representative on our coasts, but which occurs in the

Mediterranean.

In Bicellaria the cells are widest above, and taper off

very decidedly below. The inferior subtubular portion is

generally much produced, and occupies a much larger pro-

portion of the whole than it does in the genus Bugula.

The aperture is usually ample, though not so large as

in the last named; it

narrows downwards, and

is slightly pointed below

(woodcut, fig. 1) . The cells

are so placed that the lower

extremity is directed in-

wards towards the median

line; and this is also the

case, though to a less ex-

tent, in the genus Bugula.

Fig. 1.

Bicellaria (Australian).
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Fig. 2.

In the latter the tubular portion of the cell towards the

base is reduced in length, and the aperture occupies fully

two thirds of the front; occasionally (as in B. umbella,

Smitt) it extends to the bottom.

These two genera are united through the species of

Bicellaria in which the aperture encroaches most upon
the tubular base of the cell, and the species of Bugula in

which it is most contracted.

In such forms as B. Murrayana, with its elongate, boat-

shaped cell, open in front through a great

portion of its length, and margined with

spines (woodcut, fig. 2), or B. umbella,

with aperture actually extending to the

base, we have a near approach to the

form of Diachoris, which may be described

popularly as a Bugula with its cells dis-

joined and held in connexion by a num-

ber of tubular processes, and assuming a

decumbent instead of an erect habit of growth. These

two genera also agree in having capitate avicularia of

much the same type, and occupying similar

positions in the zoarium. It is only in

this family that we meet with the capitate

and jointed avicularium—the true ^'bird's

head," with its elaborate structure and

curious movements, the most highly spe-

cialized form which the organ assumes.

In Beania we have a form closely allied to

both Bugula and Diachoris. The latter

is distinguished from it by the more com-

plex character of its zoarium, and by the

presence of avicularia. There is little dif-

ference in the habit of growth ;
for in some

species of Diachoris the cells are ^evai- Dkwhoriss2nnigera.

F

Bugula Murrayana.

Fig. 3.
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ig
Fig. 4,

erect. The zooecia are essentially identical in character ;

and such a species as D. spinigera, Mac-

Gillivray (woodcut, fig. 3), in a younj

state, when the cells are ranged in a single

line, is hardly distinguishable from a

Beania (woodcut, fig. 4).

Throughout this family the cells are

loosely connected ; in Bicellaria, though

placed side by side, they are often really

disjunct.

In some of the BuguliE (e. g. B. Mur-

rayana) the branches are composed oi a^

many rows of cells, and assume a some-

what Flustrine appearance; whilst such
B,,,,,iamirai,Uis.

forms as Bicellaria Alderi remind us of

the CellulariidcB.

Genus BICELLARIA, Blainville.

Der. From bis, twice, and cella, a cell.

Bicellaria, Blainville, Diet. Se. Nat. 1830 : Gray : Bask, &c.

Cellularia, Pallas (part.) : Fleming : Johnston : D'Orbigny.
Cellaria (part.). Ell. & Sol. : Lamk.
Okisia (part.), Lamouroux : Van Beneden.

Generic Character.—Zoarium erect, phytoid. Zocecia

turbinate, or in the form of a cornucopia, loosely united, more
or less free above ; aperture looking more or less upward,
directed obliquely inwards below ; inferior portion of the

cells subtubular, usually much produced. Avicularia, when

present, jointed and capitate^. No vibracuta.

In Bicellaria the zoarium does not present the variety
of structures which we have in Menipea or Scrujwcellaria ;

An exception is presented by the Australian B. tuba, which possesses
a fixed avicularium, borne at the top of a tall spinous process.
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but it is distinguished by grace, delicacy, and picturesque-

nesSj the latter being chiefly due to the great development of

spines, which is a feature of the genus, and to the peculiar

turn of its cells in most of the species. The aperture varies

in the proportion which it bears to the length of the cell,

and the degree in which it is turned inwards. Occasionally

it is subterminal, and looks upwards much more decidedly

than is usual. In one or two Australian species it is

elongated, and veiy much bent inwards towards the

median line. In our own B. Alderi, while there is the

same general form, the cells are much straighter, and the

arrangement is more compact and regular, reminding us,

as I have already remarked, of the Cellulariida.

The spines are profusely developed in this group, and

occur not only on the margin of the aperture, but also

on the dorsal surface. The avicularia, when present,

are but sparingly developed ;
and in some species they

are altogether wanting. In this respect Bicellaria offers

a contrast to Bugula^ which is remarkable for the pro-

fusion of these appendages as well as for their highly

specialized form.

As in Caberea, there is in some of the species a wonder-

ful development of the radical fibres. In the exquisite

Australian form, B. tuba, Busk, which grows in feathery

tufts of considerable size, they extend along the back of

the shoots for about two thirds of their height, forming a

compact mass of white, glistening tubes. Each tube ori-

ginates on the back of a cell, and, so far as I have observed,

of those particular cells only which are placed between the

diverging branches at a bifurcation. From these points

or stations the fibres tend downwards, uniting as they pro-

ceed with the bundle already formed below them, which

at the base resolves itself into a multitude of separate

rootlets.

f2
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AH the known species of Bicellaria, with the excep-

tion of the two that occur in Britain, are natives of the

Australian seas.

Bicellaria ciliata, Linnseus.

Plate YIII. figs.
1-5.

Ciliated Coralline, Ell. Corall. 38, no. 5, pi. 20, figs. d. D.

Sektularia ciliata, Lhm. Syst. ed. 10, 815, ed. 12, 1316.

Cellulakia ciliata, Pall. Elench. 74: Flem. B. A. 540: Joknst. B. Z.

ed. 2, 335, pi. Ivii. figs. 1, 2: Dalyell, Eem. An. Scotl. i.

239, pi. xlvii.: D'Orhigmj, Pal. Fran9. Terr. Cret. v. 49.

Cellaria ciliata, Ell.
S,-

Sol. Zooph. 24 : LamUc. An. s. Vert. ed. 2, ii. 186.

BuGULA ciliata, Okoi, Lehrb. Naturg. 89.

Crisia ciliata, Lamx. Pol. cor. flex. 60 : Van Ben. Eeclierches, 51, pi. vi.

figs. 9-11.

Bicellaria ciliata, 5/amy.Actinol. 459, pi. Ixxviii. fig. 2: Sitsk, B.M. Cat.

i. 41, pi. xxxiv. : Smitt, CEfvers. K. Vet. Akad. Forhandl.

1867, 288 & 333, pi. xviii. figs. 1-3.

Zoarium of a pearly-white colour, forming delicate feathery

tufts ; dichotomously branched, branches curved inwards

at the extremities. Zooecia alternate, turbinate, enlarged

above, and narrowing off rather abruptly towards the

bottom, the inferior portion cylindrical, everted and free

at the top ; aperture elliptical, oblique ; 4-7 very long,

slender, incurved spines on the upper margin, and one

placed centrally immediately below the aperture ;
one

or two spines on the dorsal surface. Avicula-

ria situated on the outer side of the cell, a ^^- ^^

little below the aperture, small, with a ser-

rate beak. Ooecia pedunculate, helmet-

shaped, attached to the inner side of the cell.

Pohjpide with 12-16 tentacles. Py-imary cell

jointed at the base to a short process from

the radical fibre, widening upwards, elongate;

aperture terminal, suboval, very slightly ob-

lique, with about 11 spines (woodcut, fig. 5).

Height commonly about | inch.

'&•
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Habitat. Ou Algae and zoophytes (especially), and on

stonesj shells, &c., from between tide-marks to moderately

deep water.

Localities. Cornwall, on corallines and sponges ; near

the Eddystone, not common; Mount's Bay (Couch) : South

Devon, on Sertularian hydroids &c., common ; Ilfracombe,

rock-pools and dredged in 8-10 fathoms
; Filey, on zoo-

phytes and under stones ; Fleetwood, on a buoy ; Menai

Straits; Swanage Bay (T. H.) : Tenby (F. Walker):

Hastings (INIiss Jelly) : Northumberland, rare (Alder) :

south coast of Durham (J. Hogg) : St. Andrews, frequent

from the Coralline ground (Dr. Mcintosh) : Ayrshire, rare

(Landsb.) : Peterhead and Wick, rare
; Durness, Sutlier-

landshire (C. W. P.) : Shetland, 45 fathoms, haddock-

ground, Out Skerries, very rare (A. M. N.) : coasts of

Ireland, sparingly (W. Thompson).
Geographical Distribution. Ostend (Van Ben.) : La

Rochelle, Gironde (Fischer) : RoscoflP (Joliet) : Bay of

Gullmaren, Bahusia (Loven and Lilljeborg) : Heligo-

land, 5-6 fathoms
;
N. America (Kirchenpauer) : South

Africa, var.* (T. H.).

The enormous development of the spines is the most

striking feature of this attractive species. Those on the

upper margin, which are of great length, curve inwards

over the higher part of the cell, while the solitary onef
below is directed upwards, so that the polypide is com-

pletely embowered, and, no doubt, is largely benefited by

* In the South-African form the cells are much shorter than in the

British ; the portion below the joint is much less elongated, and the cells are

therefore more closely packed together. The avieulai'ium is of larger size
;

and the inferior spine, so far as I have seen, is always more or less lateral.

The habit seems also to be stiffer. These slight differences have an interest

as showing by what almost imperceptible degrees forms are modified and

change their aspect.

t There are occasionally two at the bottom of the aperture.
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the friendly shelter. There is usually one dorsal spine

placed on the inner side, a little behind the margin ;
and

sometimes a second is present. Just at the point where

the narrow, cylindrical portion of the cell commences,

there is a kind of joint. The ovicell does not rise fi'om

the margin, but from the side of the cell a little below it,

and is distinctly pedunculate. Its opening is turned to-

wards the aperture, which it overhangs*.

The avicularium presents no very marked feature, if we

except the serrate beak. It is rounded behind, but not

arched above, the upper surface being remarkably straight ;

the beak is short, and scarcely hooked at the point.

The shoots rise from a bundle of fibres which are carried

up for a short distance upon the surface, involving the

cells near the base.

No description or drawing, I may add, can give an

adequate idea of the beauty of this species, or do more

than suggest the charm which lies in its exquisitely soft

feathery tufts, its transparent whiteness, and its graceful

habit.

BiCELLARIA AlUERI, Busk.

Plate IX. figs. 3-7.

BiCELLAUiA Alderi, BusJc, Eep. B. Assoc. 1859, Trans. Sect. 145; Quart.

Journ. Micr. Sc. ISfiO, 143, pi. xxviii. figs. 1-3: Smift,

CEfvers. K. Vet. Akacl. Forhandl. 18G7, 289 and 335, pi. xviii.

figs. 4-8 : Norman, Quart. Journ. Micr. Sc. viii. 218.

BiCELLAuiA rNispiNosA, Savs, N. Mag. f. Naturv. B. xii. 286; Geol. ogZool.

lagttagelser &c. (1863) 34.

Zoarium white and transparent, dichotomously branched.

Zocecia in two series, alternate, very loosely connected

* The structure of the ooecium has been admirably demonstrated by

Nitsche in a paper "On the Developmental History of certain Cheilosto-

niatous Bryozoa," Zoitschr. f. wissenschaft . Zool. Band xs. Heft 1
, pp. 3, 4.
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laterally, often disjunct, turbinate, much produced and

attenuated downwards; dorsal surface smooth and en-

tire; aperture broad above, with a somewhat straight

upper margin, narrowed below, occupying usually less

than half the length of the cell, bearing a single, very

long, curved spine on its outer angle. Avicularia capi-

tate, much swollen, placed on the side of the cells at

the lower extremity, with the mandible directed out-

wards. Oce.cia superior, subglobose; surface entire,

polished, marked with fine radiating striae.

Po/ypide with. 16 to 18 tentacles. Primary cell small, very
slender and cylindrical below, with an elliptical aperture

bearing on its margin six outspread spines.

Habitat. On hydroids (especially), Gorgonia, small stones,

and shells from deep water.

Localities. Shetland (Barlee) : 5 to 7 miles east of the

island of Balta in 40-70 fathoms on soft ground; off

Unst and Out Skerries, in 40-100 fathoms (A. M. N.).

Geographical Distribution. OEsterraat, Norway, at-

tached to small stones and shells in 80-100 fathoms (M.

Sars) : otf the coast of Norway in 200 fathoms (Baron

Uggla) : the Bommel-Fjord, 106 fathoms (Kircheupauer).

In this delicate and graceful species the two lines of cells

which compose the shoots are not welded together so as

to form one solid piece, but ratlier run side by side united

at certain points and more or less separated through a great

portion of their length. They are very loosely connected,

and at the extremity of the shoots are usually altogether

disjunct. The condition of the zoarium in this respect marks

the transition from the simply uniserial forms to those in

which the series of cells are more thoroughly connate,

such as Cellularia, &c. In the present species the shoots

commence with a few single cells^ which rise one from the

other, each taking its origin above the angle which is
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opposite to the one bearing the spine. In this condition

they bear a general resemblance to Eucratea. This simple

growth^ however, soon ceases; after a while, from the

uppermost in a series two cells are given off, the second

taking its origin from the side a little below the angle.

From these two cells two series are developed, which be-

come more or less adnate, though never completely or

very intimately united. The second line of cells may be

compared to a branch, in such a form as Scruparia clavata,

which (as sometimes happens in the latter) is closely ap-

presscd to the original shoot, and to a certain extent unites

with it.

In B. Alderi the branching is simply dichotomous. At

certain intervals the terminal zocecia give off a pair of cells

instead of one ;
and each pair becomes the first term of a

new series. The branches, turned outwards by the two

interposed cells^, diverge, forming at the point of diver-

gence an acute angle. So loosely, however, are the lines

of cells connected, that above the fork they may sometimes

be met with not even side by side, but perfectly free and

independent.

Towards the base the shoots are involved in a bundle

of tubular fibres, by which the colony is attached ; the

fibres pass upwards for some distance along the dorsal sur-

face of the cells, to which they are closely adnate.

The spines on the projecting outer angle of the aper-

ture are a striking feature in the present species. There

is usually only one to a cell; but two are sometimes present,

placed side by side. They are often of great length, two

or three times as long as the cell; they are gracefully

curved, and taper slightly towards the extremity.

* The aperture of these cells is always elliptical, whereas that of the

others is broad and somewhat truncate above, projecting considerably at the

outer angle, and becomes na)-row towards the bottom.
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The avicularia, judging from the descriptions of the

elder Sars (to whom we are indebted for a detailed and

most admirable account of the species) and Smitt^ must
be plentifully developed in Scandinavian specimens; but

they are not mentioned by Busk; and in none of the

British examples which I have examined (a considerable

number) have I found any trace of them, except in a single

instance. They are shaped like a bird^s head, short, and

much swollen behind, and are destitute of the teeth on the

rostrum which occur in B. ciliata. The ovicells are

semicircular in form, somewhat flattened, and prettily

lineated in front, and, according to Norman's comparison,

closely resemble the flower of the Calceolaria.

Genus BUGULA, Okcn.

BuGULA, Oken, Lehrb. Nat. 1815 : Busk : Smitt.

AcAMARCiiis, Lamx. 1816.

Ceisia (sp.), Lamx.

Cellularia (sp.), Pallas : Johnston.

Cellaria (sp.), Lamarck.

AviCELLA (sp.), Vau Beneden.

AvicuLARiA (sp.), J. V. Thompson, MS. Brit. Mus. : Graj.
BuGULiNA (sp.), Gray, B.M. Eadiata.

Crisularia (sp.). Gray, ibid.

Flabellaria (.sp.), Gray, ibid.

Oenitiiopora (for B. avicularia), D'Orbigny, Pal. Fran9.
Ornitiioporina (sp.), D'Orbigny.

Generic Character.—Zoarium erect, phytoid. Zo-
(ECiA boat-shaped, or subquadrangular, elongate, united in

two or more series ; aperture occupying a large proportion

{occasionally the whole) of the front, not turned upwards
or oblique. Avicularia in the form of a bird's head,

pedunculate andjointed, usually one on each cell.

We have a modification of the cell in the present genus
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by which it is distinctly separated from the preceding,

and which marks it out as a very natural group. The

turbinate cell, with the more or less upturned and up-

looking aperture, somewhat abruptly bent inwards below

towards the median line, which is characteristic of the

more typical Bicellarice, gives place in Bugula to an elon-

gate, boat-shaped cell, slightly attenuated towards the

bottom, and often truncate at the top, the front of which

is usually occupied for three fourths of its length or more

by the aperture. The latter stretches vertically from the

top of the cell downwards; it is not set obliquely, looking

upwards ;
nor is it so decidedly bent in towards the median

line at its lower extremity as in Blcellaria, although, from

the peculiar turn of the cells, it is somewhat inclined

inwards below. The spines have ceased to be so conspi-

cuous a feature, though still present. The cells are more

closely united than in Bicellaria ; but the structure is far

from solid or compact. The avicularia are developed in

great abundance, and often attain a large size. In most

cases every cell is provided with one, articulated to its

outer side
;
and in the living specimen the surface of the

zoarium exhibits a strange and animated scene as the

multitude of grotesque heads sway themselves to and fro,

and snap their tiny jaws, as it seems, with aimless energy.

In this genus the polypide exhibits a somewhat strongly

marked structural character. The tentacular corona is

only just protruded beyond the orifice of the cell ; the

pharynx is wide and ample, while, on the other hand, the

oesophagus is reduced in size and extremely short. At

the bottom of it there is a distinct cardiac valve, and

below this a subglobular chamber which opens into the

true stomach. The walls of this chamber, as well as of

the stomach, are richly coloured by the hepatic glands,

which are highly developed. A prolongation of the diges-
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tive sac above supports the pyloric valve ; and beyond this

the intestine dilates into a large oval cavity^ extending
to the point of exit at the base of the tentacles.

Altogether the alimentary canal presents a rather cha-

racteristic form; while the general appearance of the

polypide is affected by the nxdimentary condition of

the oesophagus.

The BugulcB are not unfrequently brightly coloured.

They are very widely distributed ; and in B. neritina (the

type of the genus as constituted by Oken) they have a

cosmopolitan representative, which is to be met with in

most seas^.

BuGULA AVICULARIA, LiuUSeUS.

Plate X. figs. 1-4.

Bird's-iiead Coralline, Ellis, Corall. 36, No. 2. pi. xx. figs, a A.

Seetulaeia AVICULARIA, Limi. Syst. ed. 10, 809.

Cellaria AVICULARIA, Ell. 8( Sol. Zoopli. 22 : Lamk. An. s. Vert, ed, 2, ii.

191.

BuGi'LA AVICULARIA, OJcoi, Lclirb. Naturg. 90 : Busk, B.M. Cat. i. 45, pi. liii.:

Alder, North. Cat. 59 (sep.): forma 1, Smitt, (Efvers. K. Vet.

Akad. F5rhandl. 1867, 289 & 339, pi. xviii. figs. 9, 10,

12-15.

Ceisia AVICULARIA, Lamx. Pol. corall. flex. 141.

Cellularia AVICULARIA, Johust. B. Z. ed. 2, 338, pi. Ixiii. figs. 7, 8 : Landsh.

Pop. Hist. 341, pi. xix. fig. 72.

Cellularia avicularis, Eekl, Ann. N. H. ser. 1, xvi. 389: Balyell, Rem.
An. Scotl. i. 241, pis. xlviii., xlix.

Ornitiiopora AVICULARIA, D'Orbigiiy, Pal. Frau9. Terr. Cret. v. 322 1.

Zoarium bushy; branches flabellate, divided dichoto-

* " Acamarchis neritina, qui parait maintenant habiter le monde entier,

se fixe a la quille des navires et se fait transporter partout" (D'Orbigny,
'

Voyage dans rAmerique meridionale,' t. v. 4™« partie, Zoophytes, fig. 10).
t I do not give Avicella avicularoidcs, Van Ben., as a synonym. He

describes the avicularia of his species as having mandibles "
cmirtes ct

ramassees,'' terms which are not applicable to those of the present form. Tlie
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mously into narrow linear segments, disposed spirally

round the stem. Zocecia biserial, elongate, narrowed

below, elevated towards the oral end
; aperture occupying

more than three fourths of the front of the cell, ob-

ovate ; margin thin, with two spines above on the outer

side and one on the inner. Avicularia large, com-

pressed laterally, with a much elongated and slightly

bent beak, placed on the outer edge of the aperture

about halfway down the cell. Ocecia subglobular,

prominent, free, hyaline and smooth.

Polypide with 14 to 15 tentacles.

Habitat. On shells, zoophytes, Flustra foliacea (espe-

cially), &c., between tide-marks, and from moderately

deep water (20-50 fathoms) .

Localities. The Minch, Hebrides; Shetland, not com-

mon (A. M. N.) : Peterhead and Wick, on Flustra

foliacea, &c., from deep water (C. W. P.) : Coralline

ground on Flustra foliacea (Dr. M'Intosh) : Northum-

berland, from deep water, occasionally (Alder) : Hastings

(Mr. Tumanowicz) : South Devon, not common (T. H.) :

Cornwall, on the Corwich Crab, Megavissey Bay and

Mount^s Bay, not common (Couch) .

Geographical Distribution. Spitzbergen, Sorje Bay,

40-50 fathoms (mud bottom), rare; most northern part of

Spitzbergen, on Cellularia and Flustra, 20-50 fathoms

(Smitt) : Adriatic (Heller) : Hobson^s Bay, Australia

(MacGillivray).

This is a smaller and less striking species than the

following, and apparently less common. It is of slender

aperture is also said to occupy half the length of the cell, whei'eas that

of B. avicularia extends to very near the bottom. Van Beneden himself

points out. differences between his species and tluit of Ellis, though he

seems to have been lialf inclined to identify them.
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habit, of an orange-brown colour when recent, but much

paler when dried. The cells are somewhat elevated at the

upper extremity ; and each of them slightly overlaps the

one above it. The number of spines is universally, so far

as I have seen, three : two are placed on the outer side of

the cell—one of them on the upper angle of the aperture,

and the second behind it ; the third rises from the inner

and upper angle. The avicularium is the striking feature

of the species. It is of very large size, elongated, with a

much produced beak, which is slightly and gradually (not

abruptly) curved ; the head, as seen from above, has the

appearance of being compressed laterally, and altogether

wants the full rounded contoui* which we find in the

avicularium of the next species. The ovicells are pro-

duced in immense numbers ; they are very prominent,

owing to the elevation of the cell at the upper extremity,

and, as seen in profile, have a very hood-like appearance.

The aperture is contracted. The branches are numerous,
and set closely together, and wind round the stem in

corkscrew fashion. They divdde dichotomously a little

above the base into two principal segments ;
and these

divide and subdivide, the whole assuming a flabellate

character.

BuGULA TURBINATA, Alder.

Plate X. figs. 5-8.

Bird's-head Coralline, Ellis, Corall. pi. xxxviii. figs. G-, H.
Cellularia avicularia, Pall. Elench. 68 ? : Gosse, Devonsh. Coast, 195,

pi. X.

BgGULA TURBINATA, Alder, Quart. Journ. Micr. Sc. v. 174, pi. xvii. figs. 1-4 :

HincJcs, Der. & Coruw. Cat. 37 (sep.),

Zoarium orange-coloured when living, forming an as-
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cending spiral; branches broadly flabellate, dichoto-

mously divided, arching outwards. Zocecia in two to

six series^ elongated, slightly raised towards the upper
end

; aperture reaching nearly to the bottom ; a single

spine at each upper angle. Aviculm'ia on the outer

cells moderately large, the head much swollen and

rounded behind, with a short beak abruptly bent at

the point, placed near the top of the cell ;
avicularia on

the inner cells small. Ooecia subglobose, prominent,

the upper part opaque, with a hyaline border round the

orifice, which rises into a peak or into a blunt rounded

process in front. Height of the shoots from 1 to 2

inches.

Polypide with about 13 tentacles.

Habitat. On rocks and stones near low-water mark,

and in shallow water.

Localities. Herm, under stones; Guernsey; Menai

Straits (Alder) : Whitburn (Rev. G. C. Abbes) : Seaham

Harbour, co. Durham (G. Hodge) : Tenby (Dyster) :

Filey, Yorkshire; Llandudno, dredged off the Ormes

Head; Isle of Man; Ilfracombe, very common; South

Devon, very fine and abundant, near low-water mark
;

Swanage Bay, Dorset, on drift wood (T. H.) : Falmouth

(Cocks) ;
Malahide (Trin. Coll. Collect., Dublin) .

This fine species is nearly related to the preceding,

with which it had been confounded until detected by the

late Mr. Alder's keen and discriminating eye.

It attains a much larger size than B. avicularia ;
the

flabellate branches are broader ;
and the whole habit is

stouter. It occasionally reaches a height of two inches,

and forms large clustered growths beneath the ledges of

rocks, in the clefts and gullies, and on the under surface

of stones near low-water mark. As many as a dozen of

its lovely spiral shoots will sometimes rise from the mass
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of intert-vvining tubular fibres by "wbich it is attached.

When living it is of a rich orange-colour, but fades to a

pale straw-colour, or to a pearly Avhite, when dried.

Amongst the other points which distinguish B. turbi-

nata from the last species, are the following : the cells are

arranged upon the branches in a greater number of longitu-

dinal rows ;
in B. avicularia there are almost universally

two
;
in the present form the segments commence with

two near the base, but the number rises in the upper por-

tions to three, four, five, and occasionally six. B. turbi-

nata has only a single spine on the outer and inner angles

of the aperture. Its ovicell is smaller, and is readily dis-

tinguished by its hyaline border and the curious process

(sometimes slightly pointed, but more usually rounded, at

the top) which rises from it and occupies the centre of the

front surface.

But the most important distinctive character is supplied

by the avicularium, which, with its well rounded head,

and short, sharply bent beak, contrasts strongly with the

somewhat slender, compressed, long-billed appendage of B.

avicularia. The avicularium is present on every cell
;
but

those on the outer edge of the branch, which have more

space to work in, are very much larger than the rest.

The number on a specimen of average size is very consi-

derable ;
and when they are all in active and energetic play,

and the polypides are darting in and out, the surface of

the zoarium presents a singularly animated scene.

As in the preceding species, the o^dcells are developed

in amazing numbers, and the branches commonly appear

as if studded over with innumerable tiny pearls.

B. turhinata seems to be abundant and widely distri-

buted, but has not yet been noticed in the further north.
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BUGULA FLABELLATAj J. V. TllOmpSOn.

Plate XI. figs. 1-3.

Bird's head Coralline, Ellis, Corall. pi. xxxviii. fig. 7.

Cellularia avicularia j8, Pall. Elench. 68: Van Ben. Eech. Bi-yoz. 48,

pi. vi. figs. 1-8.

Flustra avicularis, J. Sowerhy, Brit. Misc. ii. 21, pi. Ixxi. : Flcm. B. A.

506 : Johnston, B. Z. ed. 2, 346, pi. Lsiii. figs. 3, 4.

Flustra angustiloba, LamTc. An. s. Vert. eel. 2, ii. 222.

PCrisia flustroides, Lamx. Pol. cor. flex. 141.

Flustra capitata, Hogg, Nat. H. Stockton, 36.

Ornitiioporina avicularia, D' Orb. Pal. Fran9. Terr. Cret. v. 322.

Avicella avicularia. Van Ben. Bull. Acad. Eoy. Belg. xv. No. 2. 75 ;
9

(Sep.).

Avicularia flabellata, J. V. Thompson, MS. Brit. Mus. 1847: Gray,
B.M. Radiata, 106.

BuGULA FLABELLATA, Busk, B.M. Cat. 1. 44, pls. H., Hi.

BuGULA AVICULARIA, forma 2, B. flabellata, Smitt, ffifvers. K. Vet.

Akad. Forhandl. 1867, 290 & 345; Flor. Bryoz. pt. i. 18.

Zoarium composed of a number of flabellate shoots diclio-

tomously divided into numerous truncate segments,
somewhat circularly disposed, often slightly convoluted,

of an ashy colour when dry. Zooecia multiserial (4-7

rows) , oblong, of about equal width throughout, rectan-

gular above, aperture extending to the bottom
;
two

spines at each upper angle, placed one above the other,

of which one is usually of considerable length, Avicu-

laria placed on the side of the cells, a little below the

top, those on the outer edge moderately large, the inner

much smaller ; head not swollen at the sides, well arched

above; beak of moderate length, the point abruptly
bent. Ocecia rather small, almost semicircular in form,

hyaline and smooth, with a wide opening,

Polypide with 14 tentacles.

Habitat. On stones, shells, crabs, Flustra foliacea

(very commonly) and other Polyzoa, &c., from moderate

depths to deep water
; occasionally at extreme low-water

mark.
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Localities. A very abundant and widely distributed

species. Shetland, 15-50 fms.
; Dourie Voe and haddock-

ground, Out-Skerries and Unst (C. W. P.) : St. Andrew's,
on Flustra, deep water, rather rare (Dr. M'Intosh) :

Northumberland, on Flustra, &c., from the Coralline zone,

not rare ; Bamborough, rocks at extreme low-water mark

(Alder) ; Peterhead, on Flustra (C. W. P.) : Bootle

(Tudor) : Filey ; Isle of Man
; Llandudno, N. W. ; South

Devon, common (T. H.) : Guernsey (R. S. Cooper) :

Cornwall, deep water, common (Couch), &c.

Geographical Distribution. Heligoland (Kirchen-

pauer) : Ostend (Van Ben.) : Roscoif (JoKet) : Adriatic

(Heller and Grube) : Florida, deep water (Pourtales) :

Madeira; Cape of Good Hope (Kirchenpauer).

When dried this species may at once be recognized by
its ashy colour. Its habit and mode of growth are also

characteristic. "When living it is ''of a very delicate

flesh-colour."

The rows of cells in the strap-like segments which

compose the branch vary in number ; they are never, I

believe, fewer than four, and range as high as seven. The

cell is oblong and rectangular, and of equal width through-

out, while the aperture extends to the very bottom of it.

In these respects it differs markedly from the previous

species. Of the two spines placed at the top of the cell

on each side, the higher are comparatively stout and

directed upwards, while the lower pair are slender and bend

inwards across the aperture. Two of the spines are gene-

rally much more fully developed than the others, some-

times the upper and sometimes the lower pair being the

larger. Along the edge of the segments there are usually

three spines near the outer angle of the cell, but never

more than two elsewhere. The avicularium does not ex-

G



82 bicellaeildtE.

hibit any very marked peculiarity. It is to some extent

intermediate between that of B. avicularia and B. turbinata,

not so broad and round at the back as the latter^ nor

provided with such an elongated beak as the former. The

ovicells are extremely delicate in texture, bright and

hyaline, and without a trace of sculpture.

B. flabellata attains a height of about one inch.

BuGULA CALATHUs, Norman.

Plate XI. figs. 4-6.

BuGULA CALATHUS, Norman, Quart. Journ. Micr. Sc. (n. s.) viii. 218, pi. vi.

figs. 3-8.

Zoarium composed of a number of dichotomously divided

branches, springing from a fibrous base, and spreading

out regularly on all sides, so as to form a shallow cup ;

when dried of a yellowish horn-colour. Zomcia multi-

serial (3-9 rows) , oblong, equally wide throughout, with

two spines at each angle above (commonly three at the

outer angle on the edge of the segments) . Avicularia

on the outer cells very large, on the inner small, placed

about a third of the length of the cell from the top,

sometimes about halfway down, elongate; the head

much produced behind, not much arched above, marked

with delicate strife, which pass off on each side from

the median ridge ;
the beak short in proportion to the

head, bent, but not very abruptly, at the point. Ocecia

subglobular, rather large, with a smooth and polished

surface, slightly thickened round the edge in front.

Height of a large specimen | inch, diameter \\ inch.

Habitat. Under stones between tide-marks and in shallow

water.

Localities. Herm, between tide-marks (A. M. N.) : oflF
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the South-Devon coast, on Eschara foliacea; off the

Thatcher rock, Torbay, in about 9 fms. (T. H.).

The differences between the present species and B. fla-

bellata are almost entirely confined to habit and mode of

growth. The zoarium of the former is shaped like a shallow

cup, perfectly simple and without any trace of convolution ;

the shoots or branches which compose it are shorter, and

divided into a much smaller number of segments, than

those of the latter ;
the growth is more spreading than

that of B. flabellata, the shoots of which are stout, erect,

and much divided. The colour of the two, when dried,

presents a striking contrast. When living, B. calathus

is of a light straw-colour. If we examine the minute

structure, we find a close agreement in all essential points.

The cells, ovicells, and avicularia are all on a larger scale

than in the other species ;
and the latter seem to ex-

hibit some slight differences in form and proportion of

parts. They are more elongate ;
the head is more produced

behind, and not so much arched
;
and the beak is perhaps

proportionally shorter, though there is a good deal of

variation in this respect. The striae are more clearly

defined; but they are present also on the avicularia of

B. flabellata. On the other hand, the shape of the cells

and ovicells, the number of the spines, the position and

general character of the avicularium are the same in both.

Both are multiserial; and in both the number of rows

ranges very much within the same limits.

Mr. Norman describes the spines of the present species as
" stout and blunt

;'^ but when fully developed they closely

resemble those of B. flabellata. The upper are stouter

than the lower, but the latter usually (not universally)

taller than the former. They occupy the same relative

positions as in the other form, and exhibit the same differ-

g2
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ences of cliaractern As in 5. flabellata, there are almost

always three spines at the outer angle of the aperture,

along the edge of the segments.

I confess that I rank this beautiful form as a distinct

species with some hesitation. It may be a question

whether, in the face of its essential agreement with B.

flabellata in all the leading structural points, the differences

which it undoubtedly exhibits should be regarded as more

than varietal. In the absence, however, of intermediate

forms it seems light to give it a separate name.

Viewed with reference to B. flabellata, B. calathus is a

dwarf form of simple habit, in which the less luxuriant

development of the zoarium is accompanied by an increase

in the size of the individual elements of the structure

(cell, avicularium, &c.).

In the dried state the two are at once distinguishable bv

the difference in colour.

BuGULA PLUMOSA, Pallas.

Plate XII. figs. 1-5.

SoFT-FEATiiERED CoRALLiNE, El/is, Corall. 33, no. 1, pi. xviii. fig. a, A.

? Sertularia fastigiata, Linn. Syst. ed. 12, 1314.

Cellularia PLUMOSA, Pallas, Elench. G6 : Couch, Corn. Faun. iii. 128,

pi. xxiii. fig. 4.

Cellaria PLUMOSA, ElHs
cf-

Sol. Zooph. 21.

Crisia PLUMOSA, Lumx. Bull. Soc. Phil. 1812, iii. 185; Pol. coral, flex. 62.

Crisia FASTIGIATA, Tempkton, Ann. N. H. ser. 1, is. 468.

BiCELLARiA PLUMOSA, Blttinv. Actiiiol. 459.

Crisularia PLUMOSA, Grai/, B.M. Cat. Bad. HI.
BuGULA PLUMOSA, BusJc, B.M. Cat. i. 45, pi. liv. figs. 1-5 : Alder, Supp.

North. Cat., Trans. Tynes. Nat. F. C. v. (20 sep.) : Heller,

Bryoz. d, Adriat, Meeres, 1 5.

Zoarium consisting of slender, feathery, confervoid tufts
;

branches flabcllate, dichotomously divided into narrow
linear segments, disposed spirally round the central
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stem
;
when livings of a bright buff colour. Zocecia

biserial, alternate, elongated, much attenuated below ;

aperture occupying three quarters of the front, as wide

as the cell above, below narrowed almost to a j)oint,

the outer margin raised towards the top and somewhat
bent inwards, running out above into a spine. Avicu-

laria very small, placed at a short distance below the

top of the cell. Ocecia globular.

Habitat. On shells, &c., from between tide-marks to

deep water.

Localities. On scallop and other shells, Salcombe Bay,
not uncommon ; Fleetwood, on a buoy (T. H.) : Polperro,

rare, on rocky ground, not far from shore (Couch) : Fal-

mouth (Miss Warren) : Northumberland, from the deep-

water boats (Alder) : Seaham Harbour, co. Durham,
between tide-marks (G. Hodge).

Geographical Distribution. Adriatic (Grube) : Ros-

coflF, pretty common (Joliet) .

Ellis^s name for this species,
'^ the soft-feathered Coral-

line," is very appropriate. It grows in tall slender tufts,

tapering above into a fine spire-like point, and is of

very delicate and graceful habit, Mr. Couch gives the

height at four inches, or more commonly two and a half or

three. In Salcombe Bay it is found growing over the

outer surface of old scallop shells, but of much humbler

size, not exceeding an inch and a quarter.

The avicularium is remarkably small; and this is its

chief peculiarity. The head is very much arched, the

surface smooth
;
the beak continues straight almost to the

extreme point, where it is very slightly bent or hooked.

The single spine on the outer angle of the cell is some-

times short and conical, but is very commonly produced

into a sharp spike-like process of considerable length.
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The radical fibres are thin and membranaceous, and form

a dense and tangled mass at the base of the shoots.

I have not been able to give many localities for B.

plumosa ;
for the species was commonly confounded with

B. purpurotinda until Mr. Alder pointed out and defined

the differences between them, and it is difficult to decide

in many cases which of the two is intended. I have

recorded none about which there could be any doubt.

BuGULA GRACILIS, Busk, var. UNCINATA, Hincks.

Plate XV. figs. 1-4 ; Pate XII. figs. 6, 7.

BuGULA GRACILIS, ^jteVfc, Quart. Journ. Micr. Sc. vi. 125, pi. xix. fig. 1.

Zoarium composed of many slender shoots, about one inch

in height, united so as to form bushy tufts, of a pale

horn-colour when diy ;
branches flabellate, somewhat

spirally disposed, crowded, dichotomously divided into

narrow segments, longest in the middle of the shoot

and diminishing above and below. Zooecia biserial and

alternate, elongate, narrowing slightly downwards,
with two spines on the outer side above, one of them on

the free angular extremity of the aperture, and one

(the longer) behind it, and one on the inner and upper

angle; aj)erture rather narrow, occupying two thirds

of the length of the cell or more, somewhat contracted

below, turned inwards towards the median line. Avicu-

laria small, placed on the outer margin, a little below

the top of the aperture. Uncinate prehensile appendages
distributed in considerable numbers over the dorsal

surface, and replacing the ordinary radical tubes.

Ooecia (?).

Habitat. Unknown.

Localities. I am unable to give any British locality
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for this species ; but I have a specimen in my collection

which was obtained on our coasts, and which I had

wrongly referred to B. plumosa, until the examination of

fine examples of the same form from the United States

directed my special attention to it.

Geographical Distribution. Madeira (J. Y. J.) :

Lynn, Massachusetts (Eev. W. Hincks).

A reference to Mr. Busk's description of this species

in the '

Microscopical Journal '
will show that it differs

in several important points from the one given above. I

should hardly have felt justified in assuming the identity

of B. gracilis and the present form (which I shall distin-

guish as B, gracilis, var. uncinata), had not Mr. Busk

stated that his specimen of the former was a small one,

so small indeed (it is implied) as to render it difficult to

determine the habit satisfactorily.

The general character of the zooecium is undoubtedly

the same in both ; but B. gracilis, Busk, is represented as

having only two spines, whilst its aperture is described as

not extending below the middle of the cell. At the same

time there is no mention in Busk's diagnosis of the

remarkable appendages which are present on every shoot

of the var. uncinata, in both the British and North-

American examples.

As to these differences, it may be remarked that the

spine or denticle on the outer angular extremity of the

aperture is rather inconspicuous, and might easily be

overlooked, especially in dried specimens, and that the

aperture may not improbably vary in length. With

respect to the appendages, on a fragmentary specimen

they might not be present; or it is possible that they

may only be developed under certain local conditions.

Looking to the great general similarity of the two forms.
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it seems better to regard them as essentially identical (at

least provisionally) than to run the risk of introducing a

false species. Should further acquaintance with them

show them to be specifically distinct, the present form

would rank as B. uncinata.

In some respects B. gracilis bears a considerable resem-

blance to B. plwnosa, but is of smaller size and of dis-

similar habit. It differs from it, too, in possessing three

spines instead of one, and in the character of the aperture.

The two free extremities of the margin above are more

prominent than in B. plumosa, the inner one especially

being carried forwards so as to be on a level with the

outer, and each of them being crowned Avith a spine.

The aperture is also much more decidedly turned inwards

towards the middle of the branch than in the latter species.

I have never met with the hooked appendage on B.

plumosa.

In the number of the marginal spines B. gracilis agrees

with B. avicularia ; but they are very different in the two

species. In the former the uppermost of the two on the

outer side resembles the single spine of B. plumosa ; that

on the angular extremity of the aperture in front of it is a

strong denticle. The inner spine is not directed upwards

like that of B. avicularia, but projects at right angles to

the surface of the zoarium, and is placed exactly opposite

to the denticle
;

the cells and avicularia of the two

species are also dissimilar.

As I have mentioned, this form is furnished with a

very curious appendage, which must be regarded as a

modification of the radical tube. It originates on the

dorsal surface of the cell near its base, and stands out

from it at right angles. It consists of a rather stout

tubular process, which widens upwards from its point

of origin, and at its free extremity bifurcates, each
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arm again dividing and subdividing^ and the ultimate

ramules forming a number of curled, tendril-like claspers

(Plate XII. figs. 6, 7), by means of whicli we may sup-

pose tbe slender tufts fix themselves or cling to some

neighbouring support. These prehensile appendages are

distributed in great numbers over the zoariima, ranging

from its upper portions to its very base. The tuft com-

mences with one or two cells, disposed in single series
;

and two of the appendages spring one on each side from

the primary cell, close to its lower extremity.

We have in this case another adaptive modification of

the simpler structure, correlated, in all probability, with

some peculiarity of habitat. I have never met with any
trace of the ordinary radical tubes on B. uncinata ; the

appendages abound on the lowermost portion of the shoots ;

and in all cases it is more or less invested by some fibrous

material, in which the base of the zoarium was probably

plunged, and to which it was fast bound by its apparatus

of hooks'^.

BuGULA PURPUROTiNCTA, Norman,

Plate XII. figs. 8-12.

Cellulaeia fastigiata, Balyell, Eare and Eem. An. Scotl. i. 236, pi. xlvi.

{not the Sertularia fastigiata of Fabricius).

Cellularia plumosa, Johnst. B, Z. ed. 2, 341, pi. La. : Sars, Reise i Lofoten

og Fium. 29.

BuGULA fastigiata, Alder, Cat. Zooph. North, and Durh. 59 : Sars, Geol.

og Zoolog. Reise i sommeren 1862, 37.

BuGULA avicularia, fonna fastigiata (part.), Smitt, Krit. Fort., CEfv.

Vetensk.-Akad. Forhandl. 1867, 291 and 346, pi. xviii.

figs. 16-18.

BuGULA PURPUROTINCTA, Novman, Quart. Journ. Micr. Sc. (n. s.) viii. 219.

Zoarium stout, bushy, irregularly branched, of a purplish-

* In the footnote on page 30, the name of the present species should be

substituted for B. iilumosa.
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red colour when dry. Zocecia biserial, much elongated,

attenuated below; aperture extending almost to the

bottom of the cell, wide above, almost pointed below,

with a stout cylindrical spine, jointed at the base, on the

upper and outer angle, and a denticle in front of it.

Avicularia placed about halfway down the cell, large,

elongate, the head not much arched, the beak curved

for about a third of the length, with a very short hook at

the extremity. Ocecia extremely shallow, hemispherical,

as viewed sidcAvays, the aperture occupying almost the

whole of the front.

Habitat. In the Larainarian region, and on shells, &c.,

from deep water.

Localities. Cullercoats, common (Coppin) : south

coast of Durham, extremely abundant (J. Hogg) : Scot-

land (Dalyell) : Shetland, 5-7 miles east of Balta, 40-50

fms., scarce (A. M. N.) : Seaham Harbour (G, Hodge) :

Scarborough (Bean) : St. Andrews, Coralline ground,

attached to shells, -abundant (Dr. Mcintosh) : Loch Ryan,

oyster-shells (Landsb.) : Filey, Yorkshire; Menai Straits

(T. H.) : Wick, abundant
; Peterhead, rare (C. W. P.) :

Clontarf (Trin. Coll. collect.).

Geographical Distribution. Christiansundand Bejan,

40-60 fras.
;
Lofoten (M. Sars) : Bahusia and Norway,

common, 30-130 fms. (Smitt) : St. George's Banks, 110

and 150 fms. (Smith and Harger).

This species had been confounded with B. plumosa until

Mr. Alder pointed out, with his accustomed accuracy and

clearness, the characters which separate them.

B.fastigiata is of stouter and stiffer habit, and much
more bushy and irregular in its mode of growth than the
"
soft-feathered Coralline." The branches are large and

spreading, and divided into a multitude of narrow scg-
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ments. The older portions of the zoarium are brown, and

coarse in appearance ; but the newer terminal portions of

the shoots are of the most delicate whiteness and perfectly

transparent. This in itself gives a very peculiar and di-

stinctive appearance to the species. The material of which

the cells and ovicells are composed is very thin and papy-

raceous. The cells are much longer than those of B. plu-

mosa, and with something of a cylindrical character ; and

the aperture occupies a larger proportion of the front.

The stout
J cylindrical, and jointed spine at the top of the

cell differs widely from the sharp and rather slender spike

of the other species, with which indeed, as Alder has re-

marked, it hardly corresponds. The true equivalent of

the latter is clearly the small denticle, which usually rises

in front of the larger spine from the free angular extremity

of the margin. The avicularium of the present species is

very large, as long as the breadth of the cell, and differs

in shape from that of B. plumosa. Perhaps the most

striking difference is found in the shape of the ovicell,

which in the latter is globular and of the usual type, while

that of B. fastigiata is extremely shallow ; as seen in

profile (PI. XII. fig. 12) it is hemispherical, the aperture

occupying nearly the whole of the front and looking

straight outwards. So shallow is it that it only partially

covers the embryo in its later stages.

When dry B. fastigiata takes on a rich purplish-red

colour, a peculiarity which has suggested the specific name,

and by which it may be at once recognized.

The polypide has, according to Sars, 14 tentacles, while

Dalyell gives the number at 16-18.

The present species rises from a dense mass of inter-

twining fibres to a height of about 3 inches. It is a

northern form, not occurring on our southern and western

coasts.
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BUGULA MURRAYANA^ Jolmston*.

Plate XIV. figs. 2-9.

Flustra Murrayana, Johnst. Br. Z. ed. 2, 347, pi. Ixiii. figs. 5, 6.

??Sertularia spiralis, Olivi, Zool. Adriat. 291 & 313, pi. vi. fig. 2 a, A.

Flabellaria spiralis, Gray, Cat. Brit. Ead. 106.

Avicella multispina, Van Ben. Bull. Acad. Roy. Belg. xv. uo. 2 des

Bulletins (1849), 76, pi. x. figs. 7, 8 (p. 10, sep.).

BuGULA Murrayana, BusJc, B.M. Cat. i. 46, pi. lix. : Smift, forma 1 and

forma 2, B. quadridentata, I. c. 291 and 349, pi. xviii.

figs. 19-26 (?27).

Menipea fruticosa, Packard, List Labrador Mar. An. 9, pi. i. fig. 3.

Zoarium consisting of a number of shoots^ much divided

dichotomously into broad ribbon-like segments^ trun-

cate at the top, and forming entangled, spreading,

bushy tufts. Zocecia multiserial (4-12 rows), alter-

nate, oblong, truncate above, and slightly narrowed

below (boat-shaped) ; aperture reaching nearly to the

l)ottom ;
an erect spinous process at each angle above,

and a variable number of marginal spines (2-5 on the

outer edge and 1-3 on the inner) curving inwards
"j".

Avicularia on the front of the cells below the aperture,

(those on the marginal cells about three times as large

as the rest,) elongated, the head moderately arched, well

rounded behind, surface smooth and polished ; beak

very short in proportion, with a much bent extremity ;

mandible long, sharply pointed. Ocecia large, subglobose,

glistening, almost membranous, with radiating strise.

Radical fibres very long and stout, and wrinkled trans-

versely, given off from the side of the marginal cells

towards the lower part of the shoots.

Height about 1| inch. Of a light straw-colour when

dry.

* The specific name originated with Mr. Bean, and was communicated by
him in MS. to Dr. Johnston, by whom it was first published.

t There is occasionally a spine at the bottom of the cell near the place

usually occupied by the avicularium.
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Var. a. {fruticosa, Packard) . Zoarium consisting of many-

shoots, divided dicliotomously into very narrow linear

segments, forming tufts of very delicate habit. Zocecia

2-4 in a row, alternate, an erect spine at the two upper

angles, and a single marginal spine on each side a

little below the top. Large marginal avicularia

wanting (?) .

Habitat. On zoophytes, Flustra foliacea, shells, stones,

&c., chiefly from the Coralline ground.

Localities. Scarborough, deep water, very rare (Bean):

Northumberland (Miss Dale) : ditto, from the fishing-

boats, Cullercoats, rather rare, more common from the

deep-water (five-men) boats (Alder) : coast of Yorkshire ;

Orkney, common in deep water (Lieut. Thomas) : Shet-

land (E. Forbes) : The Minch (A. M. N.) : Lamlash Bay

(T. H.) : Stonehaven (Lady Keith Murray) : Peterhead

and Wick, plentiful (C. W. P.) : Leith and Newhaven, on

the fishermen's nets (D. Landsb. Jun.) : St. Andrews,

plentiful from the Coralline ground (Dr. M'Intosh) :

Dublin Bay, on HydraUmania falcata, Flustra foliacea,

and in bivalve shells (M'Calla).

Geographical Distribution. Skandinavian coasts ;

Grotsund, Finmark, 100 fathoms; Spitzbergen (Smitt) :

Greenland, Holsteinborg Harbour, 7-35 fathoms, both

normal and var. a; Godhavn Harbour, Disco, 5-20

fathoms, var. a
{'
Valorous

'

Exped.) : South Labrador,

var. a, common (Packard) : off Frederickshaab, Davis

Straits, 100 fathoms, var. a (Wallich) : North Sea (Van

Ben.) : Gulf of St. Lawrence (Dawson) : New England

(Kirchenpauer) : St. George's Banks, 28-150 fathoms

(Smith and Harger).

The remarkable variety, which was first described by

Packard as a species under the name of Menipea fruti-
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cosa, and which Loven subsequently distinguished as B.

quadridentata, presents a striking contrast in general

aspect to the normal B. Murrayana. Its slender habit

and mode of growth are very much those of a Scrupocel-

laria
;
while the typical form, with its broad truncate seg-

ments, reminds us of a Flustra.

After an examination of the minute characters, how-

ever, there can be no doubt that the two are referable to

one and the same species. The variety owes its very

marked facies simply to a reduction in the number of the

rows in which the cells are disposed. The other struc-

tural characters are the same in both, with the single

insignificant exception that the marginal spines are less

numerous in the form fruticosa. The case is an inter-

esting one as showing how completely the external ap-

pearance of a species may be changed without the modifi-

cation of a single essential character.

The shoots at their origin are uniserial, three or four

cells being linked together, as in Eucratea,

On the dorsal surface the cells appear of a somewhat

fusiform shape (^'
en forme de barillet,^^ Van Beneden),

separated by deep furrows, and marked here and there

by transverse black and white bands. The surface is

smooth and shining. On each of the marginal cells there

is a pore placed on the back a little below the spinous

process on the outer angle, which marks the point from

which, in the lower part of the shoot chiefiy, the

radical fibres originate. Above they are but rarely deve-

loped.

The long and remarkably stout radical fibres are deve-

loped in great profusion ; they attach themselves by
means of a number of fibrils given off from the free

extremity, which adhere firmly to any neighbouring sup-

port.
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B. Miirrayana seems to be in great measure a northern

form, and to be especially at home in the extreme north.

The YSiv . fruticosa prevails in the Arctic seas. The iden-

tification of this species with the Sertularia spiralis of

Olivi is more than doubtful, and is so regarded by Heller,

who has not himself obtained it in the Adriatic.

Genus BEANIA, Johnston.

Der. Named after William Bean, the well-known Scarborough naturalist.

Generic Character.—Zoarium subcorneous or calca-

reous, erect or decumbent. Zocecia sessile, erect, scattered,

united one to the other by a slender tube, originating from
the dorsal surface or from the side near the base ; aper-

ture occupijing the entire front, the margin furnished ivith

holloiv spinous p)T'ocesses arching over the opening ; mouth

terminal. Ocecia and Avicularia wanting.

The links which bind the present genus to the Bicellarian

group have already been referred to. It has also affini-

ties, though probably more remote, with Aetea. The

tubular connexions between the cells may be regarded

as of the nature of pedicels; and we may therefore

compare such a form as B. mirabilis with A. truncata

(see Plate II. fig. 3), to which in several points it bears a

curious resemblance.

The intercellular tubes are in no sense the equivalent

of a creeping fibre
;
nor are they in any way concerned in

attaching the zoarium to its place. This is effected by a

special arrangement. From each cell (in B. mirabilis) a

membranaceous tubular process is given off from a defi-

nite point on the dorsal surface near the base (woodcut,

fio-, 4fl), varying in length according to circumstances,

and terminating in a small disk, furnished with a number
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of fibrils or rootlets, by means of which it adheres firmly

to the shell or weed over which the polyzoon creeps.

After the disappearance of the radical fibre itself, its

point of origin is marked by a small tubular projection

on the surface of the cell. In Diachoris, I find, attach-

ment is effected in precisely the same way.

The zoarium, then, in the genus Beania, is composed
of a number of pedicellate cells, which spring one from

the other in linear series, from which other lines are

given off at right angles. The secondary series originate

at opposite points on the sides of the cell, near its base.

The whole structure is generally decumbent, and in this

condition is attached by radical fibres emitted from the

individual cells.

A Patagonian species, Beania
australis^ Busk, is said

to form a connected frond at times, and in this state

must approach very closely to Diachoris.

Three species have been described besides our own B.

mirabilis :
—B. Swainsoni, Hutton, an erect phytoid form

from New Zealand (apparently taking on to some extent the

habit of Bugula) ;
B. admiranda, Packard, from Labrador ;

and the Patagonian form just referred to.

Beania mirabilis, Johnston.

Plate IV. figs. 8-10.

Beania mikabilis, Johnst. Aim. N. H. ser. 1, v. 272; B. Z. ed. 2, 372, woodc.

figs. 69, 70 : Busk, B.M. Cat. i. 32, pi. xxiv. figs. 4, 5 :

Hincks, Ann. N. H. ser. 2, xv. 129: Landsb. Pop. Hist.

B. Z. 369, pi. xix. fig. 25 : Smitt, (Efv. 1867, no. b, 292
& 357 : Heller, Bryoz. Ad. M. 13.

Zoarium adherent by means of radical fibres given off

from each cell. Zocecia subcalcareous, boat-shaped, con-

tracted above and bulging below; two denticles above
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the mouth; spines 7-10^ on each side of the aperture ;

the connecting tube slender and smooth
; opposite

branches given off from the base of the cells.

Polypide with 20 tentacles.

Range of Variation. This seems to be very narrow.

The only difference I have observed which is worth

noting is in the number of the spinous processes on the

margin of the aperture. Johnston gives it at 5-7, but

it often reaches 10 or even more
;
8 or 9 seem to be the

usual q^^ota in well-developed specimens. The uppermost

pair are stouter than the rest and suberect.

Habitat. On weed (especially Laminaria) , zoophytes,

shells, stones, &c., between tide-marks
;
more rarely on

shells from deep water.

Localities. Scarborough, on shells and rock, and on

Cellularia {Bugula) avicularia at or within low-water

mark (Bean) : dredged off Scilly, on Pecten maxhnus

(M'Andrew) : Peterhead and Wick, very rare (C. W. P.) :

off the coast of Antrim, on Pectunculus (Hyndman) : Filey,

on shell brought in by fishermen ; Lamlash, Arran
; Isle

of Man, on weed ; Swanage, on Laminaria ;
off Lulworth

Cove, in shallow water; Ilfracombe, common, on stones

in rock-pools ; Exmouth, on Bugula turbinata, Laminaria,

&c. ; Torbay, stones between tide-marks
; Herm, plenti-

ful; Guernsey; Plemont, Jersey (T. H.) : Sidmouth

(Mrs. Gatty) : Eastbourne (Roper) : Hastings, rare

(Miss Jelly) : ShankHn, Isle of Wight (H. Lee) : off

Falmouth, on a crab-float (Cocks). Not recorded from

Shetland.

Geographical Distribution. Scandinavia (Loven and

Smitt) : Adriatic, at Lesina, on an Alga, one specimen

(Heller) : Roscoff, dredged, and at low-water mark

(Joliet) .
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This is a charming species, and one of the collector's

treasures. Not that it is really rare, though from its

minuteness it readily escapes detection
;
but the beauty of

its spinous cells and the singularity of their form make it

a general favourite. It is perhaps most easily obtained by
a careful search amongst the Laminaria-roots, at extreme

low-water mark. Over these it often creeps in great luxu-

riance, in company with Aetea anguina and other pygmy
forms.

The polypide has about 20 tall and delicate tentacles,

forming a singularly graceful bell. It is of large size, and,

when fully expanded, projects very far beyond the ori-

fice, the body at such times only occupying about the

upper third of the cell. A long, straight oesophagus leads

from the pharynx to the stomach. The flexible portion

of the cell, which unrolls as the animal issues, is of un-

usual length. Amongst the marine Polyzoa, I know of

no polypide which excels it in beauty, unless it be that of

Flusti'ella hispida.

Family V.—NotamiidaB.

GEMELLAEiADiE (part.), Busk.

ZocEciA in pairs, each jJdir arising by tubular prolonga-
tions from the pair next but one below it ; at each

bifurcation a new series of cells intercalated into the

branches.

The remarkable structure of the zoarium which dis-

tinguishes Notamia bursaria, entitles it to stand as the

type of a separate family. It has certainly no close affinity

with Gemellnria. Apart from other differences, the
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cliaracter of the zooecium is totally distinct in the two :

while the point in which they agree
—the disposition of

the cells, opposite to one another in pairs, is of very

secondary importance.

The Australian genus Calwellia, Wyville Thomson, re-

sembles Notamia to some extent in the structure of the

zoarium, and should perhaps be included in the present

family.

Genus NOTAMIA, Fleming.

Notamia (sp.), Flem. Br. An. 1828 : Busk.

Epistomia, Flem. Br. An.

Sertularia (sp.), Linn£eus.

Cellularia (sp.), Pallas.

Cellaria (sp.), Ellis & Solander: Lamk.

Dvnamena (sp.), Lamoiiroux.

Gemicellaria, Blainville, 1830.

Generic Character.—Zoarium consisting of a creep-

ing tubular stem and erect shoots. Zocecia united laterally

in pairs ; above each pair two stemmed avicularia, origina-

ting, one on each side, from the inferior tubular prolonga-
tion of one of the cells immediately above. Ocecia none.

It is no easy matter either to determine or to explain

the complex structure of the zoarium in this genus. With-

out entering into details, it may be sufficient to state that

the pairs of cells do not arise immediately one from the

other, but that each pair is connected with the next pair

but one above it by tubular prolongations, which are given

off from the upper and inner angles of the cells composing

it. At each bifurcation of the shoot, the two series of cells

composing the internode immediately below it separate,

and each of them forms half of one of the branches result-

ing from the division
;
and at this point two new series are

introduced to make each branch complete. The several

H 2
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series of cells wliicli compose the shoot are continuous

from their point of origin to the termination of the branch

to which they belong; e.g. the series which originate

from the two primary cells pass uninterruptedly to the

extremities of the branches of which they constitute the

halves. And the same holds good of all the new series

intercalated at the bifurcations. It will be noted that above

each bifurcation there is only a single cell instead of the

usual pair. There are some irregvilarities in the composi-

tion of the first internode ; but the above is the general

plan of the structure.

Those who desire to master all its minutiae may refer to

Mr. Busk's paper in the 'Transactions of the Microscopical

Society/ in which he has given an exhaustive account of

the structural details *.

The zooecium of Nolamia bears a general resemblance

to that of Bicellaria.

NoTAMiA BURSARiA, Liuuaeus.

Platfe IV. figs. 1-5.

iShepherd's-phrse Coralline, Ellis, Corall. 41, pi. xxii. figs, a, A : Johnst.

B. Z. ed. 2, i. 294, pi. li. figs. 1, 2.

Sertularia Bi'RSARiA, Linn. Syst. 1314.

Cellularia buksaria, Pall. Elench. 65.

Cellaria bursaria, EU.
cf-

Sol. Zooph. 25 : Lamk. An. s. V. ed. 2, ii. 189.

Dynamena bursaria, Lamx. Pol. cor. flex. 179.

NoTAMiA BURSARIA, Flcm. B. A. 541 : BusJc, Trans. Mier. Soc. ii. (1849),

110, pi. XXV. ; B.M. Cat. i. 36, pi. xlv. figs. 1-4.

Gemicellaria BURSARIA, Blainv. Diet. So. N. Ix. 445 : Landsb. Pop. Hist.

297, pi. xvi. fig. 59.

Sbrtularia BURSA, Tuvt. Brit. Fauu. 216.

Epistomia BURSARIA, Gray, B.M. Ead. 82.

* 'Transactions of the Microscopical Society of London,' yol. ii. (1849),

pp. 110-121, pi. XXV.
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Zoorium pearly^ much branched dichotomously, the

branches curled at the extremities. Zocecia bracket-

like^ broad above^ and produced at the outer angle into

a sharp pointy narrowed below ; the aperture occupying
almost the whole of the front; the oral valve semicir-

cular, set somewhat obliquely near the inner angle above.

Avicularia borne on short tubular stems and shaped
like a tobacco-pipe, the head tumid, widening from the

base upwards, with a pointed mandible and a minute

beak. Ocecia none.

Polypicle with 10 tentacles.

Habitat. On Fuci, stones, shells, Crustacea, &c., in shallow

water.

Localities. Devon, on Hydrallmama falcata (Mrs.

Griffiths) : Isle of Wight, abundant (C. W. P. and Busk) :

Swanage Bay, Isle of Pnrbeck, extremely fine and plenti-

ful, 3-10 fathoms (Busk and T. H.) : Cromer (Mr.

Wigham) : Hastings, on Rytiphlcea pinash'oides (M.

Tumanowicz) : Brighton (Mr. Pike) : Weymouth (Bower-

bank) : off Essex ; Southend and Ramsgate {teste

Busk).

Notamia bursaria is no less remarkable for its beauty
than for the singularity of its structure. It grows in

exquisitely soft and feathery tufts, of a pearly whiteness,

formed of most delicate material, and gracefully curled at

the extremities. The erect shoots rise at intervals from a

rather stout creeping tube, which is filled with a yellowish

granular substance. The stem is slightly attenuated

towards the point of origin, and for some distance above

it is destitute of cells. The two primary zocecia are quite

rudimentary, and originate in a slight dilatation of the

stem, which is divided by a central wall or partition into

two chambers. From these a second pair proceed^ which

approach more nearly to the normal condition
; thev
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differ from it, however, in size, and to some extent in

shape ;
and one of them bears on its onter side a small

and peculiarly formed avicularium. From this second

pair two series of zocEcia are developed according to tlie

plan which has been already described.

Scattered here and there over the zoarium gigantic

cells frequently occur, resembling in form the ordinary

zooecium, but twice as large. They are rendered opaque

by their contents, and are very conspicuous objects. I

have not been able to make a minute examination of

their internal structure; but it is not improbable that

they may have a reproductive function.

Two avicularia are interposed above each pair of

cells, except immediately below a bifurcation, where one

of them is suppressed. These appendages are given off

laterally from a central tube which traverses the pos-

terior surface of the zoarium, and bear a very close re-

semblance in form to a tobacco-pipe. Some of them

are very much larger than the rest, more than double

the size, very tumid, and almost of equal width through-

out (Plate IV. fig. 5) .

" This most beautiful pearl-coloured Coralline," as

Ellis calls it, has generally been accounted extremely rare.

It is certainly local ; but in the south it is not at all un-

common"^, and at certain points it occurs in extraordinary

profusion. Mr. Busk has told us how common he found

it to be in Swanage Bay. In the same locality I have

dredged it in large quantities, almost every haul bringing it

up (generally in company with the extraordinary Hydroid

* Dr. Landsborough remarks that "
Ri/tiphlcea pmastroides seems its

favourite weed ;" and he adds,
" from the number of little hittocks whicli I

have detected on various weeds frona the South of England, it is evident tliat

it is not rare."— Voi). Hint. Brit. Zonph. p. 21)^.
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Ophiodes mirabilis, milii). Wonderful specimens were

obtained, consisting of multitudes of the feathery tufts

clustering thickly about the bunches of weed. It is

also common off the neighbouring coasts of the Isle of

Wight. On the Devon coast it must, I should think,

be extremely rare, as after a prolonged and careful

examination of this region, extending over many years,

I have never met with a specimen.

Family VI.—Cellariidae.

EscHARiD^ (part.), Johnston.

Salicornariad.e, Busk.

? V1NCULARIAD.E, id.

Cellarie.e, Smitt.

Salicornakidea (part.), Reuss.

ZocECiA usually rhomboidal or hexangular, disposed in

series round an imaginary axis, so as to form cylin-

drical shoots. ZoARiuM erect, calcareous, dichoto-

mously branched.

I HAVE not included the jointed condition of the zoarium

in the above diagnosis, as it must be accounted more

than doubtful whether this character is of sufficient im-

portance to warrant the relegation of such closely allied

forms as Cellaria and Vincularia, Defrance, to different

family groups. All the British members of the family,

however, possess an articulated zoarium.

The CellariidcB are connected through the genus Nellia,

Busk, with the Cellulariidai, whilst in the character of

their avicularia and the immersed condition of the ovi-

cells they agree with the Flustridce.
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Genus CELLARIA^ Lamouroux (part.).

Der. from cella, a cell.

Oellaria (part.), Solander : Lamoxiroux, Bull. Soc. Philoui. 1812 :

D'Orbigny : Smitt.

Salicornaria, CuTier, Eegne An. 1817 : Johnst. : Busk, &c.

Fakcimia, Fleming, Brit. An. 1828.

Salicornia, Schweigger, 1819.

Generic Character.—Zoarium jointed at intervals,

the internodes connected by flexible horny tubes. Zocecia

depressed in front, and surrounded by a raised border,

disposed in quincunx. Avicularia immersed, irregularly

distributed, situated above a cell or occupying the place of

one. OcECiA immersed.

I WILL give as briefly as I can my reasons for reverting

to Solander's name Cellaria, as applied by Lamouroux,
and displacing Cuvier^s Salicornay'ia, which has obtained

so much currency through the classical works of John-

ston and Busk. A glance at the synonymy of Cellaria

flstulosa must convince any one of the importance of main-

taining with rigor the law of priority in scientific nomen-

clature. The earliest name, accompanied by a sufficient

diagnosis, has an indefeasible claim to adoption ;
and to

set it aside for any secondary reasons seems to me to be a

serious ofi'ence against scientific order.

The facts in the present case are as follows :
—Cellaria

was introduced by Solander, in his edition of Ellis^s post-

humous work (1786), as the designation of a miscellaneous

assemblage of forms, a purely artificial group, which only

existed to be dismembered.

In 1812, Lamouroux adopted it as the name of a

genus, of which he expressly constituted Cellaria sali-

cornia {=C. flstulosa) the type. He says, "^J'ai conserve

le nom de Cellaire au groupe dont les polypiers avaient
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pour type le Cellaria salicornia, un des plus remarquables

et des plus anciennement connus'^^. It is true that he

has included in the genus one or two forms which are not

referable to this type ; but he has himself supplied us with

the test by which we at once recognize and reject them as

aliens. His genus Cellaria, according to his own showing,

embraces those species only which exhibit the same

structural features as Cellaria fistulosa.

Instead of rejecting Lamouroux's genus altogether

because he has wrongly referred species to it which do not

belong to it^ the proper course surely is to retain it for

the type which he has himself selected for
it_,

and to allow

the foreign elements to find their place elsewhere. I

cannot share Mr. Busk's apprehension that it may be
'' confounded with the more extensive Cellaria of Dr.

Solander " and others, as the latter has long since been re-

solved into its elements, and ceased to exist but as a name.

Were there, however, any ground for such apprehension, I

should hesitate on this account to set aside a genus which

has such undoubted priority f. Cuvier's Salicornaria was

published in 1817.

Lamouroux's name has been adopted by Smitt in his

'Critical Catalogue' of the Skandinavian Polyzoa; and

he has stated very clearly the grounds on which he bases

his decision J.

In this well-marked form the surface of the cylindrical

internodes which compose the zoarium is divided into

regular, (usually) rhomboidal, or hexagonal, or oval areas

by the walls which close in the front of the cells. The
* Hist. d. Pol. cor. flex. p. 125.

t Mr. Busk afterwards adopted the name Cellaria (Quart. Journ. Micr.

Sci. (u. s). vii. p. 65), and promised bis reasons for doing so
;
but be bas

since reverted, probably through mere inadvertence, to Salicornaria (ibid.

Tiii. p. 280).

J
'

CEfversigt af Kongl. Veteuskaps-Akademiens Forbandlingar,' 1867,

pp. 383, 384.
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latter is always mucli depressed^ and consists of a calcare-

ous lamina^ pierced by a more or less semicircular orifice.

The avicularia are of a very simple type^ and exliibit a

comparatively sliglit modification of the ordinary zooecium.

The ovicells are completely concealed, as in Flustra ; and

the opening is placed at the upper extremity of the area,

a little above the oral aperture.

The Cellarice are widely distributed, members of the

group occurring in New Zealand, Tasmania and the Aus-

tralian continent, and Cumberland Island (on its east

coast), the Falkland Islands, South America, South

Africa, Madeira, the Mediterranean, Great Britain, North

Sea, Greenland, and Spitzbergen, south coast of North

America, Indian Ocean. The genus possesses a very

cosmopolitan representative in our own C. fistulosa.

The Cellarice reach back as far as the Cretaceous epoch

at least, during which they formed a very small group,

while at the same period a large number of the allied

Vincularice flourished.

The present genus ranges from shallow to very deep

water. We learn from Sir Wyville Thomson that forms

referable to the family were obtained during the ' Chal-

lenger
'

voyage, at depths between 2000 and 3000 fathoms,

a sterile region, where other animal life was scarce^.

Cellaria fistulosa, Linnaeus.

Plate XIII. figs. 1-4.

EuGLE Coralline. Ellis, Corall. 46, no. 1, pi. xxiii. figs, a, A, B, C, D.

EscuARA FISTULOSA, Linn. Syst. ed. 10 (1758), 804.

Cellularia salicornia, Pall. Elencli. 61.

TuBULARiA FISTULOSA, Linji. Sjst. ccl. 12 (1766-8), 1302.

Flustra fistulosa, Linn. Faun. Suec. ii. 2234.

* ' The Atlantic,' by Sir C. Wyville Thomson, F.E.S., vol. i. p. 348.
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Cellaria salicornia, Lamx. Pol. cor. flex. 55 ; Exposit. Meth. 5 : Lamk.

Anim. s. V. ed. 2, ii. 176 : Blainv. Actiuol. 455, pi. Ixxvii.

fig. 1 : UOrhigni/, Pal. Fran9. Terr. Cret. v. 28.

Cellaria farciminoides, Ellis ^- Sol. Zooph. 20.

Salicornaria salicornia, Cuvier, R. Anim. ed. 1, iv. 75.

Farcimia fistulosa, Flem. Br. An. 534.

Salicornaria diciiotoma, Schweigger, Handb. 428.

Salicornaria fistulosa, Tcmpleton, Mag. N. Hist. ix. 469.

Cellaria fistulosa, 8. V. Wood, Ann. N. H. xiii. 17 : S7nitt, Krit. Fort.,

CEfr. K. Vetensk.-Ak. Forh. 1867, 362 and 386, pi. xx.

figs. 18-20.

Farcimia salicornia, Johnsf. Br. Zoopli. ed. i. 295, pi. xxxvii. figs. 6, 7 :

Couch, Corn. Faun, part 3, 129, pi. xx.
fig. 3.

Salicornaria farciminoides, Johnst. B. Z. ed. 2, 355, pi. ixvi. figs. 6, 7 :

Busk, B.M. Cat. i. 16, pi. Lxiv. figs. 1-3, pi. Ixv. fig. 5 :

Ecuss, Foss. Bryoz. d. ost.-ung. Miocans, 3, pi. xii.

figs. 3-13.

Glauconome marginata*, v. Miinstcr in Goldfuss's Petref. Germ. i. 100,

pi. xxxvi. fig. 5.

Cellaria marginata, Ecuss, Wien. Tertiiirbeck. .59, pi. vii. figs. 28, 29.

ViNcuLARiA SUB.MARGINATA, D' Orb. Pal. Fr. T. Cret. v. 60.

Vincularia Reussi, D Orb. I. c. 60.

Salicornia marginata, Stolic;:ka, Foss. Bryoz. aus d. tert. Griinsandst. der

Otakei-Bai, Auckland, 146.

Vincularia marginata, Eomer, Pol. d. Norddeutsch. Tertiargeb. 105.

Glauconome eiiombifera, v. Munster in Goldfuss's Petref. Germ. i. 100,

pi. iii. fig. 6.

Salicornaria riiojibifera, Eeuss, Zur Fauna d. deutsch. Oberoligocan, ii.

15, pi. xiv. figs. 7-10.

Vincularia riiombifera, Eiimer, I. c. 6.

Cellaria affinis, Eeuss, Sitzungsber d. k. Ak. d. Wiss. 1855, xviii. 259,

pi. xi. fig. 106.

Zoarium clichotomously branched, iuternodes of moderate

length, slender, cylindrical, slightly attenuated below.

ZooBcia contiguous in the same line, lozenge-shaped or

hexangular, or rounded above and truncate t below;
area minutely pitted ;

orifice arched above, lower lip

slightly curved inward, usually subcentral, sometimes

placed about ^ the length of the area from the top.
Avicularia at the top of a cell, on a small transversely

* The remaining synonyms are giyen fide Eeuss, who had a large acquaint-
ance with fossil forms.

t " The shape of the cells is not always of a lozenge-figure : sometimes
we fiud them arched at top, and sometimes of the shape of a coffin."—Ellis.
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oblong area ;
mandible shallow^ rounded^ directed up-

wards. Ovarian opening suborbicular.

Polypide with about 14 long tentacles.

Habitat. On rocks, sbells. Corallines^ he, from shallow

to deep water.

Localities. Very generally distributed. From the

Eddystone to the Lizard and Land^s End, common

(Couch) : South Devon (Torbay, Salcombe, Brixham

trawlers, &c.), abundant; Ilfracombe (T. H.) : Hastings

(Tumanowicz) : Dublin and Belfast Bays (W. T.) : coast

of Antrim, 62 and 72 fathoms (Mr. W. Swanston) :

Northumberland, frequent in deep water (Alder) : Lam-

lash (Landsborough) : St. Andrews, deep water (Dr.

M'Intosh): Hebrides; Shetland, 40-70 fathoms (A.M.N.) :

5 miles south-west of Mull of Galloway, 110-140 fathoms

(Beechey), &c.

Geographical Distribution. Mediterranean (Pallas) :

Adriatic, attached to Nullipores, mussel-shells, and stones

by delicate fibres, common (Heller) : Cigale, 30 fathoms

(Grube) : on the Falmouth and Lisbon cable, between

N. lat. 47° 58' and 47° 35', and in W. long. 7° 6', at depths

from 89-205 fathoms (Sir James Anderson) : Algiers

(J. Y. J.) : Madeira {fide Kirchenpauer) ; Algoa Bay

(Busk) : New Zealand (Hutton) : Australia (MacGil-

livray) : Indian Ocean (Lamouroux) : Norway (Sars) :

Bahusia, forma fragilis (Loven) :

" ad insulas Wadero-

arne^^ (Goes) : St. George's Banks, 28 and 60 fathoms

(Smith and Harger).

Range in Time. Austro-Hungarian Miocene (Reuss).

Cellaria fistulosa exhibits the same variations in the

shape of the cell as occur in the following species. It is

slender in habit ; and its internodes are generally much

shorter than those of C. sinuosa. The normal position of
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the aperture seems to be central or subcentral ; but cases

occur in which it is placed much nearer the top of the

area. It wants the raised and prominent lower lip of the

latter species. The avicularium, with its very shallow

arcuate mandible, directed upwards, is alone sufficient to

distinguish it from the other British forms.

I have restored Linnseus^s specific name, on the simple

ground of its priority. Dr. Johnston summarily displaces

it for its
"
impropriety/^ and because the retention of it

would only tend " to the perpetuation of error.^' Of course,

we are well aware now that the branches are not tubular
;

but if we were to proceed to abolish all the names which

represent an error in theory or observation, we should

have our hands full, and should certainly inflict an injury

upon science, for which a more strictly correct nomen-

clature would be poor compensation.

I have noticed two interesting monstrosities or irre-

gularities of development in this species :
—a doubling of

the avicularium, two of smaller size occupying the place

which is usually filled by one ; and ankylosis of the joint.

The latter has been observed by Busk in C. malvinensis,

and more frequently in the fossil species.

Cellaria sinuosa, Hassall.

Plate XIII. figs. 5-8.

Farcimia sinuo!5A, HassttU, Ann. N. H. tI. 172, pi. vi. figs. 1, 2.

Farcimia spathulosa, Hassall, ibid. xi. 112.

Sahcornakia sinuosa, Johnst. B. Z. (2 ed.) i. 356, pi. Ixvi. fig. 8 : Busk,

Crag Pol. 23 : Alder, North. & Durh. Cat., Trans. Tynes. F.

Club, iii. 152 (62 sep.).

Salicornaria farciminoides, Yar., Busk, B.M. Cat. pt. i. 17: ? Manzoni, Bry.
Foss. Ital. pt. iv. 4, pi. i. figs. 1,2*.

* I have little doubt that Manzoni's figures should be referred to this species,

and not to C. fistulosa. The position of the aperture in the upper part of
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Zoarium dichotomously branched, internodes long and

stout, cylindrical, sliglitly thickened towards the top,

the extremities rounded. Zocecia lozenge-shaped or

hexagonal, or arched above and tapering off below;
area finely dotted, walls minutely granular ; orifice

arched above, placed almost at the top of the area, with

a much-raised lower lip, which forms a broad and pro-
minent plate in front, Aviculm-ia at the top of a cell,

often set obliquely, with a triangular mandible pointing
downwards. Ovarian opening at the very top of the

area, elongated transversely, with a broad tooth on the

lower margin.

Habitat. Attached to stones, &c., from deep water and

the Coralline ground to shallow water.

Localities. Belfast and Dublin Bays (W. T.) : South

Devon ; abundant on the Brixham trawling-grounds ;
Sal-

combe Bay, &c. ; Cornwall (T. H.) : Northumberland,

off Whitburn, in about 20 fathoms (Alder) : Shetland,

40-70 fathoms (A. M. N.).

Range in Time. Crag (Busk) : Italian Pliocene
;

Quaternary, Livorno (Manzoni) : near Mt. Gambler,

South Australia, in Tertiary strata corresponding to the

English Crag (Rev. J. E. Woods).

The characters which distinguish this species from the

preceding are the much stouter habit and larger size, the

shape of the avicularium, the position of the aperture in

the upper part of the area and its raised and prominent

lower lip, and the form of the ovarian opening.

the area, and its produced lower lip, and the shape of the oyarian and avicu-

larian openings are all distinctive features of the present form. The author

seems to have formed an imperfect conception of the group of characters by

which C. sinuosa is distinguislied from the last named species ; for he speaks

of it as a very trifling variety (" una ben leggera var. di S.farcimitwides").

In point of fact they differ in almost every important element of strueturo,

as well as in habit.
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The mere shape of the cells is of little momentj as they

exhibit marked varieties of pattern on the same speci-

men, being sometimes rhomboidal, and sometimes arched

above, and sometimes almost quadrangular. There are

also great differences in the number of the rows of cells

composing the cylinder.

The avicularia are commonly placed obliquely; but in

some cases the broad triangular mandible points straight

downwards ; they occur in larger numbers than on C.

fistulosa. The ovarian opening is pierced, as it were, in

the wall, at the upper extremity of the cell, just above the

orifice. On its lower margin there is sometimes to be

seen a broad denticle ; but it is either often absent or is

difficult to detect. Busk represents it as bicuspid; it

may be so at times ; but as I have met with it it has a

perfectly plain straight top.

The shoots are attached by a mass of tubular fibres,

each of which originates within the area of a cell, towards

the base of it
j they frequently cover the lowest inter-

node. The tubes are simple, often of considerable length,

and give off short processes at the extremity, which form

a rude kind of adherent disk.

This handsome species grows in large tufts, from 3 to 4

inches in height, or even more.

The distinction between C. sinuosa and C. fistulosa has

been so imperfectly appreciated that localities for the

present form must be accepted with caution. I have

only given those which seem to be beyond question. It

has no doubt a more general distribution than these

would indicate.
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Cellaria JohnsonIj Busk.

Plate XIII. figs. 9-12.

Nellia JoiiNSONi, BusJc, Quart. Journ. Micr. Sc. vi. (1858), 125, pi. xix. fig. 2

[described from imperfect specimens].

Cellaria Johnson:, Busk, ibid. vii. 65, pi. xxiii. figs. 4, 5
; pi. xxviii.

figs. 4, 5 (nat. size and aviculariuoi).

Salicornaria Johnsoni, Busk, ibid. viii. (1860), 280.

Zoarium slender, dicliotomously branched, forming small

white tufts, about 1 to Ig inch in height. Zooecia

elliptical, distant, the space between them traversed by
a ridge, which divides above into two lateral branches,

passing off one on each side to the top of the adjacent

cells
5
area smooth, walls very finely crenulated along

the edge : orifice placed above the middle of the cell,

arched above, lower margin slightly curved inwards.

Avicularium situated in the line of the cells, and occu-

pying the place of a cell; mandible semicircular,

directed upwards. Ovarian opening orbicular.

Habitat. Deep water.

Locality. Shetland, Middle Haaf (A. M. N.).

Geographical Distribution. Madeira ; Algiers (J.

Y.J.j.

The habit of this species is decidedly slender; but in

this respect some varieties of C. fistulosa make a near

approach to it. The principal distinctive characters are

the elliptical or subelliptical form of the front of the cells,

the interspace by which they are separated from one

another, with its central bifurcating ridge, and the avicu-

larium, which r'^nlaces an ordinary zooecium. The

mandible occupies the position of the oral valve, on an

area resembling that of the cell, but smaller in size.

It is large, semicircular, and of a dark horn-colour.
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This simple type of avicularium is common amongst the

members of this genus ^.

The aperture is placed above the middle of the cell^ and

therefore rather higher up than in C. fistulosa. The cells

in the same series are separated by a very considerable

space. In the older portions of the zoarium the ridge

which traverses it is often inconspicuous or nearly obli-

terated ; but it may always be traced in the younger parts

of the colony, towards the extremity of the cylindrical

internodes.

Family VII.—Flustridae.

EscHARiDiE (part.), Johnst. B. Z. : D'Orbigny, Pal. Fran9.
Flustrad.e (part.), Busk.

FLUSTHIDiE, Smitt.

ZoARiuM corneous andflexible -^ , expanded,foliaceous, erect.

ZocECiA contiguous, multiserial. Avicularia usually

of a very simple type.

Closely allied to the Membraniporida, the Flustrida

are distinguished by their erect, flexible, and frond-like

zoaria. The two families are certainly not very sharply

defined. In its primary stage, Flustra sometimes takes

on the Membraniporidan mode of growth ; whilst, on the

other hand, Membranipora in some cases (e. g. M.

flustroides and M. cornigera) exhibits the type of avicu-

* In this less highly specialized form of avicularium all the parts of the

cell are distinctly represented. The area with its inclosing walls is present,

though reduced in size ; the mandible is simply u.* oral operculum, en-

larged, and raised by the hood-like elevation of the beak behind it.

t A certain amovmt of calcareous matter is combined with the horny
substance of the zoarium.
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larium which is usual (though not universal) amongst
the Flustridie^ . Still the general features of the group
are sufficiently salient and striking, and its boundary
lines probably not more evanescent than those of most

of our systematic divisions.

Genus FLUSTRA^ Linnaus.

T)ev. Flustrian (Saxon), to weave.

EscHARA (part.), Pallas : Linn. Syst. eel. 10.

Flustra, sp., Linnteus : Lamk. : Johnst. (part.) : Busk : Smitt (part.), &c.

CiiARTELLA, Gray (for F. fcipyracca, &c.).

Carbasea, Gray: Busk (?part.).

Semiflustra, sp., D'Orbigny.

Generic Character.—Zoarium erect, frondose. Zo-

(ECiA disposed in a single layer', or in two layers united

by the dorsal surfaces, more or less quadrangular or

linguiform, with a raised margin, the aperture ocaipying
the whole or a considerable portion of the front of the cell,

and closed in by a membranous covering. Ocecia im-

mersed.

This genus, as now defined, includes species with two

layers of cells, and others with only a single layer. The

latter have been detached by some writers, and ranged
under the genus Carbasea, Gray; but, so long as the

type of the zocecium is the same, it seems to me quite

unnecessary to separate the bilamellate and unilamellate

forms. It may be a question, perhaps, whether those

members of the genus Carbasea, Busk, in which the

aperture is reduced to a small opening at the upper ex-

tremity of the cell, and the ovicells are external, should

* The South-African form Carbasea armata, Busk, is furnished witli

lateral avicularia resembling those of Scrupocellaria.
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not be referred to a distinct group
—a point which can

only be settled after a careful study of these forms. But
all the British Flustridce may be included in the present

genus.

The polypide of Flustra exhibits no structural peculi-

arities.

The avicularia occur in most cases under a very rudi-

mentary form. They are usually developed in the line

of the cells^ from which, indeed,, they differ but slightly.

Nowhere is the morphological significance of these curious

appendages more easily recognizable.

This genus ranges to the Arctic regions and the

northern coasts of America (Gulf of St. Lawrence), and is

represented in the Mediterranean, in South Africa, in New
Zealand and Australia; and in China and the Society
Islands by F. foliacea. Of the Arctic species three [F.

serrulata, Busk, F. memhranaceo-truncata, Smitt, and F.

securifrons, Pallas) occur in the Gulf of St. Lawrence
;

and two {F. carbasea and F. securifrons) are also British,

but confined to our more northerly coasts. The genus
has its principal seat in Europe, and is most abundant

and most richly represented in northern latitudes.

a. Zooscia in two layers.

Flustra foliacea, Linnaeus.

Plate XVI. figs. l,la,lh; and Plate XIV. fig. 10.

PoRus CKRViNus, Jttssieu, Mem. de I'Aead. Eoy. d. Sc. 1742, 290, figs. 3, A,
B, cc.

Broad-leaved Hornwrack, EUis, Corall. 70, no. 2, pi. xix. fig. «, A.
EscHARA foliacea, Lmn. Syst. ed. 10, 804 : Pallas, Elenchus, 52 : Moll,

Eschara, &c. 44, pi. ii. fig. 7.

Flustra foliacea, Limi. Syst. ed. 12, 1300: Ell. ^ Sol. Zooph. 12. pi. ii.

fig. 8 : J^an Ben. Reclierches, .56, pi. rii. figs. 11, 17 : Lamk.

1 2
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An. s. Vert. ed. 2, ii. 219 : Grant, Ed. New Phil. Jouni. iii.

111,337: Flem. Brit. An. 535: Coxich, Corn. Faun. iii. 121,

pi. xsi. fig. 1 : Johnst. Brit. Zooph. ed. 2, 342, pi. Ixii.

figs. 1, 2: B^isk, B.M. Cat, pt. i. 47, pi. Iv. figs. 4, 5, pi. Ivi.

fig. 5: Smitf, Kritisk Forteckn., CEfvers. K. Vet.-Akad.

Forh. 18r>7, 360 and 381, pi. xx. figs. 12-16.

Zoarium of a brown colour^, deeply divided into nume-

rous multifid segments^ wliich are narrowed towards

tlie base, and expand upwards, generally bifid at the

extremities, and slightly rounded. Zooecia in semi-

alternating rows, arched and expanded above, with two

spines on each side, and frequently one in the centre

of the upper margin ;
below contracted and truncate

;

avicularia scattered, with semicircular mandible. Ooecia

extremely shallow, the opening forming an arch over

the upper extremity of the cell.

Polypicle with 13 or 14 remarkably long and slender

tentacles.

Height of fine specimens about 6 inches.

Habitat. On stones, shells, &c., generally in moderate

depths, but also in much deeper water (62-70 fathoms) .

Localities. Universally distributed on our coasts.

Geographical Distribution. Belgium, exceedingly

common (Van. Ben.) : coast of Normandy (Jussieu) : Lissa,

Adriatic (Heller) : Charente-inferieure,
" common at great

depths
""

(Beltremieux) : south-west coast of France, very

rare (Fischer) : Society Islands (E. Forbes) : Algoa Bay,

a form only distinguished from the European by the

comparative smallness of the cells
; Amoy, China (Kirch-

enpauer) : Norway (Smitt) f : the Belt and Kattegat

(Kirchenpauer) .

The frond-like shoots of F. foliacea rise from an in-

* " Yellowish grey," Grant
;

" of a lively flesh colour," Couch.

t It seems not to be an Arctic species ;
it has not been found, according

to Smitt, in Finmark or Spitzbergen. There can be no doubt that the F.

foliacea of Fabricius is a totallv different form.
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crusting network of cells, often of considerable extent,

which bears a close resemblance to a Membranipora. On
this crustaceous base they are crowded together, so as to

form large clustered growths. The nascent shoots are

wedge-shaped. The species is liable to many varieties of

habit. In some cases the fronds are broadly palmate, and

the segments into which they divide are much elongated,

and expand regularly upwards from the slender base, ter-

minating above in a broad, somewhat truncate extremity.

In the more usual form the fronds are comparatively

slender, the segments shorter and often bifid at the top.

Occasionally specimens occur in which the frond is semi-

elliptical, with the margin almost entire or shghtly sinu-

ated*, and with a distinct border, formed by a line

traversing it from side to side, at a short distance from

the edge and running parallel to it. (Plate XIV. fig. 10).

When examined with the microscope the margin of the

zooecia is seen to be very minutely beaded. The polypides

of this species are of very large size as compared with

their cells
;
and the body is therefore very much bent and

folded upon itself during retraction.

Much has been written of the scent of F. foliacea.

When freshly taken from the water it has a decided

perfume, not unlike that of the violet f ; but it would

seem to affect different persons very variously. Dr.

Landsborough found its scent like bergamot, or, rather,

like that of Verbena triphylla. It reminded Pallas of

the citron % ; others have compared it to " the mixed

* "
Broadening out towards the extremities, so as to present tbe outline

of Paclina pavonia."
—Wm. Thompson.

t " A strong and pleasant odour of violets."—Grant. " An odour

resembling that of violets after a shower."—Coucii.

X
" Recens e mari extracta amcenum, citri fere remulum, cum pelagico

mixtum odorem spargit ; quern et siccata aliquamdiu servat."—Elenchus

Zoophyt. p. 54.
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odour of roses and geraniums ;" whilst Ellis bluntly calls

it
'^

fishy."

The flat frond of F. foliacea'^ offers an excellent site

for the colonies of the smaller Polyzoa and Hydroida ;

and many species are commonly found associated with it—
amongst the rest, Scrupocellaria reptans and S. scruposa,

Crisia eburnea, Bugula flabellata, Sertularella rugosa, &c.

The rare and interesting Hydroid Hydranthea mar-

garica, Hiucks, would seem to have no other habitat; and

in the only known locality for it^ the shallow water of£

the Capstone at Ilfracombe, almost every tuft of the

Flustra which comes up in the dredge is covered with its

delicate network and flower-like polypites.

Sir John Dalyell has studied the embryos, and states

that he has known ten thousand to be liberated from a

specimen in the course of three hours !

This species is one of the commonest of sea-side objects,

and may generally be met with on any sandy beach.

Flustra papyracea, Ellis and Solander.

Plate XVI. figs. 2, 2 a.

Flustka papyracea, Ell. cj- Sol. Zooph. 13: Fleming, Brit. Aii. 535: Busk

B.M. Cat. i. 48, pi. Iv. figs. 6, 7: Hincks, Dev. & Corn. Cat

37 1.

Flustra ciiartacea, Turt. Gmel. iv. 663: Couch, Corn. Fauu. iii. 121:

Johnst. Brit. Zooph. ed. 2, 343, pi. Ix. figs, 5, 6.

Chartella papyracea, Gray, Cat. Ead. B. M. 104.

Zoarimn forming small bushy tufts of a light straw-colour,

much divided dichotomously, the segments short and

*
, . . "telam sericeam textura Eemulans."—Plukenet.

t Flustra papyracea of Button's Catalogue of New Zealand Polyzoa must

be a totally diflerent form. He describes it as having fusiform avicularia
"
situated on the right or left marginal spine."
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rather narrow, expanded at the summit, truncate or

slightly rounded. Zooecia oblong, with a single short

spine at each side above. Ocecia small, galeriform,
somewhat produced. Avicularia none (?).

Height of tufts about li inch.

Habitat. On stones, shells, &c., generally in very

moderate depths.

Localities. South Devon, not uncommon
; Salcombe

Bay ; Plymouth ; Torbay ; Ilfracombe, 8-10 fathoms

(T. H.) : Cornwall, very rare, on shell from deep water

8 leagues south of the Deadman (Couch) : Tenby (F.

Walker) : Hastings (Ellis) : Brighton (Lister) : east and

south of Ireland (W. T. & Allman).

Geographical Distribution. Roscoff, very rare

(Joliet) : Charente-Inferieure, pretty common (Beltre-

mieux) : west coast of France (Fischer) ^.

This pretty species is distinguished by its small size, its

bushy habit of growth, and the delicacy of its texture.

The zoarium has a varnished and glistening appearance ;

the segments into w^hich the fronds divide are short and

subtruncate. Avicularia seem to be altogether wanting.
It is limited in its range, and has probably not occurred

in the north.

The ooecium is placed very far back, and projects into

the cell above it, being completely roofed over by its

front wall. The arch across the orifice is slightly raised
;

but the rest of the ovicell is completely immersed, and

*
Kirclienpauer records tbis form from Ilougesund, and Liltkeu from

Greenland ; but tbese localities are extremely doubtful. Kircbenpauer's

species is probably not identical witb our F. 'papyracea ; for be remarks tbat

it bad not its tbin papyraceous cbaracter. And as we bave no otber record

of tbe occurrence of tbe present species in tbe nortb, and especially as it

does not appear amongst tbe 'Valorous' dredgiugs, or tbose of tlie Nortb-
German Polar Expedition, I venture to tbink tbat Liitken must be in ei-ror

in assigning it to Greenland.
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the mere outliue is traceable through the membranous

covering. The aperture of the ovicell is closed in by a

delicate membrane ;
and at the top of it there is frequently

an opening of definite form, which probably gives egress

to the mature embryo.

Flustra securifrons, Pallas.

Plate XVI. figs. 3, 3 a.

" Narrow-LEAVED Hornwrack," Ellis, Corall. 69, no. 1, pi. xxviii. fig. 1, a,

A,B.
Eschara foliacea j8, Linn. Syst. ed. 10, 804.

EsciiARA SECURIFRONS, Palltts, Elench. (1766), 56.

FlustrjV truncata, Li7i7i. Syst. ed. 12, 1300 : Larnk. An. s. Yert. ed. 2, ii.

219 : Flem. B. An. 535 : Johnst. Br. Zooph. ed. 2, 344,

pi. Ixii. figs. 3, 4: Bu&k, B.M. Cat. i. 48, pi. Iviii. figs. 1, 2,

and pi. Ivi. figs. 1, 2.

Flustra papyracea, BalijeU, Rem. An. ii. 19, pis. v., vi., and vii. (var.).

Chartella SEC0RIFRONS, Gray, Cat. Rad. B. M. 104.

Flustra securifrons, Smitt, Krit. Forteckn., ffifv. K. Vet. Ak. Fcirh. 1867,

358 and 378, pi. xx. figs. 6-8.

Zoarium bright straw-coloured, divided and subdivided

into narrow segments^ which are linear or slightly

dilated above, and truncate, rooted by many tubular

fibres. Zocecia linear, oblong, with unarmed margins.
Aviculai'ia scattered, elliptical, with a rounded man-
dible. Ooecia globose, with a slightly thickened rim

in front, the lower part of the aperture closed in by two

rib-like processes.

Height 4 or 5 inches.

Habitat. On shells, &c. from the Laminarian region

and the Coralline ground.

Localities. Chiefly a northern form. Shetland (A.

M. N.) : Scotland, common (Johnst.) : Peterhead, abun-

dant (C. W. P.) : St. Andrews, Laminarian and Coralline

zones, common (Dr. M'Intosh) : Leith; Dirletou, opposite
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the Bass Rock (Landsb.): Oban (T. H.) : Firth of Forth,

30 fathoms (Kirchenpauer): Northumberland and Durhaiii,

abundant (Alder) : two miles east of Sana Island, in 40

fathoms (Hyndman) : 8 miles S.S.W. Mull of Galloway

(Capt. Beechey) : Filey, plentiful (T. H.) : Dublin Bay

(Templeton) : Belfast Bay (W. T.) : coast of Antrim,

20 fathoms (Mr. W. Swanston).

Var. [papijracea, Dalyell)
'' with the ends expanded

into undulating foliations, from the fusion of several of

the terminal branchlets into one." Scotland (Dalyell) :

Northum berlaud (Alder) .

Geographical Distribution. Mediterranean (Pallas) :

Adriatic (Heller) : Lofoten
;
near Tromso and Havosund,

in 40-50 fathoms, rare (M. Sars) : Spitzbergen ;
western

coast of Skandinavia, 10-50 fathoms (Smitt) : ibid. 150-

300 fms. (Koren) : South Labrador, frequent (Packard).

This species forms very large bunches, of a light straw-

colour when fresh.

In many specimens
"
wedge-shaped leaflets

"
are deve-

loped along the edges of the segments composing the

zoarium.

The ovicell, as in all the species of this genus, is

inclosed within the walls of the cell above it, and overlaid

with its membranous covering, so as to be quite inconspi-

cuous. Indeed, the ovicell itself is all but in-

visible ; the arch in front of it and the aperture

are the only signs of its existence which strike

the eye. The latter is filled in by a membrane,

and is also protected by two rib-like appen-

dages, which are given off one on each side

of it, and meet in the centre. The ooecium of

this species is larger and more fully developed

than that oi Flustra foHacea (woodcut, fig. 6).

Fig 6.

Ooecium.

.>
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I have followed Gray and Smitt in substituting Pallas's

name for that of Linnaeus. The publication of the 12th

edition of the '

Systema/ in which the present form first

received the name truncata, commenced in 1766, the date

of the appearance of the ' Elenchus ;

' but the work was

not completed till 1768, and it is in the volume bearing

date 1767 that the name occurs. Pallas, therefore, has

undoubted precedence ;
and it becomes a pleasant duty

to associate this fine species wdth the name of one of

the most sagacious and accurate of observers.

Flustra Barleei, Busk.

Plate V. figs. 6-8.

Flustra Barleei, BusIc, Quart. Joiirn. Mici-. Sc. viii. (1860), 123, pi. xxt.

fig. 4.

Zoarium foliaceous, thin and brittle, light-coloured, divided,

the segments above terminating in short rounded lobes.

Zocecia oblong, very large, with a simple margin.
Avicularia scattered, placed obliquely, with a semi-

circular mandible. Ocecia globose and rather shallow.

Height of fine specimens about 2 inches.

Habitat. In moderately deep water.

Localities. Shetland (Barlee) :

"
very local, between

Whalsey and Balta, and off Unst, in about 50 fathoms "

(A. M. N.).

Geographical Distribution. Entrance to the Bommel-

Fjord, in 106 fathoms (Kirchenpauer).

This species is distinguished by its very large, rectan-

gular cells, with an unarmed margin, by the oblique

position of the avicularia^ and by its habit of growth. It
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consists of foliaceons fronds^ which divide near the base

into segments ;
these again subdivide^ and at the top are

cut into shallow blunt lobes. The habit is neat and

compact. When dry the zoarium has a varnished appear-

ance. There is nothing very distinctive in the character

of the ocecium
;

it is globose in form, moderately shallow,

with a lai-ge aperture, completely filled in by a membranous

covering, the arch of which alone rises above the surface

of the zoarium. The immediate cause of the immersion

of the ovicell is at once apparent in the case of cells from

which the front wall has disappeared. It is then evident

that the top wall of the zocecium, to ivhich the ovicell is

attached, is considerably lower than the side walls, which

support the roofing. The consequence is, that when fully

developed the ovicell is still below the surface, inclosed by
the sides of the cell above it, and concealed by its mem-
branous covering.

This is one of the many forms which we owe to Mr.

Barlee's assiduous labours as a dredger.

b. Zooecia in a single layer.

Flustra carbasea, Ellis and Solander.

Plate XYI. figs. 4, 4 a, and Plate XIV. fig. 1.

Flustra carbasea (Lawn Sea-mat), EU. ^ Sol. Zooph. xiv. pi. iii. figs. 6, 7:

Lamk. An. s. Vert. ed. 2, ii. 221 : Flem. B. A. 535 : Grant,
Ed. N. P. Journ. iii. Ill: Dalyell, Eem. An. Scotl. ii. 3,

pis. i. & ii. : Johnst. B. Z. ed. 2, 345, pi. Lsiii. figs, 1, 2:

Kircheiqoaitcr, Bericht. ii. d. Untersuchungs-Fahrt d.
' Pom-

merania,' 177, 178.

Carbasea papyeacea, Gray, Cat. Ead. B. M. 103.

Carbasea papyrea, Bvsk, B.M. Cat. i. 50, pi. xlix. figs. 1, 2, 3: Alder,

North. & Durh. Cat. 61.
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Semiflustra caebasea, UOrh. Pal. Fran^. Terr. Cret.v. 326.

Flustra pafyrea, Smitt, Krit. Fort., GEfv. &c. 1807, 359 and 3S0, pi. xx.

figs. 9-1 1 (uot Eschara papyrca, Pallas) *.

Zoarium frondose^ attached by a small disk^ narrowed

below, with a thickened margin towards the base, ex-

panding upwards, deeply divided into segments, which

again subdivide, and terminate in somewhat broad and

rounded lobes ;
of a yellowish brown colour, and thin,

delicate, papyraceous texture. Zocccia on one side

only, large, often much elongated, arched above, con-

tracted below, and truncate at the bottom (linguiform) .

Avicularia none. Ooecia none.

Polypide with about 22 tentacles.

Height 2-4 inches.

Habitat. On stone and shell from rather deep water.

Localities. Shetland, fishing -boats. Middle Haaf

(A. M. N.) : Peterhead, rare (C. W. P.) : Aberdeen

(Skene) : St. Andrews, after storms and from the fishing-

nets, not abundant (Dr. M'Intosh) : Leith (Dr. Cold-

stream) : oyster-beds. Firth of Forth (Grant) : Berwick

(Johnst.) : Newhaven, fishermen^s nets (Dr. Landsb.) :

*
Kirchenpauer, in his Eeport on the North-Sea Polyzoa obtained

during the voyage of the 'Pommerania' (1875), proposes to separate the

Eschara papyrea, Pallas {Flustra papyracea, Linu.), from the Flustra

carbasea of Ellis and Solander, on the ground (chiefly) that the cells of the

former are described as " rhombic
"
whilst those of the latter are "

lingui-

form" He regards Pallas's species as a Mediterranean form, distinct from

our British species, which is undoubtedly the Flustra carbasea of Solander.

I am inclined to believe that this view is correct. Pallas is singularly accu-

rate in his descriptions, and would hare been little likely to characterize

the strongly marked cells oi F. carbasea as rhombic, a term which is in no

sense applicable to them. They are, as Linnteus describes them, "supra
ovale?, medio angustafce, infra truncala." Pallas also makes no mention

in his description, as Kirchenpauer has remarked, of the thickened margin
of the zoarium towards the base, which is so peculiar and striking a feature

of the latter form, an omission which we should not have expected from

the author of the ' Elenchus.'

It must be admitted, at the same time, that in most respects his descrip-
tion agrees with the jiresent species. Linnaeus recognized the two forms as
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Nortlmmberlaud, deep water, frequent (Alder) : Filey,

abundant (T. H.) : Bootle, rare (Tudor) : Dublin Bay,

rare (M'Calla) : North of Ireland (Templeton) .

Geographical Distribution. Hammerfsest, 40 fa-

thoms, on a stony bottom ; Ramfjord, near Tromso (Sars) :

Bohusliin (Loven) : Spitzbergen, 40-60 fathoms (Torell) :

Greenland (Liitken) : Gulf of St. Lawrence (Dawson) .

This species is not attached by means of radical fibres ;

nor does it rise from an expanded crust. The zoarium

narrows towards the base into a kind of stem, terminating

below in a small disk, by which it adheres to stone or

shell. The lower portion or trunk has a thickened,

opaque, and channelled margin. The terminal segments

of the frond are broad and wedge-shaped, and generally

more or less lobate ;
and the width o£ the whole zoarium

is great as compared with its height. A variety occurs

in which the shoots are composed of broadly palmate

expansions, sometimes almost entire, sometimes with

numerous marginal lobes. The texture is remarkably

delicate (like that of lawn, according to Ellis) ;
and the

distinct. On tlie whole I tbiok we are fairly entitled to say that we should

not be justified in setting aside the diagnosis of so careful an observer as

Pallas, and implpng that he had failed to appreciate an important charac-

ter. It may be added that he gives no British locality for his Eschara

fafyrea.

Kirchenpauer also considers Smitt's Flttstra papyrea a distinct species,

on the ground that this author has not stated that it has only a single

layer of cells, and that it must therefore be regarded as bilaminate. But

though he has not expressly referred to this character in the text, he has

figured the posterior surface of the frond, shoiving the hack of the cells

(Krit. Forteckn. pt. iii. pi. xx. fig. 10.), while at the same time he has placed

amongst his synonyms Carbasea papyrea, Busk, and other names, which he

must have known were appropriated to a unilamellate form. His figure 9

is an accurate representation of the cells of Flustra papyrca ;
and in his

descriptive text he has noticed several of its distinctive peculiarities.

There is no ground whatever for separating his species from the present.



126 MEMBRANIPORID^.
«

surface glistens when dried. The cells are arranged with

extreme regularity, and form a pretty and distinct lace-

work pattern on the frond. The structure is eminently

simple; spines, avicularia, and probably ooecia, are all

wanting. Grant describes the development of the ovum,

which is of a light-yellow colour, and its escape from the

cell itself into the water.

Family VIII.—Memhraniporidae.

Celleporid^e (part.), Johnston, Brit. Zooph.
Membraniporid^ (part.), Busk, B.M. Cat.

Fltjstrellarid.e (part.), D'Orbigny, Pal. Fran9. T. Cret.

EscnARiD,E (part.), id. ibid.

Escharellinid^ (part.), id. ibid.

Flustrellid-e (part.), id. ibid.

Flustrinid^ (part.), id. ibid.

Electrinid^e (part.), id. ibid.

Membraniporid.e, Smitt, Krit. Forteckn.

ZoARiUM calcareous or memhrano-calcareous, incrusting

{so far as British species are concerned) *. Zocecia

forming an irregular continuous expansion, or in linear

series, ivith raised margins, and more or less mem-

branaceous in front.

This family represents an earlier stage of zocecial

development, as compared with the two following. The

calcification of the cell is always more or less imper-

fect ;
and in a large proportion of cases the whole of the

front is merely closed in by a membrane, a condition

which we meet with in the immature cells of the old

Lepralian group.

* There are fossil and other forms with an erect habit of growth, which

from the structure of their zocecia, shoidd probably be included in this

family.
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The avicularia in this family almost always exhibit a

more highly specialized form than in the preceding. They
are usually secondary formations^ borne upon the zocecia

instead of being developed in the same plane with them.

In a great proportion of cases the colonies in the

present family^ and indeed very commonly amongst the

Cheilostomata at large, originate in a peculiarly shaped

cell, which differs widely from the mature zocecium.

And these primary cells exhibit^ with minor differences,

a general similarity of structure. They are for the most

part somewhat rounded, Avith a large terminal aperture,

closed in by a membrane, and usually surrounded by a

number of spines. Such a form was long since described

by Van Beneden as a distinct genus, under the name of

Tata^; and the original cell of the Cheilostomatous colony
is often distinguished as the Tata-iorm. Of course this

genus, being founded on an early and immature condition,

which is common to a large section of the Polyzoa, has

not been maintained. I have designated the first element

of the Cheilostomatous colony the primary cell
; and if a

separate name is needed for the form which it generally

assumes, it may be styled the Tata-stage.

Genus MEMBRANIPORA, Blainville.

Der. From ?nembrana, a thin skin, and poms, an opening.

EscHARA (part.), Pallas.

Flustra (jjart.), Linn. : Lamarck: Fleming: Lamouroux : Audoiiin.

Membranipoea, Blainville, Man. d'Actinol. : Johnston : Busk : Smitt : &c.

DiscoPORA (part.), Lamk. An. s. V.

* " Eeeherches sur les Pol. Brjozoaires de la mer du Nord," Bull. Ac.

Roy. Belg. xvi. no. 12 (1849), p. 6 (sep.).
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Cellepora (part.), Hagenow : Reuss : D'Orbigny
*

(for species with a cal-

careous lamina).

An.\ulipora (sj).), Gray, B.M. Ead. Append.
CoNOPEUM (sp.), Grray, id. ibid.

Callopora (sp.), Gray, id. ibid.

Ampiiiblestecu (sp.), Gray, id. ibid.

M.VRGiNARiA (part.), Rcemer : Hagenow.
Uermatopora (part.), Hagenow.

Generic Character.—Zoarium incrusting. Zocecia

quincuncial, or irregularly disposed, occasionally in linear

series ; margins raised ; front depressed, wholly or in part
membranaceous.

The essential characters of this division are the raised

margin^ and the depressed front wall of the zooecium,

which is always more or less membranaceous. The ori-

fice is merely an opening in the membranous portion of

the covering, closed in by an opercular valve, and is never

surrounded and isolated by a calcareous border. In the

most typical forms, such as M. membranacea and M.

Lacroixii, the entire area of the zooecium is covered uni-

formly by a thin membrane, which lies a little below the

level of the margin. In others this membrane is calcified

to a greater or less extent, and a solid lamina is thus

formed, which protects a certain portion of the cell.

But even in species in which this process of calcification

is carried furthest, and almost the whole front is hard-

ened into a solid wall, its position vrithin and below the

marginal rim at once indicates the mode of growth, and

reveals the true Membraniporidan structure. The passage

to the old Lepralian type is not through such forms, or

through the genus Micropora, but through Me7nbranipo-

rella, in which the calcareous covering is an outgrowth

* I have not thought it necessary to swell this list of .synonyms by

referring to all D'Orbigny's genera, which include species of MemhranijMra
as now defined. The groups to which they belong are given in the family
synonvrnv.
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from the margin of the cell, overarching^ as it were, the

original membranous covering.

The present genus may be divided into two principal

groups
—the first including those species in which the

area is wholly roofed in by a chitinous membrane, and
the second those in which the covering is converted, to a

greater or less extent, into a solid plate.

It has been proposed to refer to a distinct genus certain

forms with a trifoliate or subtrifoliate aperture, taking
M. Flemingii as the type. But this character is rather a

shadowy one, and the group thus constituted Avould not be

sufficiently differentiated from other Memhranipora with a

calcareous lamina.

The terminology employed in describing the members
of this genus requires a word of explanation. The area

is the portion of the cell surrounded by the raised margin.
The aperture is that part of it which is not closed in by
a calcareous wall ; and on this is placed the true orifice—
a semicircular opening, with a valvular operculum. In

the species which have the front wall wholly membranous,
the area and the aperture of course coincide.

The genus Membranipora, as now limited, has a wide

range both in space and time, and includes a rich variety
of forms. It reaches back as far as the Cretaceous period
at least, in which it was represented by a large number of

species. It is found in almost all parts of the world.

a. With a membranous front wall.

Membranipora Lacroixii, Audouin.

Plate XVII. figs. 5-8.

Flustra Lacroixii, Savigny, figypte, pi. x. fig. 9.

Flustra distan.s, HassaU, Ann. N. H. vii. (1841), 369.

Flustra Peachii, Couch, 9tli Rep. Cornw. Polytechn. Soc. 81.
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Membranipoea Peacuii, Couch, Corn. Faun. iii. 120, )d1. xxii. fig. 13.

?Membranipora membranacea, Johnst. B. Z. 2 ed. pi. Ivi. figs. 11, 12.

CoNOPEUM reticulum. Gray, B.M. Kad. 108.

Membranipora Lacroixh, Busk, B.M. Cat. ii. HO, pi. Ixix., pi. civ. fig.
1 :

Hincks, Dev. Cat., An. N. H. ser. 3, ix. 28 (38 sep.).

Membranipora reticulum, Eetiss, Foss. Polyp, d. Wiener Tertiarbeck. 98,

pi. xi. fig. 25.

BiFLUSTRA Lacroixh, Smitt, Flor. Bryoz. pt. ii. 18, pi. iv. figs. 85-88.

Zooecia oval, sometimes much elongated, area occupying

(usually) tlie whole of the front of the cell, with a

membranous covering ; or occasionally a calcareous

expansion round the inner edge ; margin slightly

thickened, rounded, granulated, rising, so as sometimes

to form a prominent ridge ; often armed with two erect

spines, one on each side above, more rarely bearing a

considerable number (about eleven), very delicate and

sharply pointed ; frequently a triangular hollow on each

side, immediately above the aperture. Ocecia none.

Colonies forming a thin gauze-like crust over shells

and stones, often of great extent.

Range of Variation. The front of the cell is either a

very regular oval or much elongated and narrowed. It

is generally occupied entirely by the aperture ; but occa-

sionally the zooecium is slightly produced below. The

cells lie very closely together in most cases
;
and speci-

mens are rarely met with in which they are mo)'e or less

disjunct. The spines vary in number from two to about

a dozen. Usually they are represented by the couple at

the top of the cell
;
but in sheltered situations the mar-

gin bristles with slender spinules, and in most colonies

cells may be met with on which a few at least survive.

The hollow triangular spaces above the aperture are ofteu

wanting. They are not true avicularia, but consist of a

three-cornered area inclosed by calcareous walls, and

covered in by a transparent membrane. This membrane

is frequently destroyed; and they then appear as holloAV
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triangular structures, wliich bear a general resemblance

to the pointed form of avicularium.

Habitat. On stones and shells from tide-marks to

deep water.

Localities. Cornwall, in Falmouth and Fowey rivers,

on mussel- and oyster-shells ;
oflF the Deadman (Couch) :

South Devon, between tide-marks and from moderate

depths, common; Ramsay, Isle of Man, on stones in

tide-pools (T. H.) : on stones east of Kingstown Harbour

(Hassall) : St. Andrews, on a valve of Cyprina Islandica

from deep water (Dr. M'^Intosh) : Tynemouth, a single

specimen (Alder) : Hastings, common (Miss Jelly).

Geographical Distribution. Mediterranean (Savigny) :

coast of Florida, 13-60 fathoms (Pom-tales) : St. Lawrence

(Whiteaves) *.

Range in Time. Coralline and Red Crag (part.)

(Middle Pliocene) ; Palaeolithic (A. Bell) : Austro-Hun-

garian Miocene and Pliocene deposits ; Vienna Basin

(Reuss) : Italian Pliocene beds at Volterra (Manzoni) :

Postpliocene (Dawson) .

MeMBRANIPORA MONOSTACHYS, Busk.

Plate XVII. figs. 3, 4
; Plate XVIII. figs. 1-4.

Membranipora MONOSTACHYS, Busk, B.M. Cat. ii. 61, pi. Ixx. ; Crag Pol.

31, pi. ii. fig. 2: Hincks, Devon. Cat. 38 (sep.), Ann. N.

H. ser. 3, ix. 28.

Flustra distans, Landsb. Pop. Hist. B. Z. 354 (not F. distans, HassaU).
Membranipora pilosa, 4, forma monostachys, Smitt, CEfvers. K. Vet.-Ak.

Forh. 1867, 370 and 416.

?FriUSTRELLARiA PUSTULOSA, U Orb. Pal. Fran9. Terr. Oret. v. 526, pi. dccxxr.

figs. 22-25.

? Membranipora nobilis, Beuss, Foss. Polyp. W. Tertiarb. 98, pi. xi. fig. 26.

* The M. Lacroixii of Packard's List of Labrador Inyertebrata is refer-

able, according to Smitt (who had seen a specimen forwarded by the above

natiu-alist), to his M. Americana.

k2
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Zooecia suboA^ate^ produced and attenuated below; area

oval, more or less elongate, occupying about two thirds

of the front of the cell, with a membranous covering ;

margins thin and plain, bearing a single acuminate

spine below the aperture, bending inwards, and occa-

sionally a tall and very slender erect spine on each

side near the top, or armed with numerous delicate

spines (about 18), the central one below being larger
and stouter than the rest, and the two uppermost

standing erect. Zoarium usually assuming a dendritic

growth, giving off branches consisting of lines of cells

two or three abreast, or in single series, which anasto-

mose freely.

Var, a [fossaria) . Zocecia elongate-oval ; area occupying
the whole of the front of the cell

-,
a single stout conical

spine at the bottom. Zoarium spreading over the stems

of plants in brackish water, and forming friable, irregu-

larly shaped, sponge-like masses.

Range of Variation. M. monostachys affords a striking

illustration of the remarkable diversities in habit and

general appearance that may rank under one and the

same specific type. In its early condition it forms a con-

tinuous expansion, the cells being disposed in somewhat

radiate fashion. But the zoarium does not long maintain

this simple character ;
it is soon resolved, as it were, into

lines of cells, in which two or three are ranged abreast ;

and these again give off single series, from which in time

other compound series may originate ;
and so the rami-

fication proceeds, until a large and complex and very

beautiful dendritic growth is the result.

The differences in the number of the spines with which

the margin of the cell is armed are also great, and they

affect very materially the appearance of the species. The

acuminate spine at the bottom of the area is tolerably

constant ;
it is always present on some of the cells in a
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colony. The two erect spines at the top of the cell are

frequently associated with it^ though very commonly
absent. The lateral spines seem to be rarely developed.

In a beautiful variety from Roach River^ the branches

are mostly uniserial^ and the margin of the cells is clothed

with about sixteen delicate spines, which bend inwards

over the aperture. I have a similar variety from Tor-

quay. Specimens of this form bear a curious general

resemblance to Hippothoa dentata, Busk, a Crag species.

In the variety (fossaria), which occurs in brackish waters,

the aperture is much elongated and occupies the Avhole,

or nearly the whole, of the front of the cell. The pro-

duced pedunculate portion at the base has disappeared,

and with it most of the characteristic /ade* of the species.

There is a single stout conical spine at the lower extremity
of the aperture. The cells seem to be composed of less-

solid material than in the normal form ; and, from the

nature of the base over which it spreads, the zoarium

assumes a peculiar habit.

Habitat. On rocks between tide-marks
; on shells and

stones, chiefly at the mouths of rivers ; and on the stems

of water plants in brackish ditches.

Localities. Mouth of the river Deben, on the Suffolk

coast, abundant (Busk) : Roach River (J. G. Jeffreys) :

Torquay, on stone between tide-marks ; Ilfracombe, on

the Capstone rocks (T. H.) : Hastings (Miss Jelly).

Var. a. Yarmouth, in ditches of brackish water, about a

mile from the sea, on stems of aquatic plants (Mr.

Wigham) .

Geographical Distribution. " I have a specimen very

like this species, from St. Vincent, one of the Cape de

Verde Islands ^^

(Busk) :

'"^ minus expressam banc formam

ad Bahusiam vidi^'' (Smitt).

Range in Time. Red Crag, on shells {Mactra, Mya,
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and Purpura) (Busk) : Tertiary beds^ Vienna Basin

(Reuss)?

Mr. Busk assigns avicularia to M. monostachys ;
but as

I liave never met with tliem on any of the specimens from

very various localities which I have examined^ I have

omitted the character. There are structures, however,

scattered over the zoarium, which in some measure

remind us of avicularia. These are dwarfed and imper-

fectly developed cells, which are interspersed in consider-

able numbers amongst the normal zooecia. They are of

small size, roundish, or miniature copies in shape of the

ordinary cells, with a subcircular or oval aperture, which

is covered in by a delicate membrane.

Membranipora catenularia, Jameson.

Plate XVII. figs. 1, 1 «, 2.

TuBiPORA CATENULARIA, Jamcson, Wem. Mem. i, 561.

TuBiPORA CATENULATA, Stewart, Elem, ii. 425.

HiPPOTHOA CATENULARIA, FlcM. B. A. 634 : Jolin&ton, Brit. Zooph. (ed. 2),

i. 291, pi. 1. figs. 9, 10 : Busk, B.M. Cat. i. 29, pi. xviii.

figs. 1, 2.

HiPPOTiiOA Elliot.e, Gray, Zool. Misc. 34.

Pyripora RA5I0SA, D'Orb. Pal. Fran9. Terr. Cret. v. 539.

? HiPPOTiiOA RUGOSA, Stimpson, Invert. Grand Manan, 18.

Membranipora pilosa, forma caten'ulaiua {M. catenularia), part., Smiff,

Kritisk Forteckn. iii., ffifvers. K. Vetensk.-Akad. Forhandl.

1867, 370 and 415, pi. xx. fig. 45.

Zooecia contiguous, ovate above, more or less produced
and narrowed below, linked together in linear series,

from which branches are given off irregularly, fre-

quently anastomosing, or massed together and coales-

cent
;

walls solid, smooth, or transversely Mrinkled
;
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area, occupying the whole of the upper part of the cell,

ohlique, oval, slightly expanded below and contracted

above, with a plain, rather wide and flat border. Ooecia

none.

Habitat, On shells, stones, Algae (rarely), &c. from deep

water.

Localities. Generally distrilmted. Phince, off the

Deadman and west to the Lizard (Coucli) : South Devon,

very common (T. H.) : Isle of Wight (W. T,) : St,

Andrews, less common than Hippothoa divaricata (Dr.

M'Intosh) : Pinnae, I. of Coll (Landsb.) : Shetland, on

stones, 40-170 fathoms; The Minch (A, M. N,) : Pinna,

coast of Cork ; co. G-alway, on Buccinnni Zetlandicum;

off the Gobbins, co. Antrim, 40 fathoms (W. T.) : off

Mull of Cantire, 40 fathoms (Hyndman) : &c., &c.

Geographical Distribution, On mussels, Algse, &c.

Adriatic (Heller) : Naples (A, W, Waters) : He de Re,

France (D'Orbigny) : North Sea,
" extra Norvegiam," on

Gorgonia, 200-300 fathoms (Baron Uggla) : Gulf of St,

Lawrence (Dawson) : Labrador (Packard) : ? Grand Mauan

(Stimpson),

Range in Time, Palaeolithic; Red Crag (part.); Cor.

Crag (A. Bell) : Scotch Glacial deposits (Geikie) : Post-

pliocene deposits, Canada (Dawson) : Italian Pliocene,

Calabria (Manzoni) : Pliocene of Bruccoli, Sicily (A. W.

Waters) .

M. catenularia has been ranked by most authors in the

genus Hippothoa ;
but its large aperture, occupying a great

proportion of the front of the cell and closed in by a

membranous covering, at the top of which the oral valve

is placed, is a character which separates it from the other
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members of that genus and allies it to the present.

There is no essential distinction between M. catenularia

and such a form as M. monostachys, which also takes on

not unfrequently the characteristic habit of Hippothoa.

There is^ indeed^ a difference in the mode of branching ;

but in a variety of M. pilosa figrnxd by Smitt *, branches

are given off from the sides of the cells and at right angles

to tliem, in the most typical Hippothoan fashion; and

therefore we cannot use this character as a diagnostic. In

the present form the cell is more or less produced below,

but there is no approach to the thread-like prolongation

which distinguishes the true liippothocs. I have no

doubt that its proper place is amongst the Metnbrani-

p)or(E.

There is a great tendency in this species to the massing

together of the cells, which often form a continuous

expansion of considerable extent. In such cases the

branch lines of cells^ which are very numerous, take an

upward direction, and are brought into close union, so as

to constitute what seems to be a solid crust of somewhat

fan-shaped figure. In other cases a different habit prevails,

and the zoarium covers the shell, which it incrusts, with

a very pretty dendritic pattern.

In many of the zooecia the area is completely closed in

by a solid calcareous covering. I have never met with

the spine below the aperture, as figured by Smitt f, on

any specimen which I could refer to this species.

* Krit. Forteckn. iii. pi. xx. fig. 49.

t Loc, cit. pi. XX. fig, 46.
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Membranipora PILOSA, Linnseus.

Plate XXIII. figs. 1-4.

Irregular Spongy Foliaceous Coralline, Ellis, Corall. 73, no. 4, pi. xxxi.

and pi. xxix. fig. D.

Flustra riLosA, Linn. Syst. ed. 12, 1301 : Ellis <§ Sol. Zooph. 13 : Lamlc.

An. s. Vert. ed. 2, ii. 224 : Grant, Edinb. N. Phil. Journ,

iii. Ill: Fkm. B. A. 537: Lister, Phil. Trans. 1834, 384,

pi. xii. fig. 2.

EscHARA PILOSA, Pallas, Elench. 50: Moll, Esch. 37, pi. ii.

Flustra dentata, Ell. Sf Sol. Zooph. 15: 3Iiill. Zool. Dan. iii. 24, pi. xct.

figs. 1,2: Lamk. An. s. Vert. ed. 2, ii. 224.

Flustra lineata, Esper, Pflanz. Flust. pi. vi.

Membranipora pilosa, Farre, Phil. Trans. 1837, 412, pi. xxvii. figs. 1-5:

JoJinst. P. Z. ed. 2, 327, pi. Ivi. fig. 6: Van Ben. Eecherch.

53, pl. Tii. figs. 1-10
;
Mem. Acad. Roy. Pelg. xviii. 29,

pi. iv. figs. 1-10: Hincks,A.mi. N. H. ser. 2, Tiii. (1851)
355 : Busk, P.M. Cat. ii. 56, pl. Ixxi. : Smitt (1, forma

pilosa), CEfvers. K. Vet.-Ak. Forh. 1867, 368 and 415, pl. xx.

fig. 49 (Tar.).

Membranipora stellata, Thomps. Ann. N. H. ser. 1, v. 101.

Annulipora PILOSA, Gray, P.M. Ead. 107.

Annuhpora dentata. Gray, ibid.

Eeptelectrina PILOSA, UOrbigny, Pal. Frang. Terr. Cret. v. 334.

Reptelectrina dentata, id. I. c.

ZooBcia ovate, more or less prolonged, and narrowed

below ^, the walls thickly covered with minute oval

disks, and often with a silvery sheen
; area oval or

suborbicular, sometimes much elongated, surrounded by
a smooth thickened border; marginal spines 4-12;
below the area a single corneous spine, often of great

length, sometimes aborted. Ocecia none.

Var. a (dentata). With numerous, slender, acuminate

spines which bend inwards over the area; the horny
spine wanting; zoarium assuming a stellate mode of

growth,, the cells running out in lines two, three, or

four abreast.

Var. /3 {laxa^ Smitt). Zoarium consisting in great part

*
•'Subturbinata,'' Pallas.
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of lines of cells arranged in single series, which some-
times anastomose so as to form a rude network.

Var. 7. Zoarium rising into frond-like expansions, and

frequently much branched [Pallas] .

Polypides with 11-14 rather thick tentacles, each of which
is furnished with a number of very delicate setiform

appendages (tactile hairs), ranged along the back.

Range of Variation. The appearance of this species is

much affected by the presence of a greater or smaller

number of spines, and the degree in which the corneous

vibraculoid appendage is developed. One variety, which

usually spreads over stone and shell, forms a delicate

silvery crust ; while another, investing the fronds of Algae,

has the appearance of a coarse brown coating, which

bristles with the tall setae. In the former the aperture is

almost completely surrounded by slender, acuminate, in-

curved spines, of which one, placed in the centre of the

lower margin, exceeds the rest in size. In other cases the

marginal spines are much fewer in number, and often

short, subconical, and erect. In one variety (Plate XXIII.

fig. 3) they seldom exceed three, of which two are situa-

ted at the upper part of the cell, and one below the aper-

ture. The horny appendage rises from a kind of socket,

and frequently attains an enormous size. In many cases

it is aborted ;
in others it is present in abnormal pro-

fusion. Sometimes there are two, sometimes three

together; and I have seen a cell round which no less than

six were developed, the small marginal spines being also

present. Occasionally one or two of the tall horny spines

are intercalated amongst the latter.

There are also differences in the size of the aperture

and the proportion which it bears to the inferior portion

of the cell. In one marked variety it is much elongated.
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and occupies almost the whole of the front of the cell j more

commonly it is placed at the upper part of it, occupying
about half its length or less. In the former case an

approach is made to the form which we have in M, mem-

branacea, in which the prolongation of the cell below the

aperture is almost entirely wanting.

Besides these variations in the structural details there

are others in the habit of growth (Vars. /3 and 7).

Habitat. On stones and shells (var. dentata) from the

Coralline ground and from deep water, and on Laminaria

and other Algse (masses of which are often completely

coated by it), Sertularians, &c., between tide-marks and

in shallow water.

Locality. Universally distributed on our coasts, and

extremely abundant.

Geographical Distribution. Roscoff, everywhere

abundant on Fucus serratus, and especially on Rhoily-

menia paJmata (Joliet) : Belgium (Van. Ben.) : Mediter-

ranean (Risso) : Adriatic, common (Heller) : Aden
; Ara-

bian Sea, on weed taken up between Bombay and Aden,

lat. about 15° N., long, about 65° E. (W. Gates) : Mel-

bourne; New Zealand (T. H.): Norway, var. laxa (Sars) :

Hougesund ; Heligoland, about 100 fms. (Kirchenpauer) :

Finmarck (Goes and Malmgren) : Greenland (Liitken) :

Gulf of St. Lawrence
;
Nova Scotia (Dr. Dawson) : South

Labrador, common on Desmarestia, just below low-water

mark (Packard) : var. stellata, New Jersey and Rhode

Island, on Lam. saccharina, &c., common (Leidy) : Baltic,

Eastern basin, abundant (K. Mobius).

In its more delicate forms, as developed in the hollow

of a shell, or spreading, as I have seen it, over the surface

of one of the red Algse, this is a beautiful species. Its

little cells have a metallic lustre, and almost look as if



140 MEMBRANIPORID^.

tliey Avere wrought iu silver aud richly chased. In its

ordinary condition it has a coarse spongy appearance. It

is j)robably the commonest and most abundant of the

British Polyzoa.

The polypides are furnished with the curious interten-

tacular organ, which I have described elsewhere"^. The

tentacles are liable to many irregularities^ and are often

of very different sizes on the same polypide. Very com-

monly those on one side are inferior in height to those on

the other, and the tentacular bell is obliquely truncate

above. The same peculiarity has been noticed by Dr.

Farre in Alcyonidium gelat'mosum.

The palpocils on the back of the tentacles are of consi-

derable length.

Membranipora membranacea, Linnaeus.

Plate XVIII. figs. 5, 6.

Flustra membranacea, Linn. Syst. ed. 12, 1301 : Miiller, Zool. Dan. Prod.

253 : Ellis cf Sol. Zooph. 18 : Fleming, B. An. 53G : Lamx.

Pol. corall. flex. 107 : Couch, Corn. Faun. iii. 123, pi. xxi.

fig. 2 : Johnston, B. Z. ed. 2, 348, pi. Ixvi. figs. 1, 2, 3.

Flustra telacea, Lamk. An. b. Vert. ed. 2, ii. 223.

Membranipora membranacea, Busk, B.M. Cat. ii. 56, pi. Ixviii. fig. 2 :

Blainv. Actinol. 447 {not the M. pilosa, forma membranacea

of Smitt).

E.ErT6PLUSTRA TELACEA, D' Orhigmj, Pal. Fran^. Terr. Cret. v. 328.

Zooecia oblong, disposed in lines, alternate, wdth a stout

hollow spine at each angle above ;
area occupying the

whole of the front of the cell, with a membranous

covering; margin smooth. Avicularia none. Closed

tubular processes frequently developed from the front

wall of the cell.

Polypide with about 20 very long tentacles.

* Vide the Introduction to the present work.
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Colonies forming a delicate network^ often extending to

a lei

Fuci

a length of several feet on the fronds of the larger

Range of Variation. Distinguished for great regularity

of growth and constancy of character.

Habitat. The fronds of Laminaria digitata and other

Fuci.

Localities. Universally distributed on our coasts^ and

very abundant.

Geographical Distribution. Hvidingsoe ; Hougesund

(Kirchenpauer) : Roscoff^ on Saccorhiza bulbosa (Joliet) :

Adriatic, on sea-weeds (Heller) : LyalPs Bay, New Zealand,

on Fucus (F. W. Hutton) : Australia (MacGillivray) .

Range in Time. Coralline Crag; Palaeolithic (A. Bell).

This species is one of the commonest of our British

Polyzoa, as it is undoubtedly one of the most beautiful.

Wherever Laminaria digitata is present its exquisite lace-

work is almost sure to be found, lighting up the sombre

fronds, and itself appearing all the more delicate in con-

trast with the dark surface over which it spreads.

It possesses a power of free and rapid development cor-

responding with the size of the marine plants in which it

principally delights ;
and the huge fronds of the Laminaria

are often swathed in its silvery net. Dr Landsborough
mentions a specimen 5 feet in length by 8 inches in

breadth ;
and probably most tangle-beds of any size would

yield a similar growth.

I have noticed in some cases a remarkable thickening

of the membranous front wall of the cells in this species.

This is sometimes carried to such an extent that the whole

of the free surface of the zoarium seems to be covered by

it, except the extremities of the spines.
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The curious tubular processes*^ which have been sup-

posed to be ovicells, are often developed in enormous

numbers. They are irregularly distributed over the

zoarium^ and frequently occur in groups. Mr. Couch

speaks of them as appearing in December, January, and

February ; but I have met with them in June and October,

and it seems probable that they are not confined to any

particular season.

The polypides have about 20 tall tentacles, which form

a very graceful bell. They are sometimes furnished with

the ciliated intertentacular organ which occurs on M.

pilosa and other species. A colony in full health and

vigour affords a rare display of delicate structure, viva-

cious movement, and graceful form.

* Ellis was the first to notice these bodies.
" There are dispersed," he

says,
" here and there, at regular distances over the surface, little trans-

parent, short, erect tubes
; but to what use I shall not pretend to deter-

mine, unless they are the ovaries."—Ellis S( Solander, Zooph. p. 18. Couch

describes them as "of a yellow colour, semitransparent, and filled with

minute yellow granules, which appear to be ova "(Co;'». Faun, pt, iii. p. 93).

These processes are cylindrical, and consist of a perfectly transparent
chitinous tube, which is lined throughout by a brownish membranous sac.

The sac is frequently inverted towards the top of the tube. They are closed

above, and open into the cavity of the cell at the base (Plate XVIII. fig. 6).

They appear at first as a swelling on the front wall of the cell, sometimes

placed at one end of it, sometimes subcentrally. The zocecia on which they
are developed are frequently abnormal in shape, being roundish and much

larger than is usual. The processes attain a very considerable length. So

far as I have observed, there is no trace of a polypide in the cells to which

they are attached
;
I have never seen any thing within them except a small

quantity of granular matter, and have been unable to obtain any clue to

their history.

These bodies have been investigated by Nitsche, who describes the zooecia

on which they occur under the name of " tower-cells
"

(' Thurmzoocien '). He
is inclined to regard the latter as zooecia, originally normal, which, having
lost their polypides, instead of developing others, have undergone this curi-

ous transformation ("Ueb. d. Anatom. u. Entwickl. von Flustra membra-

nacea" Zeitsch. f. Wissensch. Zool. xxi. Bd. 4. Heft, pp. 64, 65). According
to this view they are merely abnormal growths.
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Membranipora hexagonAj Busk.

Plate XVIII. fig. 7.

Membranipora hexagona, BusJc, Quart. Joum. Micr. Sc, Zoophytology, iv.

308, pi. xii. fig. 4.

FiiUSTRA coriacea, Johist. B. Z. ed. 2, 348 (tlie diagnosis by Forbes), pi. Ivi.

fig. 8.

Zooecia hexagoual or subelliptical ;
surface smooth ; mar-

gin smooth and ev^en ;
mouth semilunar.

Habitat. On shells and stones.

Localities. Isle of Man^ on Pecten opercularis (E.

Forbes) : coast of Devon (Miss Cutler) .

Mr. Busk is probably correct in identifying E. Forbes's

Flustra coriacea Avith the present species.

I know nothing of M. hexagona but what may be

gathered from the brief description and figure in the

'

Zoophytology.^

Judging from the figure^ the covering of the area is

wholly membranous^ and the zoarium appears to form a

thin flat crust.

Membranipora lineata, Linnseus.

Plate XIX. figs. 3-6.

Flustra lineata, Linn. Syst. ed. 12, 1301 : Fabr. Faun. Groeiil. 437: Johnst.

B. Z. ed. 2, 349, ?pl. Ixvi. fig. 4*.

* There is much difficulty in determining the synonymy of this and the

allied spiniferous forms, as the descriptions of authors are often extremely

vague, and have probably in many cases been based on specimens of more

than one species.

Johnston's figure of his F. lineata is useless as a means of identification.
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?Tata rugosa (part.), Van Ben. Bull. Ac. Eoy. Belg. xvi. no. 12, 648, pi. ii.

fig. 12.

Oallopora lineata, Gray, B.M. Bad. 109.

Eeptelectrina lineata, B'Orb. Pal. Fraii9. Terr. Oret. 334.

Membranipora lineata, Busk, B.M. Cat. ii. 58, pi. Ixi. fig. 1 : Alder, North.

Cat., Trans. Tynes. Field Club, iii. 143, pi. viii. fig. 1 : Smiii,

forma 2, CEfvers. K. Vet.-Ak. Forh. 1867, 364 and 390,

pi. XX. fig. 23 ; Florid. Bryoz. pt. ii. 7, pi. ii. fig. 62 : Man-

zoni, Bryoz. foss. Ital. Ooutrib. iv. 10, pi. ii. fig. 13 \_not pi. iii.

fig. 14].

Zocecia oxsH, slightly expanded below, separate ; the mar-

gin with 6-12 spines, of which two are placed at the

top of the cell and directed somewhat upwards, the

second pair stand erect ; and the rest, which are slender,

and not flattened, bend inwards ; a rather large, raised

avicularium at the bottom of the cell, with triangular

mandible directed downwards. Ooecia large, globose,

shining, with an arched rib towards the top, an avicu-

larium usually on one side of it above, with the mandible

pointing upwards.
Colonies forming subcircular patches.

Range of Variation. The spines vary in number, but are

always less numerous than in the two following species,

twelve being about the maximum, and eight or ten the

more usual number. They are sometimes almost erect,

but more commonly they bend slight It/ inwards.

A variety occurs (a) in which the margin is armed with

six spines only, two at the top and two on each side. The

cells are larger than usual, and the border rather broad

and crenate. The avicularia are very large and much

elevated.

The cells also vary somewhat in shape and size. Nor-

mally they are pretty regularly oval, widening a little

Ijelow ;
but occasionally they are much shortened and

almost orbicular in form. Sometimes they lie rather

widely apart.
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Habitat. Onweedj stone^ shelly &c., from between tide-

marks to deep water. It is more especially a littoral

form^ and is developed in extraordinary luxuriance on

some of the Fuel.

Localities. Common, and widely distributed. Shet-

land, on Fiici and Lammarice ; Hebrides (A. M. N.) :

Wick (C. W. P.) : Northumberland and Durham, from

tide-marks to deep water, frequent on Patella lavis

(Alder) : Isle of Man
;

Ilfracombe, on Laminaria ; South

Devon, between tide-marks
;
Mount's Bay, under stones

(T. H.) : Hastings, normal and var. a (Miss Jelly) : &c.

Geographical Distribution. Roscoff, on Laminaria

saccharina, common (Joliet) : coasts of Skandinavia, in

shallow water, common (Smitt): Baltic (Lenz): Spitzbergen

(Loven): Davis Strait, 100 fms.
; Reykjavik Harbour, Ice-

land, 15-20 fms. (Wallich) : Nova Zembla, 3-50 fms.
;

Kara Sea (Nordenskiold, fide Smitt) : South Labrador

(Packard) : Adriatic (Heller) : Florida, on coral, 42 fms.

(Pourtales) : New Zealand (F. W. Hutton) .

Range in Time. Italian Pliocene and Miocene deposits

(Manzoni) .

M. lineata is readily distinguishable from the allied

British species, and on the whole is very constant in

character. Smitt unites it with M. craticula, M. unicornis,

and several others under one specific designation. But

there are no intermediate varieties, so far as I know, con-

necting together the present species and M. craticula :

they are well-defined forms, each with a marked fades,

separated from one another by a group of constant charac-

ters, and exhibiting, according to my experience, a very mo-

derate amount of variability. It may be remarked, too, that

amongst Smitt's figures referred to his M. lineata there is

certainly nothing that makes any approach to M. craticula.

L
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It is of course easy to understand how they may have

been derived from a common and not very remote ancestor

through a process of gradual modification ; but in their

actual condition they seem to be sufficiently distinct and

stable forms'^.

M. lineata differs from M. craticula in the larger size

and much less regular arrangement of its cells, and in

the character of the spines, which are rounded, and not

flattened, fewer in number, and much less recumbent

than in the other form. The disposition of the spines in

M. craticula is very distinctive, and gives a decided indi-

viduality to the species. There are also differences in the

ovicells. The avicularium of the present species is large

and much raised, and projects very prominently at the

base of the cell.

Towards the margin of the colony the cells are sometimes

slightly produced below the aperture, so as to assume to a

certain degree the form which we have in the normal M.

monostachys. Round the lower part of the zooecia there are

several rather large oval orifices (intercellular communica-

tions), one placed at the top and bottom, and two on each

side. On the inner edge of these foramina there are gene-

rally a few minute denticles.

* The truth seems to be that the difference between Prof. Smitt and my-
self lies chiefly in the conception we have respectively adopted of a species.

By a " form
"
he intends to denote what I should name in a large propor-

tion of cases a species. His "species" is a block of "
forms," the various

elements of which are supposed to be so related and interconnected as to

constitute an evolutional series which is properly regarded as a whole.

But to sustain this view an amount of variability is assumed of which I can

find no sufficient proof ;
I have certainly had no experience of the " innu-

merable transition-forms" {"otalika mellanformcr
''

), which, according to

Prof. Smitt, bind together M. craticula and M. lineata. That they are not

distantly related I have no disposition to deny ;
but whatever their histoyy

may have been in the past (and the same may probably be said of the other

iiYo species which Prof. Smitt refers to his lincaia-stock), they are now dis-

tinct and well-established forms, and should be treated as such in our sys-

tems. We must have much more evidence of variability than we yet possess

to justify us in merging them in one specific group.
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Membranipora CRATICULA, Aider.

Plate XIX. fig. 7.

Flustra lineata, Couch, Corn. Faun. pt. iii. 124, pi. xxii. fig. 15 ?

Membranipora craticula, Alder, North. Cat., Trans. Tyneside Field Club,

iii. 144, pi. viii. fig. 3.

Membranipora lineata, 1, forma craticula, Sniitt, (Efvers. K. Vet.-Ak,

F5rh. 1867, 363.

Zocecia small, in very regular, radiating, linear series, oval,

somewhat narrowed above
;

the margin with about

thirteen spines, of which the two uppermost pairs are

erect and often of very great length; the rest flattish,

glistening, closely set, bent inwards, and meeting across

the cell, especially crowded together at the bottom of it :

an avicularium, with acute mandible directed downwards,
at the base of the cells. Ooecia rather small, smooth,

cylindrico-globose, with a rib across the middle; an

avicularium at the top or at one side, with the mandible

pointing upwards.

Primary cell subcircular; aperture terminal, with about

nine marginal spines.

Colonies forming small flabellate or subcircular patches,

with a soft spongy look, from the great number of

closely-set spines.

Range of Variation. I have observed very little variation

in this species. There are slight differences in the number

of the spines ; but the chief features are very constant and

uniform.

Habitat. On shells, &c., from shallow to deep water,

and on littoral sea-weeds.

Localities. Northumberland and Durham, on Modiolce

from deep water (Alder) : Isle of Man, very abundant on

shells dredged off Maughold Head; Oban (T. H.) : St.

Andrews, occasionally in deep water (Dr. M'Intosh) :
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Shetland^ shallow water, Hillswick
;
on Laminaria, Bres-

say Sound (A. M. N.) : Wick and Peterhead; Cornwall

(C. W. P.).

Geographical Distribution. Davis Strait, 100 fms.

(Wallich) : Gulf of St. Lawrence (Dawson) : Bahusia,

7-10 fms. (Smitt) : Spitzbergen, on CellularicB, hydroids,

&c., 20-45 fms. (Swedish Exped.) : Nova Zembla, 4-

60 fms.
; Kara Sea (Nordenskiold) .

Range in Time. Scotch Glacial deposits (Geikie) .

This is an exceedingly pretty species, recognizable at a

glance by its general aspect, even without a minute exami-

nation of the characters. The cage-like appearance of the

little cells, with their closely-set glittering bars, their

small size, and the extreme regularity of the linear series

in which they are disposed, are points which at once arrest

attention.

The spines are crowded together at the lower part of

the cell, over which they bend, and converge to a central

point. The two immediately below those which stand erect

are larger than their companions ;
and their free extremi-

ties curve upwards. It should be noted that there is an

essential difference between the erect spines and those

which bend inwards and protect the area of the cell. The

latter only exhibit the flatfish glistening appearance so

characteristic of the species ;
the others are rounded and

of the usual type.

M. craticula, so far as our present knowledge goes,

must be accounted a rare species.
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MeMBRANIPORA SPINIFERA, JohustOll.

Plate XIX. figs. 1, a, b, c.

Flustra SPINIFERA, Johist. Newc. N.H.S. Trans, ii. 266, pi. ix. fig. 6.

? Flustra lineata (part.), Johnsf. B. Z. ed. 2, 349.

MeiMbranipora SPINIFERA, Aider, North. Cat., Trans. Tynes. Field Club, iii.

143, pi. viii. fig. 2: Hiiicks, Dev. Cat., Ann. N. H. ser. 3,

ix. 29 [not M. spinifera of Smitt, CEtVers. K. Vet.-Ak. Forh.

1867, 366 & 411, pi. xx. fig. 32*].

Zocecia elongate-oval, contiguous, arranged in lines
; the

margin with about 14-16 tall and stout spines, two of

them at the very top of the cell, the second pair erect

and very large, the rest bending inwards. Avicularia

pedicellate, borne on a short and slender stem, which

tapers downwards, developed on the cells, outside the

row of spines ;
mandible acute and directed upwards.

Ocecia shallow, smooth, with a rib across the front.

Colonies forming rather large, circular, brownish patches.

Range of Variation. I have only noticed slight differ-

ences in the size of the cells and the number of the spines.

The avicularia are sometimes very sparingly produced, or

at least are present in very small numbers. It is very

probable that their absence in such cases may often be due

to accidental causes
;
for the pedicle by which they are

connected with the cell is much attenuated below, and

they must be easily detached from their place. On some

specimens almost every cell is furnished with one of these

curious appendages.

Habitat. Chiefly on stones, between tide-marks
;

also on Laminaria and on shells, &c., from moderate

depths.

Localities. Northumberland and Durham,
'^ on the

* This is the M. cymh(Bformis, mihi, an Arctic and North-American form.

Vide a paper bv the author in the Annals & Mag. N. H. for Jan. 1>!77,

p. 110.
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underside of stones, between tide-marks, frequent; more

rarely in shallow water ^^

(Alder) : Shetland, on stones,

between tide-marks (A. M. N.) : Birterbuy Bay (G. S. B.) :

Isle of Man, between tide-marks ; Salcombe, Devon ;

Cornwall (T. H.) : St. Andrews, abundant between tide-

marks (Dr. Mlntosh).

Geographical Distribution. France, south-west

(Fischer).

From M. lineata the present species is readily distin-

guished by its elongate closely-set cells, its numerous stout

spines, and its remarkable avicularium. In the latter we

have a very interesting transition-form, standing between

the highly specialized movable appendage which we meet

with in the genus Bugula, and the ordinary avicularium

of the Membraniporida. A short and very slender pedicle

supports the avicularian cell, which widens gradually

upwards above it, so that the whole structure presents a

somewhat clavate figure. Above, it is obliquely truncate,

and terminates in a pointed beak-like apex. On this

truncate portion the acute mandible is placed, directed

upwards towards the beak. The whole appendage bears a

very close general resemblance to a cell of the common

Eucratea chelata.

The pedicle near its point of junction with thit base of

the cell is extremely slender, and composed of very delicate

material ;
and it is quite possible that the appendage may

possess a certain amount of mobility, even though not

endowed with any special motor apparatus. On this

point, however, I cannot speak with certainty, as I have

never had the opportunity of examining the species in a

living state. Alder describes the avicularia as "developed

sparingly on any part of the margin of the cell/'' but,

uecurding to my observations, they are very constant iu



MEMBRANIPOUA FLUSTROIDES. 151

position, and occur on the side of the cell (not on the

margin) in the neighbourhood of the first pair of spines

below the orifice. It is perhaps hardly necessary to add

that they bear no morphological relation whatever to the

spines.

Membranipora flustroides, Hincks.

Plate XIX. fig. 2.

Membranipora flustroides, Hincks, Ann. N. H. Sept. 1877, ser. 4, xx.

213, 214.

Zocecia large, in regular lines, set closely together, oval
;

margin with 12-14 massive, flattish, sometimes sub-

clavate, sometimes bifid spines, which bend inwards, and

almost meet across the area, with the exception of the

two uppermost, which stand erect ; an oval avicularium

on a somewhat quadrate area at the top of many of the

cells, slanting upwards, with a semicircular mandible.

Ocecia very small and inconspicuous, smooth, elevated

in front, forming a hood-like covering over the extreme

end of the cell.

Colonies forming large subcircular patches with a some-

what lobate edge.

Range of Variation. Very limited. The cells are occa-

sionally smaller than usual; and there are very slight

diff'erences in the number of spines. At times two avicu-

laria occur side by side
;
and rarely one is met with ab-

normally large. When developed above an oviccll, the

avicularium is commonly placed transversely. With the

exception of such slight differences, there is a remarkable

constancy of character in this well marked and very in-

teresting form.

Habitat. Stones, shells, &c,, from moderate depths
and from deep water.
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Localities. Antrim (Hyndman) : off Donaghadee, 32
fathoms (Mr. W. Swanston) ; Guernsey ;

off the Deadman,
Cornwall, 60 fathoms

; South Devon (T. H.) : Birterbuy

Bay (A. M. N.).

The massive, often subclavate, spines and the avicula-

rium, which is of the Flustrine type, distinguish this fine

species from the other Membranipora. The avicularium

is always placed, as amongst the Flustra, immediately
above the zooecium, an a distinct area, which is in a

line with the cells. We have a similar form in M. corni-

gera. Through the present species and such a form as

Flustra denticulata, Busk, a very close relationship is

established between the families of the Flustridce and

Memhramjjorida.

Membkanipora discreta, Hincks.

Plate XIX. figs. 8, 9.

Membkanipora discreta, Hiiicls, Devon & Cornw. Cat., Ann. N, H. ser. 3,
ix. 200, pi. xii. fig. 1 (page 40, sep.).

Zocecia ovate, separate, varying in size, and irregularly
disposed ; the margin cut into about twenty lobes, sup-
porting as many delicate, sharply pointed spines, which
bend slightly inwards. Omcia very small, globose,
frosted.

In the only two specimens I have seen, the colonies con-
sist of very minute and inconspicuous groups of cells.

Habitat. Shells from moderately deep water.

Localities. South Devon; Guernsey (T. H.).

I do not identify the present species with Smitt's M,

lineata, forma discreta, which, so far as I can judge from
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his description and figure^ seems to be a distinct form.

He represents a large, much elongated avicularium in the

spaces between the cells
;
but M. discreta is destitute of

avicularia. In other respects the two appear to differ.

In the present species the cells are very irregularly

grouped, and vary considerably in size, and the colony has

a somewhat confused and disjointed appearance. The

entire margin is divided into distinct lobes, ranged closely

together, which may be traced down the exterior wall of

the cell; and each of them bears a spine. They number

about twenty or upwards. The spines, with the exception

of one or two near the top, are very delicate and bend

inwards. The ooecium is small and rounded, and mi-

nutely granular.

From M. lineata this species is distinguished by the

characters just enumerated, to which the former, I be-

lieve, makes no appi'oach in any stage of its develop-

ment.

Membranipora curvirostris, Hincks,

riate XX. figs. 5, 6.

Membranipora curvirostris, Hinds, Devon & Coruw. Cat., Ann. N. H.
ser. 3, ix. 29, pi. vii. fig. 4 (p. 39, sep.).

Zooecia elongate-oval, margin granular and somewhat

thickened, the inner edge minutely serrulate ; a short

stout spine on eacb side near the top, which projects in

front of the ovicell, and at the bottom a single sub-

conical spine j
no calcareous lamina; large suberect

avicularia distributed amongst the cells on distinct

areas, with curved and pointed mandible, directed up-
wards. Ooecia prominent, subglobose, rather shallow,

strongly frosted.

Colonies forming a delicate pearly-white lacework.
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Range of Variation. There are slight differences in the

shape of the cell (the prevailing form being a very regular

oval) j
and the spine at the bottom is sometimes wanting.

Habitat. Stones from deep water.

Locality. Ten or twelve miles south of Polperro, in

40 fathoms (T. H.).

The avicularium is the striking feature of this species.

It is of very large size, suberect, and furnished with a

triangular mandible, which is much cui'ved towards the

tip. A very interesting peculiarity is the distinctness of

the area on which it is placed. It resembles very closely

that of the ordinary cells, being only slightly smaller and

having a similar granulated margin. The avicularium

rises out of the lower part of this inclosed cell-like area,

which it fills, the space above it being unoccupied and

destitute of membranous covering. The relation between

the appendage and the ordinary zooccium is very clearly

indicated in this species.

I have a closely allied form from Singapore, which is

principally distinguished by the character of the a^dcu-

larium.

Membranipora unicornis, Fleming.

Plate XX. fig. 4.

Flustra unicornis, Flcm. Br. An. 536.

Membkanipora membuanacea, Johnst. 13. Z. etl. 2, 328 (part.) ?

?Lepralia squama, Dalycll, Eem. An. Scotl. ii. 70, pi. xxv. figs, 14, 15*.

Mejibranipora unicornis, Alder, North. Cat., Trans. Tynes. F, 0. iii. 14G,

pi. viii. fig. 6.

Membranipora lineata, 5, forma unicornis, j8/3, staclium longius adultuui,

Smift, CEfvers. K. Vet.-Ak. FGrli. 1867, 365 and 399, pi. xx.

fig. 30.

* Tliis and the preceding are very doubtful identifications.
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Zooecia large, oval, quincimcial, the margin granulated;

two spines on each side, near the top of the cell, the

lower pair showing in front of the ovicell. Ooecia sub-

cylindrical, smooth, with a strong rib just above the

margin, and bearing on their summit a large conical

avicularium. In the absence of the ovicell the avicu-

larium occupies the space at the bottom of the cell,

placed somewhat obliquely, and with the mandible

directed downwards.

Colonies forming a rather coarse network, spreading in

subcircular patches.

Range of Variation. There are occasionally two avicu-

laria at the base of the cell, which are placed one towards

each side. The zooecia are very uniform in size and

shape.

Habitat. On shells, stones, Ascidians, &c., from shal-

low to deep water
; occasionally between tide-marks.

Localities. Northumberland and Durham, old shells,

&c., frequent (Alder) : Balta Sound, between tide-marks

(C. W. P.) : St. Andrews, deep water (Dr. Mlntosh) :

Dogger Bank (T. H.).

Geographical Distribution. Bohuslan, at greatdepths;

north of Spitzbergen, 6-50 fathoms (Smitt) : Greenland

{'
Valorous '

dredgings) : Nova Zembla, 10-60 fms. (Nor-

denskiold) .

Range in Time. Scotch Glacial deposits (Geikie).

The avicularium in this species is large and massive,

and very decidedly suberect. The zooecia are of much

stouter build than in the following. The points of diffe-

rence between the two species are given in detail under

M. Dumerilii.
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Membranipora Dumerilii, Audouin.

Plate XX. fig. 3.

Flustra Dumerilii, Aud. Expl. Savigny figypte, Polypes, pi. x. fig. 12.

Membranipora membranacea (part.), Johnst. B. Z. ed. 2, 328, pi. Ivi. fig. 7.

Membranipora Flemingii, Btisk, B.M. Cat. pi. cir. fig. 2.

Membranipora Pouilletii, Alder, North. Cat., Trans. Tynes. F. C. iii. 146,

pi. viii. fig.
5

; Quart. Journ. Micr. Sc. v. 248 : Busk, Crag
Pol.32, pi, iii. figs. 4&6.

Membranipora Dumerilii, Norman, Rep. Brit. Assoc, for 1866, 305 : 3I'In-

tosh, Mar. Invert, of St. Andrews, 45.

Membranipora lineata, 5, forma unicornis, a. a, stadium juvenile, Smitt,

(Efvers. K. Vet.-Ak. Forh. 1867, 365 & 397, pi. xx.
fig. 29.

Zooecia small, ovate, broad below, very regularly quincun-

cial; margin granulated, with a thin edge; spines four

(rarely six), placed two on each side, near the top of the

cell, the lower pair showing below the ovicell, one of them
sometimes enormously developed. Ooecia large, globose,
or elongated, strongly frosted

;
a small pointed avicu-

larium on each side above, or on one side only ; man-
dible directed upwards and slightly outwards. In the

absence of the ovicell, an avicularium usually at the

base of the cell, placed transversely, with the mandible

directed downwards.

Colonies forming a neat, pearly lacework.

Range of Variation. There are slight diversities in the

shape of the cell ;
but in its prevalent and characteristic

state it is contracted at the top and broad below. The
ovicell is often much produced ; but it also assumes a more
rounded form.

Habitat. Chiefly on shells, stones, &c., from shallow to

deep water
; occasionally on Laminaria.

Localities. Shetland, occasionally on Cellepora cervi-

cornis and shells; Hebrides (A. M. N.) : St. Andrews,
on bivalves from deep water (Dr. M'Intosh) : Northum-
berland and Durham, on shells and zoophytes, especially on
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Flustra foliacea (Alder) : Arran
; Dogger Bank

;
Isle of

Man
; South Devon, abundant on shells, &c. ; Ilfracombe,

on Laminaria ; Cornwall, off the Deadman, in 60 fathoms,

on stone (T. H.) : Hastings (Miss Jelly) : Antrim (Hynd-

man) : &c.

Geographical Distribution. Scandinavian Seas

(Smitt) : ? Mediterranean (Savigny) : France, south-west

(Fischer).

Range in Time. Coralline Crag, on shell (S. Wood).

This species is distinguished from the last by several

well-marked characters, though the two forms are nearly

related. The cells are much smaller than those of M.

unicornis, and not so regularly oval. There is, indeed,

some amount of variation in form
;
but the cell in M.

Dumerilii is usually narroAved towards the top and ex-

pands below ;
while that of the kindred species is of a

pretty uniform elongate-oval shape. The chief difference

lies in the ovicell, which is globose, or (very often) consi-

derably elongated, and strongly granulated ;
that of M.

unicornis, on the other hand, is smooth, with a rib across

the front of it, just above the margin, and a prominent

avicularium on the summit,
"
giving the whole," as Alder

has remarked,
" the appearance of a Phrygian bonnet."

The general aspect ofthe two species is very different. The

lacework of M. unicornis is much coarser than that of its

ally, and wants its remarkably delicate and pearly texture.

The enormous development of one of the spines in

front of the ovicell, which is so common in the present

species, I have never noticed in M. unicornis.

Smitt remarks that the form which he refers to M. Du-

merilii differs from that which Alder figures [I.e. pi. viii.

fig. 5) in having the mandible of the avicularium di-

rected towards the centre of the colony. His figure, how-
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everj is taken from a specimen without ovicells ; and in

such cases the avicularium is almost universally so placed.

Alder's, on the contrary, represents a fertile group ;
and

whenever the ovicell is present, the direction of the avicu-

larium is always reversed and it points upwards. This

remark applies equally to other species.

Membranipora solidula, Alder and Hincks.

Plate XX. figs. 7, 8.

Membranipora solidula, Hincks, Proc. Dublin Univ. Zool. & Botan. Assoc.

ii. pt. 1 (1860), 75.

Zooecia oval, with a crenulate margin, the membranous

covering opaque and of a dull waxy appearance, lying

very much on a level with the margin, so that the

zoarium presents a very flat surface ; four spines at the

upper end of the cell immediately above the semicircu-

lar orifice ; frequently one or two prominent smooth

nodules below the base of the cell. Ocecia globose,

subimmersed, shallow, smooth, with a strong thickened

ridge across the upper part. Avicularia none.

Uange of Variation. Slight differences in the shape

of the cells, which are occasionally somewhat narrowed

towards the top and expand below.

Habitat. On shells, stones, &c., from moderate depths

to deep water.

Localities. Off the coast of Antrim (Hyndman) :

Guernsey (T. H.) : Hastings (Miss Jelly).

Some of the peculiarities of this species were pointed

out to me by the late Mr. Alder
;
and I have therefore

associated his name with it as well as my own.

The cells arc small and regular in form, with a prettily
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beaded margin. The flatness and dull opaque look of

the surface of the zoarium are very characteristic. The

nodules are sometimes a conspicuous feature.

Membranipora auritAj Hincks.

Plate XXI. figs. 5, 6.

Membranipora aurita, Hincks, Ann. N. H. ser. 4, xx. 213 (Sept. 1877).

Zooecia ovate, somewhat expanded below, disposed with

great regularity in quincunx ; area with a membra-
nous covering ; no calcareous lamina ; margin plain,

in young cells armed with four spines, of which one

is usually present in the adult, placed about halfway
down the side; immediately above each cell, or the

ovicell when present, two raised avicularia, one on each

side, with a pointed mandible usually directed upwards
and slightly outwards. Ocecia subglobose, partially

immersed, with a strong rib on the front, rising to a

point above and inclosing a triangular space.

Colonies forming large subcircular patches, resembling
the most regular lacework.

Habitat. On stones and shells.

Localities. Cornwall and Devon (T. H.) : Antrim

(Hyndman) : Northumberland (Alder).

From M. Flemingii this species is distinguished by the

more regularly ovate form of its cell, the entire absence

of a calcareous lamina, the triangular figure on the front

of the ovicell, and the perfectly regular quincuncial

arrangement of the cells. The latter character is a very

marked one
;
and in well developed specimens the species

may be at once recognized by it.

Of the four spines which occur on young marginal cells
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one only is usually permanent, but occasionally a second

survives. When the ovicell is absent there is some

amount of irregularity in the number and position of the

avicularia ; sometimes the mandibles are turned down-

wards_, as is frequently the case amongst the Membrani-

porce under such circumstances ; sometimes only a single

avicularium is developed, which is placed crossways, or

in the centre, with its mandible pointing straight down-

wards. This very distinct form has probably been con-

founded with M. Flemingii, which, as I have pointed out

elsewhere, has had a character for inconstancy which it

by no means deserves.

Membranifora imbellis, Hincks.

Plate XX. figs. 1, 2.

Membranifora imbellis, Hincks, Quart. Journ. Micr. Sc. viii. (1860), 275,

pi. XXX. fig. 1 ; Devon & Cornw. Oat., Ann. N. H. ser. 3,

ix. 28 (38 sep.) : Norman, Shetland Polyzoa, Rep. Brit. Ass.

1868, 305.

Zooecia large, pyriform, contracted above and much ex-

panded below
; covering of the area wholly mem-

branous ; margin crenate or coarsely granulated,

thickened, especially at the bottom of the cell, where

it is usually somewhat produced and pointed. Ocecia

very prominent, frosted, with a depressed somewhat

quadrate area in front. No spines or avicularia.

B/ANGE OF Variation. There is very great constancy in

the leading characters. The cells differ to some extent in

shape and size, and occasionally assume a subtriangular

form.

Habitat. On shells, stones, &c., from deep water.

Localities. Coast of Antrim (Hyndman) : Scotland,
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west coast
; Brixhara^ from the trawl-boats

;
off the

Deadman, 60 fathoms (T. H.) : The Minch ; Shetland,

rare, 40-50 fathoms, 5-7 miles east of Balta (A. M. N.).

This species, which seems to be essentially a deep-water

form, is distinguished from M. Flemingii by the much

larger size of its cells, and the total absence of a cal-

careous lamina and of all spines and avicularian appen-

dages. Mr. Busk regards it as
'^ an unarmed variety

^^ of

the last named
;
but it is not the mere absence of the cha-

racteristic armature of M. Flemingii that differentiates

the present form. The calcareous lamina, covering in the

lower portion of the area, which is so important a character

of the normal M. Flemingii, is universally wanting in

M. imbellis. In the latter the area is wholly roofed in

by a membranous covering as in M. lineata and M. La-

croixii. At the same time it should be remarked that

the spines and avicularia (which constitute its armature)

are most characteristic features of M. Flemingii. The

former may be wanting at times in old and worn spe-

cimens
; but there is generally a hole or stump to show

where they have been. The avicularia, I believe, are

always developed in greater or less number on the

form with calcareous lamina, to which I restrict the

name Flemingii ;
but in M. imbellis not a trace of

such appendages is to be met with in any stage of

growth. Mr. Busk, I venture to think, has credited the

former species with a larger amount of variability than

really belongs to it. Certain it is that, of the figures

which he refers to it in his admirable '

Catalogue,' one or

two at least of those which diverge most widely from the

normal type {e.g. plate civ. figs. 2 and 4, and probably 3)

are representations of totally distinct species.

Apart from the important differences to which I have

M
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just referred, the scale and general character of the

zooecia are very dissimilar in the two forms,

I am not acquainted with any other species with which

the present can be confounded. M. irregularis, D'Orb.,

with which Busk compares it, exhibits a totally different

type of cell.

b. With a calcareous lamina.

Membranipora Flemingii, Busk.

Plate XXI. figs. 1-3.

Fli'stra membranacea, Mailer, Zool. Dan. iii. 63, pi. cxvii. figs. 1, 2.

Me.mbranipora membranacea (part.), Johnst. Br. Zooph. ed. 2, 328 {not

pi. Ivi. fig. 7).

Flustra tuberculata, Johnst. B. Z. ed. 1, 289.

Amphiblestrum membranaceum, Gray, B.M. Rad. 110.

Membranipora Flemingii, Bitsk, B.M. Cat. ii. 58, pi. Ixxxiv. figs. .3, 4, 5

{not pi. civ.
figs. 2, 3, 4): Alder, Hincks, Heller, &c.

Membranipora Flemingii, forma trifolium (part.), Smitt, 1. c, Krit. Fort,

iii. 367 and 405, pi. xx. figs. 37 & 40.

Zooecia ovate, more or less produced below; area con-

tracted above, much expanded and elevated below, filled

in for about a third of its length by a calcareous granular
lamina

; aperture trifoliate
; margin much raised, crena-

ted
;

oral spines six (in young cells usually eight)
—two,

very tall and slender, placed at the top, and two, much

stouter, on each side below them, the foremost of those

on one side often enormously developed, and forming a

long, flattened, scimitar-like appendage, which is articu-

lated to a short tubular process on the margin. Avicu-

laria one on each side below the area, raised, with acute

mandible directed upwards and outwards when the ovi-

cell is present, but usually downwards when it is absent j

sometimes a single central avicularium, placed traus-
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versely. Ocecia globose, commonly with a raised line

or rib forming an arch across the front of it, and

inclosing a minutely granulated area.

Primary cell small, circular, with a membranous cover-

ing, and eight or nine erect spines round the margin.

Range of Variation. I believe, as I have said else-

where, that this species has been credited with a much

larger amount of variability than it really exhibits. Many
of the forms referred to it which diverge most widely from

the normal type are in fact distinct species. Its most

remarkable variations are due to age, and the consequent

loss of characteristic structures.

Habitat. On shells, stones, Algse (more rarely), &c.,

from between tide-marks to deep water.

Localities. Very common and widely distributed.

Geographical Distribution. East Greenland (Kirch-

enpauer, N. Germ. Pol. Exped.) : Gullmaren (Smitt) :

Adriatic, on mussels, Algse, and corals (Heller) : Roscoff,

common on Escharafoliacea (Joliet).

Range in Time. Scotch Glacial deposits (Geikie) :

Palaeolithic ; clays of Western Scotland, &c. (A. Bell) .

In fully developed specimens, in Avhich the cells are

crowded together, their real shape is scarcely apparent.

The area seems to occupy the whole of the front
; but, in

fact, the cell is produced to a greater or less extent below

it
;
and it is on this produced portion that the a\icularia

are situated (Plate XXL fig. 2) . The zooecia are con-

tracted above, swell out in the middle, and then narrow

off towards the lower extremity. The area follows the

shape of the upper portion of the cell, and is narrow at

the top and very broad below. It is also much elevated

towards the bottom, so that the margin surrounding this

portion of it stands out very prominently. The spines

M 2
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are usually a very conspicuous feature. Of the four at

the top, which are found in young marginal cells, one or

two seem to be deciduous and soon disappear. Six usually

remain, of which the two uppermost are tall and slight

and sharply pointed, and the rest tubular and compara-

tively stout. One of them is separated from its companions

by differences in size and structure, which show them-

selves at its first appearance. It consists of a short,

tubular base, open at the top, to which a long spinous

process is articulated, which often attains a truly gigantic

size. It also takes on very commonly a peculiar form,

being broad and flattened, and bearing no slight resem-

blance to the blade of a scimitar. This, however, is not

universally the case, since, though always of remarkable

size, it seems sometimes to retain the cylindrical shape.

When fully developed, this sword-like appendage, bending

across the cell as if to guard the entrance, has a very

peculiar effect.

Two of the spines, or sometimes four, are visible in

front of the ovicell.

There can seldom be much difficulty in recognizing this

species. The characters of the area are amply sufficient

for identification, apart from the less stable and perma-
nent portions of the structure.

When furnished with its full armature, M. Flem'mgii is

eminently picturesque and characteristic.

MeMBRANIPORA CORNIGERA, Busk.

Plate XXI. fig. 4, and Plate XXII. fig. 3.

Membhanipora CORNIGERA, Biisk, Eep. Brit. Assoc. 1859, Trans. Sect. 45 ;

Quart. Journ. Micr. So. viii. (1860), 124, pi. xxv. fig. 2.

Membhanipora Flemingii, 1, forma cornigera, Smitt, CEfvers. K. Vet.-Akad.

Forb. 1867, 367 and 403, pi. xxiv. fig. 1.
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Zooecia pyriform, or somewhat lozenge-shaped; lamina

minutely granular^ filling in more than half the area
;

margin not beaded^ armed with six spines, of which two

are placed at the top of the cell and the rest on the

sides, the lowest pair forked. Large oblong avicularia,

with a rounded mandible, distributed amongst the cells.

Ooecia rounded, finely granular.

Habitat. On stones, coral, &c., from deep water.

Locality. Shetland (Barlee) :

" a very interesting and

very rare species ;" 100 fathoms. Outer Haaf (A. M. N.) .

Geographical Distribution. On Ocul'ma from 200-

300 fathoms, off the coast of Norw^ay (Baron Uggla) .

This species is readily distinguished by the two forked

spines bending inwards over the lower part of the aper-

ture, and by the character of its avicularia, which are of

the Flustrine type, and have a semicircular mandible,

a form which occurs on only one other British species,

M. flustroides. They are numerous, and are distributed

amongst the cells, and on the same plane Avith them,

instead of being developed upon them as secondary for-

mations.

In old and worn specimens, from which all the mem-
branous portions have been removed, a curious appearance

is presented by the upper part of the aperture, which is

marked off by a calcareous rib, and divided into two

compartments (Plate XXII. fig. 3). This peculiarity is

usually concealed by the oral valve; but when visible, it

changes materially the aspect of the species.
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Membranipora Rosselii, Audouin.

Plate XXII. fig. 4.

Flustra Rosselii, Aud. Expl. 240: Savigny, Egypte, pi. x. fig. 11.

Membranipok.4. Eosselii, Busk, B.M. Cat. ii. 59, pi. c. fig.
2 : Hincks,

Devon Cat. 38 {se^.): Heller, Bryoz. Ad. Meer. 20: "iManzoni,

I.e., Contr. 4, 11, pi. iii. fig. 15.

Zooscia oval, or elongate, v/ide and arched above, con-

tracted below, and either truncate or pointed at the

lower extremity, very regularly quincuncial ;
a minutely

granulated lamina filling in more than half the area ;

aperture longer than broad, arched above, widest below,

and contracted towards the top, lower margin straight

or slightly curved inwards
; margin of the cell much

raised, especially above the aperture, finely beaded.

Ooecia flattened in front. Avicularia none.

Colonies forming very flat, closely appressed, neat-looking

brownish crusts, often of large size.

Range of Variation. There are considerable differences

in the shape of the zooecium, which is sometimes pretty

regularly oval ; but more commonly it exhibits a rudely

lozenge-shaped figure, elongate, and rather narrow in

proportion to its length, arched above, where it is widest,

contracting from about the middle downwards, and termi-

nating below in a truncate or pointed extremity. The

margin is generally more elevated above the aperture

than elsewhere, and sometimes forms a very thick and

prominent wall at this point. The aperture usually occu-

pies decidedly less than half the area, but in some cases

a rather larger proportion.

Habitat. On shells (chiefly) and stones, from shallow

to deep water.

Localities. Orkney (Busk) : Shetland, on stones,

Outer Haaf, 80-140 fathoms (A. M. N.) : Isle of Man,
ofl' Maughold Head; Torbay, forming large patches on
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shell; Guernsey (T. H.) : Antrim (Hyndman) : Peter-

head and Wick (C. W. P.) .

Geographical Distribution. Algiers (J. Y. J.) : Bay
of Gibraltar (M'Andrew and Landsborough) : Adriatic, on

Tellina depressa (Heller).

Membranipora trifoliuMj S. Wood.

Plate XXII. figs. 5, 6.

Flustra trifolivm, Searlcs Wood, Ann. IS^. H. ser. 1, xiii. 20.

Membranipora tripolium, Busk, Crag Pol. 32, pi. iii. figs. 1, 2, 3, and 9

(part).

Membranipora .solida, Packard, Labrador Anim. (1860), 8, fig. 2.

Membranipora sacculata, Norman, Ann. N. H. ser. 3, xiii. (1864), 88

(8 Sep.), pi. xi. fig. 3.

Membranipora Flemingii, forma trifolium, Smitt, CEfv. K. Veten.sk.-

Akad. Forh. 1867, no. 5
; Krit. Forteckn. pt. iii. 367 and

405, pi. XX. fig. 42.

Zocecia lozenge-shaped, or ovate, or elongate, arched and

wide above and narrowed downwards
;
the lower part

of the area covered in by a thin, minutely granular
lamina

5 aperture ample, trifoliate; margin elevated,

crenated. Avicularia sparingly developed, raised,

placed between the cells ;
mandible acute, directed up-

wards or downwards. Ocecia semielliptical, smooth,

but having on the front a triangular space, bordered

by a raised line, which is minutely granular.

Colonies of a pale olivaceous-green colour.

Var. a {quadrata) . Margin of the cells very prominent
and strongly crenated, rarely two spines at the top, one

on each side. Occasionally a prominent avicularium

on the lamina, near the bottom of the cell, placed

obliquely ;
mandible pointing dowmvards and outwards.

Ooecia globose, bordered in front by a raised line,

inclosing a somewhat quadrangular space, which is

minutely granulated.

Colonies forming subcircular, reddish-brown crusts.
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Range of Variation. There are very considerable dif-

ferences in the form and proportions of the cells, cor-

responding generally with those which I have already

described in M. Rosselii. The lozenge-shape predominates ;

but the elongate form, wide and arched above, and nar-

rowing off from an angle on each side about the middle

of the cell, is far from uncommon.

The variety a differs from the typical form as described

by Norman chiefly in the character of the ovicell. The

aviculariura, too, is situated on the lamina instead of be-

tween the cells
;
and the margin is more strongly developed

and coarsely beaded.

Habitat. Incrusting shells and stones in shallow and

deep water.

Localities. Shetland, common, 40-170 fathoms (A.

M. N.) : Wick, var. a (C. ^^' . P.).

Geographical Distribution. South Labrador (Pack-

ard) : St. Lawrence (Dawson) : Bahusia, common, 10-100

fathoms (Smitt) : Sj)itzbergen, Rode-Bay, 40 fathoms

(Goes) : Greenland, Holsteinborg Harbour, 7-35 fathoms

(' Valorous' dredgings) : Bergen (A. M. N.).

Range in Time. Coralline Crag, very abundant on

Terebratula grancUs and other shells (S. W.) : Red Crag

(A. Bell).

The present species is closely allied to M. Rosselii. In

the absence of the ovicells and of the avicularia, which

are very sparingly developed, there may be some difficulty

in distinguishing the two. In the latter the surface of

the zoarium is flatter, and neater in appearance than in

M. trifolium, the zooecia are smaller and narrower, the

aperture generally occupies a smaller proportion of the

area, the margin is more elevated round the top of the cell,

the lamina is thicker and more depressed. In M. tri-
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folium the lamina is tumid, thin, and glistening ;
the cells

are commonly rhomboidal or lozenge-shaped, but, as

I have mentioned, there are many variations, and there

seems to me to be less difference in this respect between

the two forms than Mr. Norman supposes. There is

usually no trace whatever of spines ;
but on a small colony

from Wick, two are present at the top of the cell, placed

one at each side.

There can, I think, be no doubt as to the identity of M.

sacculata, Norman, with the Crag species M. trifolium. In

the figures of the latter in Busk^s Monograph, the same

differences in the position of the avicularia are represented

as we find in the recent form (compare figs. 1 and 3 on

plate iii.).

Membranipora MINAX, Busk.

Plate XXII. figs. 2, 2 a, 2 6, 2 c.

Membranipora minax {rhyncota in the description of the phite), Busk,

Zooph., Quart. Journ. Micr. Sc. viii. (1860), 125, ph xxv.

figs. \, 1 a,\b (not M. rhyncota, Crag Polyzoa).

Membranipora Flemingii, forma minax, Smiif, CEfv. Kongl. Vet.-Akad.

Forhandl. 1867, no. 5, 367 and 409, pi. xx. fig. 43.

Zooecia pyriform, narrowed below
;
area occupying about

half the front of the cell, oval, inclosed by a much

raised, wall-like margin with a thin edge, two long

spines on each side near the top ;
lamina smooth ;

aperture obscurely trifoliate, occupying about two
thirds of the area

;
a large, raised, central avicular'mm

placed transversely on the margin at the bottom of the

area, or immediately below it, with a long and slen-

der mandible, tapering to a very fine point. Ooecia

small, subimmersed, globular, minutely granular.

Primary cell 7a^«-like, with eleven or twelve, or some-

times with only five or six erect spines round the

margin of the circular or elliptical area [Smitt).
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Habitat. On stones and shells in deep water.

Locality. Shetland (Barlee) : ibid.^ in 40-1 70 fathoms,

common
;

" the most abundant species in deep water, it

encircles the dead shells of Dentalium and Ditrupa with

its polyzoary" (A. M. N.).

Geographical Distribution. Finmark (Loven) : East

Greenland (North Germ. Polar Exped.) : Bergen (A. M.N.) .

In the original account of this species the name rhyn-

cota found its way through some oversight into the

description of the figures. Of course, the name in the

text would naturally have precedence ;
and Mr. Busk has

since given the other to a very different species, in his

'

Monograph of the Crag Polyzoa.'

Smitt seems to have confounded two very distinct forms

under his M. Flemingii forma minax. The one repre-

sented in his plate xx. fig. 44, with the remarkable avicu-

larium recalling that of BnguJa Mnrrayuna, can hardly

be referred to BusVs species.

Membranipora nodulosa, Hincks.

Plate XX. fig. 9.

Membranipora nodulosa, Hincks, Ann. N. H. ser. 4, xx. 213 (Sept. Is77).

Zocecia small, oval, sepai'ate; margin continuous, slightly

raised, granular, unarmed
; more than half the area

covered in by a minutely granular calcareous lamina
;

aperture occupying rather more than a third of the area,
arched and somewhat contracted above, lower margin
almost straight ;

at the base of each cell a very large, pro-
minent, smooth nodule, usually subtriangular in shape,
Ocecia very small and shallow, rounded, smooth.

Colonies forming small and very inconspicuous crusts.
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Range of Variatiox. Only two or three specimens have

been examined ; and they exhibit very little variation,

except in the size of the nodules, which constitute so

striking a feature of the species.

Habitat. Shells from about 30 fathoms and from

deeper water.

Localities. Off the coast of Antrim (Hyndman) : Soutli

Devon, off Brixham (T. H.).

This sjDecies is at once distinguished from M. Rosselii,

perhaps its nearest ally, by the much smaller size and

oval form of the cell, the continuous and. very slightly

granular margin, and the large and conspicuous inter-

cellular bosses or nodules.

Genus MEGAPORA, Hincks.

Der. From fiiyas, large, and tto/oos, au opening.

Lepralia (part.). Busk.

Megapora, Hincks, Ann. N. H. 1877.

Generic Character.—Zoarium incrustmg. Zocecia

loith a depressed area in front, surrounded by a raised

margin, and partially closed in by a calcareous lamina ;

aperture trifoliate, the loiver portion filled in by a horny

plate, on which the opercular valve ivorks.

This genus is instituted, for the remarkable form de-

scribed by Busk as Lepralia ringens. It exhibits many

points of resemblance to some of the Membraniporce (e. g.

M. Flemingii) ,
and should certainly, I think, be included

in the present family.

It holds its separate place and name by virtue of the

peculiar structure of the aperture.
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Megapora ringens. Busk.

Plate XXII. fig. 1.

Lepralia ringens, Busk, Quart. Journ. Micr. Sc. iv. (1856), Zoophytol. 308,

pi. ix. figs. 3-5: Norman, Shetland Pol., Rep. Brit. Assoc.

1868, 307.

Megapora ringens, Hinc/cs, Ann. N. H. ser. 4, vol. xx. 529.

Zocecia ovate, with an inclosed area, which occupies the

upper portion of the front surface; surface minutely

pitted ;
orifice trifoliate, arched above, much contracted

below the middle, and expanded at the bottom into a

transverse fissure-like compartment, which is filled

in by a fixed horny plate, distinct from the movable

oral valve ; marginal spines 4-6 ; on the front or side

of the cell a tall corneous vibraculoid spine. Ooecia

small, globose, smooth, with a raised central rib passing

from the front margin backwards.

Colonies growing in small inconspicuous patches of irre-

gular shape.

Habitat. On stones from deep water.

Localities. Shetland (Barlee) : ibid., 80-170 fathoms

(A. M. N.).

Geographical Distribution. Bergen (A.M.N.).

Family IX.—Microporidae.

MrCROPORiD.E, Smitt, Floridan Bryozoa.
Membraniporid^ (part.), Busk.

Zo(ecia with the front wall irhoUy calcareovs ; margins

elevated.

This family is distinguished by the total disappearance of
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the membranous area on the front of the cell, a character

in which it agrees with the forms grouped under the old

genus Lepralia ; while, on the other hand, the elevated

margin of the zooecium indicates its affinity with the

Meinbi'anipora.

Genus MICROPORA, Gray.

Der. From niKpbs, small, and nopos, an opening.

Flustra (part.), Johnston.

DrscopoRA (part.), Lamarck.

MiCROPORA, Gray, B.M. Rad. 115: Smitt.

Membranipora (part.), Busk, &c.

Lepralia, sp., Norman : Reuss.

Reptescharellina (part.), D'Orbignj.

Generic Character.—Zoarium incrusting. Zooecia

with prominent raised margins; front depressed, wholly

calcareous; orifice semicircular or suborbicular, inclosed

by a calcareous border.

In this genus the zooecia agree with those of Membra-

nipora in the possession of a raised margin and depressed

front; but there is no trace left of the membranous

covering, while the orifice, which is placed at the very top

of the cell, is bounded above and at the sides by the margin

of the wall, and below bv a calcareous rib or border.

Avicularia are present in some species, and wanting in

others.

Besides the three species described in this work, a con-

siderable number of Membranipora, both fossil and recent^

must be referred to this group.

Several Miocene forms have been recorded; and the

generic type is as old as the Chalk at least.
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MiCROPORA CORIACEAj EspCf.

Plate XXIII. figs. 5-7.

Plustra coriacea, Esper, Pflanz. Flustr. pi. vii. fig. 2.

DiscopoRA CORIACEA, LamJc. An. s. Vert. ed. 2, ii. 251.

MiCROPOKA CORIACEA, Gray, B.M. Had. 115: Smitt, Flor. Bryoz. pt. ii. 13,

pi. iii. fig. 74.

Membranipora CORIACEA, BusJc, B.M. Cat. ii. 57, pi. Ixxiii. figs. 4, 5.

Zocecia broadly elliptical or rhomboidal
; margin slightly

roughened, terminating above on each side in a smooth

claviform knob ; area minutely granular and punctate,

frequently with a foramen on each side a little below

the mouth; orifice broader than long, arched above,

lower margin straight, pouting. Occasionally an avicu-

larium immediately above the orifice, placed somewhat

obliquely, mandible directed upwards. Ooecia large,

subimmersed, minutely granular, with a projection or

rib in front.

Range of Variation. The foramina in the front wall are

frequently wanting ;
but in some colonies they are present

on almost every cell, and give a very marked character to

the specimen. Occasionally the tuberosities, which form

so striking a feature of the species, attain an enormous

growth. The avicularia seem to be rarely developed.

There is always a projection or callosity on the front of

the ovicell ;
but it varies considerably in character, being

in some cases a massive umbo, in others forming a smooth,

thickened area, arched, or rising to a blunt point above,

and with a rib-like border, and in others, again, assuming

the shape which is represented in Plate XXIII. fig. 7.

Habitat. On shells, stones, &c., from tide-marks to very

deep water.

Localities, Shetland, under stones between tide-marks
;
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the Minch (A. M, N.) : Antrim ;
off Sana Island (Hynd-

man) : Cornwall, deep water; Guernsey (T. H.) : Hastings

(Miss Jelly) : Caithness; Aberdeenshire (C. W. P.).

Geographical Distribution. Florida_, 36-135 fathoms

(Ponrtales).

MiCROPORA COMPLANATA^ Norman.

Plate XXIII. figs. 8, 9.

Lepralia COMPLANATA, Norma ti
,
Aun. N. H. January 1864, 84, pi. x.

fig. 4.

Mbmbranipora Smittii, Manzoni, Bryoz. foss. Ital. Contr. 4, 11, pi. iii.

fig. 16 (Sitzb. K. Akad. d. Wissensch. Bd. Ixi. 1. Abth.

Marz-Heft, 1870).

Zoaecia lozenge-shaped^ flattened, quincnncially arranged ;

marginal lines smooth
;

surface thickly covered with

rather large punctures ; mouth semicircular_, well arched

above, slightly contracted on each side below, the upper

margin usually thickened and produced into a point,

unarmed, lower lip nearly straight, pouting. Ooecia

depressed, in the form of a quarter-moon, smooth.

Colony forming a white, glossy crust.

Habitat. On shells and stone.

Locality. Unknown. Mr. Norman^s specimens were

found without label amongst Mr. Barlee^s extensive collec-

tion. They occurred on shelly and ''in the little hollows

of a rounded and much water-worn piece of coarse-grained

granite.^'

Range in Time. Italian Pliocene deposits (Manzoni).

Membranipora Smittii of Manzoni is clearly identical

with the present species. But in the fossil there is always
a small callosity on each side near the lower corners of the

mouth, which is rarely developed in the recent form ; it
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does occur_, however, occasionally, though never such a

striking feature as it is represented in Manzoni^s figure.

The mouth has an obscurely trifoliate appearance, which

is due to a slight marginal projection on each side, almost

immediately above the lower lip. This constitutes an

important difference between the present species and

M. coriacea. Another is found in the thickened border,

more or less pointed above, surrounding the upper margin

of the orifice. The area is also much more thickly punct-

ured than in M. coriacea ; and the punctures are of larger

size.

Genus STEGANOPORELLA, Smitt.

Der. Dim. of Stegaiwpora ((rreyavos, covered, and Tropos, an opening),

a genus of Polyzoa.

Membranipora (part.), auctt.

Reptescharellina (part.), D'Orbigny,

Steginoporella, Smitt, Flor. Bryoz.

Generic Character.—Zoarium incrusting or {occasion-

ally) rising into foliaceous expansions *. Zocecia with the

external characters of Micropora, but having an inner

chamber occupying the whole of the cavity below, and above

narrowed into a tubular passage, which either communicates

directly ivith the orifice or opens into a second chamber im-

mediately beneath it.

The species in which the characters of this group are

most strikingly exhibited is the Membranipora magnilabris,

Busk. In some respects, however, it is peculiar; and we

have a better average representative of the genus in our

British species.

*
According to Smitt, iS'. magnilabris, Busk, sometimes assumes this con-

dition (Flor. Bryoz. pt. ii. pi. iv. fig. 100).
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In external appearance the cell of Steganoporella re-

sembles A^ery closely that of Micropora ; but in many cases

the large foramina in the front wall allow the neck-like

termination of the lower chamber to be seen^ and so reveal

the structural difference between them.

At a short distance from the upper extremity of the

zocecium a diaphragm shuts off the lower portion of the

cavity, and forms a chamber in which the polypide is

lodged. From the centre of this diaphragm a tubular

prolongation passes upwards to the opening of the cell

(in S. Smittii), and is there closed by the opercular

valve. In S. magnilahris this tubular passage (through

which the polypide issues from its dwelling) opens into a

large chamber occupying the upper portion of the cell,

and probably ooecial in character, which is closed in by an

operculum of unusual size and structure.

The peculiarities of the last-named species connect

themselves with the remarkable modi-

fication of the ovicell, which has no

existence in other members of the

group. In S. Smittii, for instance, the

ooecium is of the ordinary kind
; the

upper chamber is wanting, and the

tubular passage from the lower cham-

ber extends to the orifice of the cell

(woodcut, fig. 7) .

Fig. 7.

The name selected for this generic

Sections of the zooeeium.

group is intended to connect it with the Steganopora of

D'Orbigny, but there seems to be no real analogy of

structure between the two.
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Steganoporella Smittii.

Plate XXIV. figs. 5, 6.

Me.mbraniporaAndegavensis, Busk, Crag Pol. 35, pi. li.
figs. 5 &9 (probably

not Eschara Andcgavensis of Micbelin).

Zooecia large, elongate, subquadrangular, sliglitly arched

above ; margins granular, the front wall punctate, rising

somewhat abruptly towards the orifice, an oval foramen

in a recess on each side a little below the mouth
;

ori-

fice suborbicular, contracted below by a small projection

on each side, with the lower lip slightly curved out-

wards
;
the upper margin thickened, the lower thin.

Avicularia distributed amongst the zocEcia, placed on an

area nearly as large as the cell, which is arched above and

pointed below; mandible of a dark horn-colour, occu-

pying nearly two thirds of the area, flat, contracted

towards the point of attachment, expanded and rounded

above, strengthened by a narrow central plate. Ocecia

ample, rounded, very broad (much broader than high),

flattened at the top, smooth, carinate in front, with a

large arched opening closed by a horny movable lid.

Colony forming a thin whitish crust.

Habitat. On the tubs of an Annelid from deep water.

Locality. Off the Cornish coast, incrusting a Serpitla

(C. W. P.).

Range in Time. Coralline Crag, on shell (SearlesWood).

Yov this fine addition to our fauna we are indebted to

Mr. Peach, who has obtained it on two occasions from the

Cornish coast.

There can be no doubt as to the identity of the British

specimen which I have examined with the Crag fossil
;

but I can hardly agree with Mr. Busk in referring the
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latter to Miclieliu's Eschara Andegavensis. His figure

exhibits none of the peculiarities of the present species,

and is more probably, I think, a representation of the

common INIccliterranean form (also found in Tertiary de-

posits), which has been described under various names,
but was first characterized by Moll as E. impressa.

The zocEcia are subquadrate, the opposite walls being
almost parallel. The front wall is somewhat depressed

below, but rises rather abruptly towards the inferior

margin of the orifice. On each side of its elevated por-

tion, which marks the course of the tubular entrance to

the inner chamber, are placed the foramina. They are

sometimes met with overspread with a delicate membrane,
and are not unfrequently obliterated by age and the pro-

gress of calcification. They open into the space lying

between the outer walls and the tubular neck of the

chamber.

On the Cornish specimen the very curious avicularia

are present in great numbers, and, from their size and

the dark colour of the mandible, are very conspicuous ob-

jects. The area on which they are placed is large, almost

equalling in size that of the cells. It narrows off to a

point below
;
and about the middle the aperture is con-

tracted by a projection of the margin on each side, which

bends over it, forming with the arched top of the area a

kind of frame round the mandible. The latter is flat, and

is traversed for about two thirds of its length by a narrow

band or rib, which is formed of stronger material than the

rest. In Mr. Busk^s type specimen from the Crag the

avicularia are also numerous ;
and in two cases the man-

dible has been preserved, showing very cleai'ly the charac-

teristic structure which I have just described.

The ovicell is of unusual size, and exhibits a curious

peculiarity in the horny lid which closes the large arched

n2
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aperture. This lid falls like a trap-door, and when down

covers a considerable portion of the front of the cell. In

the ovicelligerous cells the orifice is larger than in the

ordinary zooecia, and of different form. There is a close

resemblance between the ooecia of the present species and

those of S. Rozieri, Audouin.

Genus SETOSELLA, Hincks.

Der. A clira. formed from seiom, bristly.

Membranipora (part.), Busk.

CuPULARiA (part.), Smitt, Floridan Bryoz. ii. 14.

Setosella, Hincks, Ann. & Mag. N. H. Sept. 1877.

Generic Character.—Zoarium incrusting. Zo(ecia

witli raised margins; front depressed and wholly calcareous ;

aperture semicircular. Vibracular cells alternating with

the zoacia throughout the colony. Vibraculum slender

and setiform.

In this genus each of the zooecia has a vibracular cell

immediately above it; the vibraculum is of the more

highly specialized type, and exhibits no trace of the fixed

beak-like structure which is found in connexion with the

more rudimentary transitional forms. The zooecia agree

in general character with those of Micropora.

There is also a resemblance between Setosella and Cupu-

laria, Busk, in the mode in which the vibracular cells are

distributed over the colony ;
and Smitt wovild unite the two

forms in one generic group. As I cannot subscribe to his

fundamental principle, that the plan on which the cells are

associated in the zoarium is of no account as a generic



SETOSELLA VULNERATA. 181

character, I am unable to assent to this view. The remark-

able structure of the zoarium in Cupularia, and its free

condition when adult, are points of much systematic value ;

and to these must he added the great development of the

vibracula, and their (probable) assumption of a locomotive

function"^.

SeTOSELLA VULNERATA, Busk.

Plate XXI. fig. 7.

MembraniporA VULNERATA, Busk, Quart. Journ. Micr. Sc. viii. (1860), 124,

pi. XXV. fig. 3: Norman, Shetl. Dredging Rep., Brit. Assoc.

Rep. 1867, 305.

Setosella VULNERATA, Hinclcs, Ann. & Mag. N. H. for Dec. 1877.

Zocecia somewhat pyriform or oval ; margin slightly raised,

smooth, unarmed ;
orifice small, arched above, the lower

lip a little curved outwards ; lamina minutely granular,

rising rather abruptly towards the mouth, usually with

a narrow, slit-like fissure, slightly curved, on each side,

a little below the orifice. Long and slender vibracula

distributed over the colony on distinct intercellular

areas, one immediately above each cell. Ocecia?

Colonies forming very small, white, subcircular patches.

Range of Variation. There are sometimes considerable

differences in the size of the cells within the limits of the

same colony. The shape varies from suboval to pyriform ;

the cells are generally much narrowed towards the orifice,

and expand to a moderate degree beloAV. The lateral

fissures in the lamina are occasionally wanting.

* Mr. Busk informs me {in /iff.) that bis conjecture respecting the loco-

motive i'uuctiou of the vibracula amongst the family of Seleiiariada (to

which Cuptdaria belongs) has been confirmed by actual observation.
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Habitat. Very small stones in deep water. Mr. Nor-

man says :
—'' This very distinct little species has a very

peculiar habit ; it is never found on any but the smallest

stones. I do not remember to have ever seen it on a

pebble larger than the little-finger nail
;
more generally

it selects those that are not more than a fourth of that

size."

Locality. Shetland (Barlee) : ibid.^ in 80-110 fathoms

(A. M. N.).

Geographical Distribution. Bergen (A. M. N.).

In this species the vibracula seem to be always present^

alternating regularly with the zooecia throughout the

colony. They reveal very clearly their homological nature,

as modifications of the ordinary cell. The vibracular cell

is in many respects a copy in miniature of the zooecium,

presenting the raised margin, the lamina, and the equiva-

lent of the orifice, the setiform appendage taking the place

of the oral valve.

Family X.^—CribriliuidaB.

EsCHARiD.t; (piirt.), Johnston.

Membranipouid^ (part.), Busk.

EsCHARiPORiD.E (part.), Smitt.

EscnARELiiiD^ (part.), D'Orbigny.

ZoARiUM aclnate, forming an indefinite crust, or erect.

Zocecia having the front wall more or less fissured, or

traversed by radiating fuiroivs.

The CribrilinidcB form a section of the large and miscel-

laneous assemblage of forms included in the genus
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Lepralia of Jolinstou. That the latter is a very hetero-

geneous group, and cannot be maintained in its integrity,

will probably be admitted by most. There will be less

agreement as to the principles on wliich it should be sub-

divided, and the constitution of the new genera that are

to replace it. Our knowledge of the Polyzoa is not yet

sufficient to admit of a strictly natural classification, and

our arrangement of them must still be, to a large extent,

more or less artificial
; and to some it may appear hardly

desirable to interfere with the existing order of things for

the sake of a change which, after all, may be merely provi-

sional. But it must be borne in mind that, as a matter of

convenience, and to facilitate the work of the student, it

is essential that the unwieldy collection of forms bearing
the name Lepralia should be broken up into groups of

some kind or other ; and it seems better to aim at a natural

subdivision, even though the attempt should be only par-

tially successful, than to perpetuate the purely arbitrary
method hitherto in use.

Of the numerous species ranked under the genus Lepra-

lia, many have little in common but general habit
; and

to mass them together indiscriminately can only be ac-

counted a very rude and provisional kind of classifi-

cation.

I am very sensible of the difficulties—some of them, I

fear, insurmountable for the present
—which are attendant

upon the work of reorganization in this department, even

after the valuable labours of Prof. Smitt*. My aim
has been to form groups which shall represent the more

important variations in the architecture and structural

composition of the zooecium. The other principal zooidal

* See his paper entitled "
Bryozoa mai-ina in regionibiis arcticis et

borealibiis virentia recensuit F. A. Smitt," CEfv. Kongl. Vctenskaps-Aka-
demien's Foi'handlingar, 1867, no. 6, p. 443.
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element in the Polyzoau colony
—the polypide

—does not

exhibit any differences amongst the Lepralice that can

be employed as diagnostic characters in the construc-

tion of genera. The avicularian appendages constitute

in the present section a very unstable and variable

element, and are of very secondary value for syste-

matic purposes. In the plan of the gemmation and the

colonial habit there is on the whole much uniformity;

but the important and difficult question arises, whether

forms of kindred zocecial character, but exhibiting an

erect mode of groAvth, should be combined in one genus

with those which are crustaceous. This and other syste-

matic points are discussed in the section of the Introduc-

tion devoted to the subject of Classification.

The present family is a very natural and well-defined

group.

Genus CRIBRILINA, Grmj.

Der. From crilrum, a sieTe.

Cellepora (part), Fabrieius.

EscuARA (part.), Moll.

Lepralia (part.), Johnston : Busk.

Cribrilina, Gray, B.M. Eacl. 147 : Smitt, Floridan Bryoz. pt. ii.

Beptescharella, D'Orbigny, Pal. Fran9. Terr. Cret.

Esciiakipoba, Smitt, CEfv. Kongl. Vet.-Ak. Forhandl. 1867, Bihang.

Generic Charactek.—Zoarium incrusting. Zocecia

contiguous, liamng the front more or less occiqned by trans-

verse or radiating punctured furroivs ; orijice. semicircu-

lar or suhorhicular.

The peculiar condition of the front of the zooecium,

which distinguishes this genus, has a special significance.

It is not a mere variety of superficial sculpture, but
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depends on the primary composition of the cell-wall^ and

indicates the course of its development. The ridges radi-

ating towards the centre represent the rib-like processes

given off from the margin of the young cell^ as in the

genus Membraniporella, which ultimately meet and form

a protective covering. These ridges are united laterally

by outgrowths of stony matter occurring at intervals ;

and the spaces between the connecting links are repre-

sented by the interstitial punctures of the adult organism.

So that the genus is founded not on any trivial peculia-

ritiesj but on the essential structure of the cell itself.

Cribrilina marks a transitional stage in advance of that

represented by Membraniporella.

A considerable number of fossil species are known,
some of which reach back to the Cretaceous deposits.

Cribrilina radiata^ Moll.

Plate XXV. figs. 1-9.

EsciiARA KADiATA, MoU, Scerincle, 63, pi. iv. fig. 17.

Lepralia innominata, Couch, Corn. Faun. iii. 114, pi. xxii. fig. 4 (worth-

less) : Johnston, Br. Z. ed. 2, 319, pi. Iv. fig. 12 : Busk,
B.M, Cat. ii. 79, pi. ksxvi. figs. 2, 3: id. Crag Pol. 40,

pi. iv. fig. 2: Hincks, Devon and Corn. Cat., Ann. N. H.
ser. 3, ix. 203 (p. 43 sep.) : Manzoni, Siippl. Bryoz. Medit.

prima Contr. 4, pi. i. fig. 5 (Sitzb. k. Akad. d. Wissensch.

Ed. Ixiii. 1. Abth. Feb. -Heft, 1871) ; Bryoz. Pliocen. Ital.

prima Contr. 8, pi. ii. fig. 13 (Crag form).

? Flustra Pouilletii, Aicdouin, Savigny, Egypte, pi. ix. fig. 12.

? Lepralia multieadiata, Ecuss, Oberburg, 31, pi. x. fig. 5; Palaoutol.

Studien, ii. 43.

Lepralia scripta, Beuss, Sitzungsb. k. Akad. d. Wissensch. Bd. 1. 28, pi. xv.

fig. 3 ; Bryoz. d. deutsch. Septarienth. 1866, 58
; (Cellepora),

Polyp, d. Wiener Beckens, 82, pi. ix.
fig. 28 : Mansonl,

Suppl. &c. 5, pi. i. fig. 6.

Lepralia pretiosa, Ecuss, Bryoz. d. deutsch. Septarienth, 59, pi. viii.

fig. 4.

Lepralia calomorpha, Ecuss, L c. 62, pi. xi. fig. 10.
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Lepralia raricostata, Beuss, Foss. Bryoz. osterreich-ungarisch. Miocans,

26, pi. i. fig. 8.

? Lepralia Endlicheri, Beuss, I.e. 31, pi. i. fig. 9.

Eeptescharella PYGM.EA, D' Orb. Pal. Fi-an^. Terr. Cret. t. 468, pi. 716.

figs. 7, 8.

? Eeptescharella radiata, If Orb. op. cit. v. 468, pi. 716. figs. 4-6.

CuiBRiLiNA RADL4.TA, Smltt, Floridan Bryoz. pt. ii. 22, pi. v. figs. 107, 108.

Cribrilina innominata, Smitt, I. c. 22, pi. v. figs. 109, 110.

Lepralia annulata, Hdler, Bryoz. Adriat. M. 33 : Manzoni, Suppl. Faun.

Bryoz. Medit. prima Contv. 4, pi. i. fig. 4.

? Lepralia cribrillina, Manz. Brioz. di Castrocaro, 27, pi. iii. fig. 40.

Zocecia oval, sometimes subglobose, distinct;, quincuucially

arranged, with six to nine ridges on each side, radiating
from a central line, the furrows between them occupied

by a row of minute punctures, often a more or less pro-
minent keel doAvn the centre, terminating in an umbo

above; orifice semicircular, the lower margin straight, on

each side of it a very delicate setiform appendage, often

Avanting; immediately below it a projecting triangular

area, bounded by raised walls and inclosing a subtri-

angular pore (form i.), or an umbo and a few large punc-
tures only (form ii.) ; marginal spines 5-6. Avicularia

elongate, with pointed mandible, scattered amongst the

zocBcia. OoBcia globose, with a keel down the front.

Colonies forming large irregular crusts, sometimes white

or silvery.

Var. a. Cells very small, radiating ridges five, two on each

side and one at the bottom, very prominent, the two

uppermost forming a wall across the face of the cell ;

median pore present ;
two slender vibraculoid seta.

Ooeciuni with many nodulous projections on the front.

Var. /3. Cells very minute, distinct, oval, with deep
sutures between them, of a delicate pearly whiteness ;

the front flattish, traversed by ten radiating ridges,

which are surrounded by a narrow border of smooth

cell-wall
; ridges not prominent, interstitial punctures

distinct ; no central pore or umbo
; immediately below

the mouth a number of punctures of various shapes and

sizes. (Plate XXV. fig. 4.)
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Var. y [tenuirostris) . With the avicularium developed on a

distinct cell ; mandible short, broad at the base, much
attenuated above.

Range of Variation. After careful consideration I have

united the Eschara radiata, Moll^ and the Lepralia inno-

minata, Johnston, as one species. The chief difference

between them is that one of them has the large pore

below the orifice, and the other wants it
;
but this is far

from being a constant distinction between these two forms,

and cannot be used in this case as a specific criterion.

It must be remembered that specimens which exhibit

most strikingly the differences between the radiata and

innominata types are connected at all points by very

numerous intermediate and transitional forms, in which

the elements of the two are variously mingled and com-

bined. In a specimen before me, presenting the general

characteristics of radiata, the triangular area below the ori-

fice is present, but not perforated. The Lepralia pretiosa,

Reuss, which is referable to the same type, is furnished

with the median pore. In Lepralia raricostata, Reuss,

a very well-marked example of the innominata type, the

pore is wanting. In the Lepralia Endliclieri, Reuss,

which I am inclined to refer to the same series, the pore

is present on some cells and absent on others. The

form from Madeira, which Busk figures (Quart. Journ.

Micr. Sc. vi. pp. 128 & 263, pi. xx. fig. 4) as L. radiata,

and which undoubtedly exhibits many of the characteris-

tics of MolFs species, has the median pore well developed !

The L. innominata of Manzoni from the Mediterranean

seems to be somewhat intermediate between the two

varieties ;
it wants the median pore. In other respects the

two forms pass insensibly one into the other. The differ-

ences, too, which lie chieflv in texture, the more or less
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pronounced condition of certain parts (e. c).
tlie radiating

ribsj the central line, the umbo) ,
are of slight importance,

while the leading features are common to both and con-

stant*.

C radiata, as now defined, exhibits a wide range of

variation in what may be called its secondary characters.

The cells are sometimes much rounded and widened below,

sometimes regularly ovoid
; frequently they are produced

below into a point; they also vary much in size. The

inclosed triangular space below the mouth is more or less

marked; at times it is altogether absent; but there is

always a smooth space between the inferior margin and

the ribs. The median pore is sometimes wanting ; when

absent there are usually two or three large punctures just

below the mouth. In certain fossil varieties there is a blunt

tubercle on each side of the central pore.

The zoarium also varies much in its general appearance.

In some cases {radiata form) it is of extremely delicate

texture, silvery and shining ;
in others [innominata form) it

is of much coarser make, and of a brownish colour. The

area traversed by the radiating furrows is larger or smaller,

ovate or subcircular, at times surrounded by a very

considerable tract of smooth cell-wall. The umbo, below

the orifice, is in some cases largely developed, in others

abortive. The same is the case with the central keel. In

some forms it all but disappears, and the furrows seem

almost to pass continuously from side to side. The ridges

or ribs are often very inconspicuous, while in other cases

they are strongly defined, radiating from a distinct keel,

and standing out prominently round the edge of the area.

* " I have some doubts wlietlier these two (i. innominata, Johnst., and

L. radiata, Moll.) may not, sti-ange as it may seem, pi'ove to be varieties of

each othei", in which case Moll's uamc will, of course, have precedence."
—

Busk, Zoophylology, Quart. Jouru. Micr. Sc. viii.
ji.

28o.
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They rise up occasionally into erect spinous processes. The

interstitial pores are either very distinct [radiata form),

or almost obliterated (innominata form). The small

vibraculoid appendages are often wanting. In the avicu-

larium there is a considerable amount of variability. In

some cases it is much more elongate than in others, and

much more elevated. In a specimen from the Red Sea (?)

it is of unusual length, rather blunt at the extremity, and

almost pedunculate. In British examples it is usually

shorter and broader. A more remarkable modification

occurs in a specimen of the radiata type from Madeira,

in which the avicularium is developed on the upper part of

a distinct cell, of much smaller size than the ordinary

zooecia^ but still well marked
;
the beak is very short, pro-

jecting slightly beyond the top of the cell ; the mandible

is broad at the base, but becomes suddenly attenuated, and

tapers off to the extremity.

This form may be regarded as less completely differen-

tiated than that which is commonly met with, in which

the avicularian cell is all but aborted, and little is to be

seen but the beak and mandible. These differences are

clearly of no specific value ; but they are interesting as

showing us what an unstable element of structure the

avicularium is.

It may be mentioned here, that in this species there

are a number of large oval foramina round the base of the

cells, which are very conspicuous in those that are placed

on the edge of the colony.

Habitat. At low-water mark, and on stones, shells, zoo-

phytes, &c. from moderate depths to deep water (175

fathoms) .

Localities. Abundant on the south and south-west

coasts of England, ranging to the Isle of Man, west coast

of Scotland, Hebrides (the Minch), and Shetland, where.
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however, it is scarce
;
almost absent on the north-eastern

coasts. Birterbuy Bay, Connemara (G. S. Brady) : Has-

tings (Miss Jelly) : Cornwall, 60 fathoms {radiata and

innominata forms) ; Guernsey (T. H.) : Shetland, scarce,

down to 170 fathoms (A. M. N.) : Wick, rare (C. W. P.) :

&c. Var. a. Antrim, deep water (Hyndman) .

Geographical Distribution. Mediterranean (Moll,

Manzoni) : Naples, from 6 fathoms to considerable depths

(A. W. Waters) : Madeira (Busk) : ibid. (var. tenuirostris)

(T. H.) : Adriatic, pretty common (Heller) : Gulf of Flo-

rida, 29-175 fathoms (Pourtales) : on the Falmouth-Lisbon

cable, between N. lat. 47° 58' and 47° 35' and in W. long.

7° 6', from 89-205 fathoms (Sir James Anderson) : Roscoff

(Joliet) : France, S. W. (Fischer).

Range in Time. French Cretaceous deposits (D'Or-

bigny) : Austro-Hungarian Miocene, abundant; Ober-

oligocan and Mitteloligocan (at Sollingen), rare (Reuss) :

Coralline Crag (S. Wood) : Middle and Upper Pliocene

(Coralline and Red Crag) (A, Bell) : Italian Pliocene beds

(the Crag form) (Manzoni) : Boulder Clay, Wick (C. W.

P.) : Quaternary, Reggio (A. W. Waters) .

Cribrilina punctata, Hassall.

Plate XXVI. figs. 1-4 ;
and Plate XXIV. fig. 3.

Lepralu punctata, Hass. Ann. N. H. vii. 368, pi. ix. fig. 7, and ix. 407 :

Johnston, B. Z. ed. 2, 312, pi. Iv. fig. 1 : Busk, B.M. Cat.

ii. 79, pi. xc. figs. 5, 6, pl. xcii. fig. 4, pi. xcvi. fig. 3
; Crag

Polyz. 40, pl. iv. fig. 1
; Quart. Journ. Micr. Sc. iv. 310,

pl. xi. figs. 4, 5.

Cribrilina punctata, Gray, B.M. Bad. 117.

? Lepralia cribrosa, Boeck, Forh. Vid. Selsk. Christiania, 1861, 50.

EscHARiPORA PUNCTATA, Smitt, OSfv. K. Vet.-Ak. Forh. 1867, Bihang, Krit.

Forteckn. iv. 4 & 51, pl. xxiv. figs. 4-7.

Zocecia subcylindrical, more or less distinct, sometimes
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confluent, disposed in lines, the whole front perforated

with punctures of varying size and shape, in rows, or

sometimes irregularly distributed : orifice transversely

oblong, lower margin ranch thickened, projecting into

a prominent mucro
; marginal spines four or five, the

two foremost curved in fertile cells, meeting across the

mouth in front of the ooecium
j
an avicularium on each

side of the orifice (sometimes on one side only), with

pointed mandible, directed obliquely upwards. Ocecia

rounded, smooth, and vitreous, sometimes with a strong

rib in front, inclosing a triangular space, from which a

keel passes oflF to the base
; frequently a raised process

immediately behind it supporting a small avicularium ;

sometimes destitute of the rib and keel, and thickly

punctured.

Pohjpide tall and very delicate, with about 13 tentacles.

Primary cell small, with a large, terminal, orbicular

orifice, surrounded by twelve spines.

Colonies forming silvery shining patches when young,
much thickened and coarser when old, with a tendency
to a subcircular growth. A central group of diminutive

cells marks the origin of the colony.

Var. a. With a central umbo, from which ribs pass off to

each side, rising into erect processes round the front of

the cell, usually a single large pore in each furrow
;

mucro and marginal spines strongly developed ;
lateral

avicularia in a line with the lower margin of the orifice,

the mandible directed straight outwards. Ooecium covered

with spinous projections, and commonly with a raised

avicularium on the hinder part of it.

Range of Variation. This is a species of very variable

aspect. The changes in its appearance are chiefly due to

the greater or less development of various nodulous and

other processes on the surface of the cell and ovicell.

Perhaps the most remarkable form which it assumes is
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that which I have characterized as var. u
; but it appears

in a multitude of guises, and in some of them is very

unlike its proper self. The cells are usually somewhat

elongate, but occasionally short and almost orbicular.

The normal arrangement of the punctures is in transverse

rows j but the rows are often very inconspicuous, and in

many cases the pores are scattered thickly over the sur-

face. Down each side of the cell several erect nodulous

processes are not unfrequently ranged, whilst one of

larger size is placed centrally at the base. In one very

marked variety the punctures are arranged in rows ex-

tending from near the margin to an elevated median keel

or crest, and occupy an oval space on the front of the cell,

which is inclosed by a line of minute raised pores. The

lower margin of the orifice is always thickened and more

or less mucronate
;

but in some cases it becomes very

massive and bears a broad, projecting expansion in front.

At times on the inner margin there is a bifid process.

Probably the ooecium is more variable in appearance than

any other portion of the structure; it is sometimes

smooth and silvery, with a raised thickened rib across it

in front, rising in the centre into a knob. In some cases

it is covered with raised punctures and numerous nodules,

and bears a small elevated avicularium at the top ; in

others, again, it is smooth, and so much immersed as to be

hardly visible, the thick and often subtriangular rib alone

standing out prominently above the orifice. Occasionally

it is elongated and punctured.

The species, it will be seen, is liable to great diversities

in what may be called its surface-decoration. In fresh

specimens the cells are silvery and bright ;
but there is

more than the usual tendency to thickening and opacity

in the older states.
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Habitat. Between tide-marks^ ou Algie, stones, &c.,

and in moderate depths.

Localities. Very widely distributed on the British

coasts. Shetland, tide-marks
;
the Minch (A. M. N.) :

South Devon; Ilfracombe; Guernsey; Isle of Man (T. H.):

Hastings (Miss Jelly) : Birterbuy Bay (Gr. S. Brady) : &c.

Geographical Distribution. North Sea (littoral re-

gion, on Algse) to Bahusia (Smitt) : Southern Norway

(Boeck) : Kara Sea (Nordenskiold) : France, south-west

(Fischer) .

Range in Time. Coralline Crag, on shells, abundant

(S. Wood) : Middle Pliocene beds (Lower and Middle

Coralline Crag) (A. Bell).

Cribrilina ANNULATA, Fabricius.

Plate XXV. figs. 11, 12.

Oeli.epora ANNULATA, Fttbr. Faun. Groenl. 436.

Lepralia annul.\ta, Johist. B. Z. ed. 2, 312, pi. Iv. figs. 2, 3 : Bmk, B.M.

Cat. ii. 76, pi. Ixxvii. fig. 1. (Not the L. annulata, Heller,

Bryoz. d. Adriat. Meeres, 33, which is probably Crihrilina

radiata.)

? Reptescharella Heermannii, Gahb ^ Horn, Monogr. Polyz., Journ.

Acad. Nat. So. Philadelphia, v. pt. ii. 137, fig. 20.

EsCHARiPORA ANNULATA, Smitt, CEfv. K. Vct.-Ak. Forh. 1867, Bihang, Krit.

Fort. iv. 4 and 53, pi. xxiv. figs. 8-10.

Zocecia regularly ovate, very distinct, convex, produced
into a point below, semialternate, obscurely carinate

in front, with about six punctured furrows on each

side ;
orifice suborbicular, slightly compressed trans-

versely, with a thickened peristome, projecting in front

into a mucro ; marginal spines three or (occasionally)

four. Ooscia globose; very small and inconspicuous,

set far back, glabrous, punctured : two spines showing
in front of it, which are commonly united so as to form

an arch-like rib.

o
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Colonies forming small (often) circular crusts of a reddish

colour. The primary cell appears to be normal, but

inferior in size to the rest.

Range of Variation. C. annulata seems to be less varia-

ble than any other British species of its genus. The

zooecia exhibit slight diflferences of shape, being sometimes

short, ovate, and well rounded off below, and sometimes

elongate and produced into a point. The ridges and

central keel are more or less pronounced ; and the punc-

tures vary in size
; usually they are rather large and trans-

versely oval in form. There are commonly three spines,

two lateral and one in the centre of the upper margin ;

but not unfrequently the latter is replaced by two of

smaller size.

Habitat. On the fronds of Luminance and other

weeds, on the under surface of stones between tide-

marks, and on stones and shells from shallow and deep

water.

Localities. Shetland, on Laminarice and stones, shal-

low water (A. M. N.) : Wick (C. W. P.) : coast of Ayrshire ;

Arran
; Cumbraes (Landsborough) : Lamlash, abundant

on Laminaria &c
; Oban (T: H.) : St. Andrews (Dr.

Mcintosh) : off Sana Island
;
Antrim (Hyndman) : Isle

of Man, rare; Cornwall (T. H.).

Geographical Distribution. Eminently a northern

form. Greenland (Fabr.)"^: Nova Zembla, 4-50 fms. ;

Kara Sea (Nordenskiold) : Hammerfast, 40-60 fathoms

(Loven) : Spitzbergen, 3-30 fathoms (Smitt) : Bergen,

common on Laminaria (M. Sars) : Labrador (A. S.

Packard) : Grand Manan, Bay of Fundy, deep water,

incrusting shells &c. (Stimpson) : Gulf of St. Lawrence

(Dawson) .

Range in Time. Scotch Glacial deposits (Geikie).

* "Habitat in fucis et ulvis minoribus, lepadibus et lapidibus marinis

hand infrequens."- -Fabr.. Fauna Grcenlaudica.
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The mode in which the zooecium is developed in this

species is interesting as throwing light on all similar

structures, and on the affinities of the genus to which it

belongs. In its earliest stage it exhibits the simple

Membraniporidan form—the area occupying the entire

front, and being closed by a membranous covering. The

ribs, which compose the front wall in the adult, are given
off on each side as tubular processes from the edge of the

nascent cell, and, gradually lengthening, meet in the

centre and unite, the line of junction giving the subcari-

nate appearance to the zooecium. These tubular girders,

which are probably the equivalent of the marginal spines
on many of the Membranipora, are connected at intervals

by lateral outgrowths of calcareous matter
; and in this

way the porous structure of the furrows is produced.
This mode of formation may be well studied in the

thickened anterior margin of the orifice, which is com-

posed of two tubular pieces, the pointed extremities of

which in meeting often bend outwards, and give rise to a

central mucro. Sometimes they are not closely welded

together, but overlap one another, or remain partially

separate so as to give a bifid appearance to the mucro.

Occasionally they do not unite at all, but continue perma-

nently free and detached.

The cells of C. annulata are not so intimately united as

those of most other species. "Aggregatae (nee tamen

connatse)
"

Fabricius says of them. They lie side by

side, but do not blend one with the other. Fabricius

describes them as occurring in a solitary condition in

Greenland. The walls are formed of very solid substance
;

and when fresh they are smooth and lustrous.

The marginal spines are of two kinds : the lateral pair

are tall, and jointed to a short tubular process; the hinder

one is not jointed, but is a stout subconical outgrowth of

o2
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the margin itself. The rib, which arches across the front

of the ovicellj is composed of the two lateral spines.

This is a very attractive species. Fabricius, in his

enthusiasm, could say of it/'Pulcherrima et perfectissima

haec omnium visarum.^^ There are certainly few that

surpass it in beauty.

L. puncturata, S. Wood, of the Red Crag, is a nearly

allied species, having much closer affinity with C. annulata

than with C. punctata, with which Busk compares it.

Cribrilina figularis, Johnston.

Plate XXVI. figs. 5-7.

Lepralia figularis, Johnst. B. Z. ed. 2, 314, pi. Ivi. fig. 2 : Gray, B.M. Bad.

119: Busk, B.M. Cat. ii. 80, pi. Ixxiii. figs. 1-3: Hincks,

Devon & Cornw. Cat. 44 (sep.).

Escharipora figularis (forma typica auctt.), Smitt, ffifv. K. Vet. Ak.

Forh. 1867, Bihang, Krit. Fort. iv. 4. (Not Cribrilina fig^o-

laris, Smitt, Floridan Bryoz. pt. ii. 23, pl. v. figs. Ill, 112.)

Zocecia ovate, large, sometimes pointed below, the upper

portion of the front surface occupied by a raised oval

area crossed by five or six ridges, Avhich terminate at

each side of the area in prominent papilke, usually per-

forated at the apex, the furrows between the ridges

minutely punctured ;
walls of the cell beyond the area

smooth and shining ;
orifice subquadrangular, margin

straight above, slightly curved and projecting below,

unarmed. Avicularia of large size, elongate, with the

mandible enlarged and rounded at the upper extremity,
distributed over the colony amongst the zocecia. Ocecia

globose, smooth, closely united to the cell above, with a

keel down the front, terminating above in a knob, and

a pyriform fossa on each side.

Var. u [Jissa) . The furrows punctured towards the centre

of the area, and towards the edge of it traversed by a

fissure
;
area small, not lobed round the margin.

Colonies forming large, irregularly spreading crusts; the
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cells distinct to the caked eye. The youug, marginal

zooecia vitreous and glistening.

Range of VariatiOxV. A very beautiful elongate variety

occurs, in which the ridges number as many as eighteen.

In some cases they are half obliterated, and the area

presents a very flat appearance. The avicularia are often

absent. Though really a very striking feature of the

species, they have not, I believe, been noticed by any

author, with the single exception of Heller.

I have met with a curious monstrosity, in which the

area was so much reduced in size as only to occupy less

than half the length of the cell.

The var. a is from Singapore. The fissured surface of

the area gives it a very difierent appearance from the ordi-

nary form ;
but it exhibits no peculiarity that would war-

rant its erection into a species.

Habitat. Occasionally at low-water mark, and on

shells and stones from moderate depths to deep water

(60 fathoms).

Localities. Cornwall, 30-60 fathoms; Guernsey, abun-

dant (T. H.) : Hastings (Miss Jelly) : coast of Antrim,

deep water, rare (Hyndman) : Birterbuy Bay, Connemara

(G. S. Brady).

Geographical Distribution. Roscoff (Joliet) : Adria-

tic, not rare, on mussel-shells and Nullipores (Heller) .

Range in Time. Lower Coralline Crag (A. Bell). The

Escharella Arge, D'Orbigny, of the French Cretaceous

deposits, is most nearly related to the present species, so

far as the characters of the cell are concerned, but has an

erect and apparently foliaceous mode of growth. The spe-

cies described by Reuss under the name Lepralia Ungeri

seems to be a connecting form between C. figularis and

C. radiata. It is from the Austro-Hungarian Miocene

deposits. L. Haueri from the same is most closely allied

to the present species, but has a sinus on the lower margin.
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Cribrilina Gatty.e^ Busk.

Plate XXV. fig. 10.

Lepralia Gatty.e, Busk, B.M. Cat. ii. 73, pi. l.vxxiii. fig. 6 : Landsborough,

Pop. Hist. B. Z. 326, pi. xviii. fig. 71.

Lepralia Steindachneri, Heller, Bryoz. d. Adriat. Meer, 33, pi. ii. fig. 5.

Zooecia ovate^ distinct^ divided by deep sutures, produced

and pointed below, very minute, quincuncial ;
in the

centre a raised subcircular area, umbonate, with radia-

ting lines, scalloped round the margin, a circle o£ punc-
tures within the edge of the area, and another sur-

rounding the umbo ;
rest of the cell smooth and glassy,

sometimes with radiating striae
; orifice semicircular, infe-

rior margin straight, immediately under it three minute

punctures, of which the central one is the largest; a

vibraculum on each side a little below it; marginal

spines five, black or brown at the base.' Avicnlaria none.

Ooecia globose, smooth and shining, minutely punctured ;

two spines showing in front of it.

Colonies originating in a small oval or subcircular

cell, with membranous covering and about ten marginal

spines, and forming small, silvery-white patches.

Var. a. Zooecia covered with radiating ridges ;
a screen-

like elevation placed transversely a little below the

inferior margin. Ocecia ridged. The spines in this

beautiful variety are dark -coloured both at the top and

at the base.

Habitat. On Phyllophora rubens and other Algse, and on

shells, from moderately deep water.

Localities. Sidmouth (Mrs. Gatty) : Jersey, on weed

(Alder) : Guernsey, on shell dredged off Fermain Bay

(T. H.) : Hastings, normal, and var. a (Miss Jelly).

Geographical Distribution, Adriatic (Heller).

This is the smallest of its tribe
;
and its minute size and

delicate whiteness are characters that at once attract the

eye. It has a special liking for PhyJInphora rubens, the
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bright smooth fronds of which are sometimes dotted over

with its compact little pearly patches, in company with

the ubiquitous Microporella ciliata. In deeper water it

is found on shells.

There is a graphic description of this species by its

accomplished discoverer, the late Mrs. Gatty, in Dr.

Landsborough's
'

Popular History of British Zoophytes.'

Genus MEMBRANIPORELLA (part.), Smitt.

Der. Dim. of Membranipora, a genus of Polyzoa.

Berenicea (part.), Fleming.
Lepealia (part.), Johnston and Gray: Busk: &c.

Membranipora (part.), Smitt.

MEMBRANIPORELLA (part.), Smitt, Floridan Bryoz. pt. ii. 10.

Generic Character.—Zoarium incrusting, or rising

into free, foliaceous expansions,
with a single layer of cells.

ZocEciA closed in front by a number offlattened calcareous

ribs more or less consolidated.

This genus has been constituted for a group of forms

(well represented by Lepralia nitida of authors) which may
be regarded as intermediate between Membranipora and

the Lepralia of Johnston. The passage of the one type

into the other may be clearly traced in the history of the

species just named. In its earlier condition Membrani-

porella nitida closely resembles one of the spiniferous

MembraniporcB. The front is completely closed by a

membranous roof; and the ribs of the adult state are

represented by suberect spines set round the margin. As

growth proceeds the spines bend inwards and increase in

size, and gradually take on the flattened, rib-like appear-

ance. After a time the opposite rows meet in the centre

of the cell-area, and the extremities, which are often en-

larged, are soldered together, so as to form a well-marked

median line. In some instances the ribs also unite laterallv
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to a great extent^ and the front becomes almost a solid wall.

In others they continue quite separate. The pair of ribs

immediately below the aperture is often much thickened,

so as to form a distinct margin. A similar course of

development is met with in some of those forms in which

the front wall of the cell is much more thoroughly conso-

lidated. Under Cribrilina annulata I have described an

analogous mode of growth. In this case, the porous ra-

diating furrows on the surface of the cell are the equiva-

lents of the spaces between the ribs in siich forms as

M. nitida.

As representing a marked developmental stage, the

present grovij) appears well entitled to generic rank.

MembraniporeUa is strictly a transitional form; but as its

spines, in the adult condition, are so modified as to form

a front wall which rises above the margin and roofs in the

area, its place would seem to be amongst the Cribrilinidce.

It will include, besides our British species, Lepralia sce-

letos, Busk, from Madeii'a, and Flustra Aragoi, Audouin.

Mkmbraniporella nitida, Johnston.

Plate XXVII. figs. 1-8.

EscH.VROiDES NITIDA, MUnc-Ediv. in Lamk. An. s. Vert. (ed. 2), ii. 259.

Berenicea nitida, FIcm. Bi\ An. 533.

Lei'kalia nitida, Johnst. Br. Zooph. ed. 2, 319, pi. It. fig. 11 : Couch, Corn.

Faun. iii. 114, pi. xxii. fig. 3: Busfc, B.M. Cat. ii. 76,

pi. IxxTi. fig. 1 : Hincks, Dev. Cat. 43 (sep.) ;
Ann. N. H.

ser. 3, ix. 203 : Sviitt, CEfvers. Vet. Akad. Forh. 1865, 32,

pi. vi. fig. 1.

Membranipoka nitida, Smitf, Krit. Fort., (Efv. &c., 1867, no. 5, 366 and 401,

pi. XX. figs. 50, 51.

Me.mbraniporella nitida, Smiff, Flor. Bryoz. pt. ii. 10.

Zocpcia ovate, arched in front, disposed in lines, silvery

and lustrous
;
front wall composed of a variable number

of flattened ribs separated by larger or smaller inter-
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spaces^ ou each side (three to eleven or twelve, or even

more) ; mouth semicircular^ frequently a mucronate

process, immediately below it, at the top of the me-

dian line
;

oral spines 4-6 : a raised avicularium at the

base of many of the cells, or sometimes two
;
man-

dible acute, directed obliquely downwards. Ocecia

subglobose, smooth or minutely granular, often of a

pearly-white colour; an avicularhim above it on each

side, pointing upwards and outwards.

Primary zocec'nmi broad, ovate; area closed in by a mem-
brane ; four tall erect spines at the top, and ten round

the margin, slender, and bent inwards (Plate XXVII.

%. 6).

Polypides very delicate, bluish-white, with 14-16 tentacles.

Colonies forming subcircular, shining patches.

Range of Variation. The proportions of the cell and the

number of the rib-like processes composing the front wall

are liable to much variation. An elongated oval form from

Devonshire has sometimes as many as twelve or thirteen

of the latter on each side, placed closely together. This is

the maximum ; and in the same colony the number ranges

from seven to thirteen on each side. Varieties, however,

occur in which it is reduced to four or even three ; and in

these cases the ribs are much broader and more widely

separated than in the ordinary form.

In the Devonshire specimens* just referred to the cell

is unusually long, and very regidar and graceful in shape ;

the surface is also remarkably bright and silvery. In some

cases a broader and flatter type is met with ; and in others,

again, the cell is contracted above and expanded and well

rounded off below. There are also differences in the

degree in which the ribs are united and consolidated, and

in the breadth of the central band or sternum.

* Dr. Landsborough speaks of very beautiful specimens which be had
obtained from Budleigb Saherton, "the whole fabric of which had a metal-

lic appearance ;
the tiny ribs seemed made of steel.

"—
Pop. Hht. p. 319.
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The oral spines are generally four in number; but five

or six occur ; the foremost pair are often very tall and stout.

When old the zoarium loses its metallic sheen, becomes

of a dull white colour, and assumes a very skeleton-like

appearance.

Habitat. On stones, shells, sponges, Algce, Ascidians,

&c., between tide-marks and in shallow water chiefly;

more rarely in deep water.

Localities. South Devon, common, on stones, sponge,

&c., between tide-marks
; on Eschara foliacea, from

moderate depths (T. H.) : Tenby (F, Walker) : Cornwall

(C. W. P.) : Guernsey (Dr. M'Intosh) : Isle of Man

(E. Forbes) : Ayrshire (Landsb.) : the Minch; Shetland,

tide-marks and shallow water (A. M. N.) : Berwick (Dr.

Johnston) : St. Andrews, abundant between tide-marks

and in deep water (Dr. Mcintosh) : Scarborough (Bean) :

Wick and Peterhead, tide-marks and deep water (C. W. P.) :

entrance of Strangford Lough, deep water; Belfast Bay

(W. T.).

Geographical Distribution. RoscoflF, very common on

stones and on Ascidia sanguinolenta, from shallow to deep

water (Joliet) : Douarnenez, Finisterre (Fischer) : Bohus-

lan, Algse and Ascidians, in shallow water, 7-10 fathoms

(Smitt)*: New Zealand (F. W. Hutton).

Membraniporella melolontha. Busk.

Plate XXVII. figs. 9, 10.

Lepralia melolontha, Busk, B.M. Cat. ii. 78, pi. Ixxxt. fig. 3: Landsb. Pop.
Hist. B. Z. 319, pi. xviii. fig. 70.

Lepkalia nitida, Tar.,
" braached in a fiue dencli-itic manner like Alecfo dila-

fans," Johnst. Br. Zooph. ed. 2, .319.

* iVof found as jet in Finmark or Spitzbergen (Smift).
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Zocecia ovate, produced below, distant, separated by a

deep and wide groove, disposed in linear series ;
the

central portion of the fi'ont wall composed of about eight
flat ribs, closely contiguous, on each side, forming an

oval figure, which is surrounded by a border of smooth

cell-wall
; mouth semicircular, a stout tubular process

on each side, projecting like a tusk, and two slender

spines above (often wanting) ;
at the lower end of the

cell, immediately under the ribbed portion, a conical

process, inclined upwards. Avicularia none. Ocecia

unknown.

Primary cell small^ suborbicular, raised; surface smooth,
solid

;
area occupying the whole upper part of the cell,

with membranous covering ;
no spines. Two normal

cells originate from the primary zooecium ;
and as growth

proceeds the successive series widen, so as to produce a

somewhat fan-shaped figure.

Colonies spreading in dendritic fashion, with a tendency
to rise into delicate free expansions.

Range of Variation. There is very little variability in

this species as compared with the last. The number of

ribs is pretty constant (six to eight) . When young and

fresh, the cells are hyaline and glistening ; they become

dense and opaque with age.

Habitat. On shells, especially on the oyster, at the

mouths of rivers.

Localities. Estuary of the Thames (Lieut. Thomas) :

near the mouth of the Orwell, coast of Suffolk (Busk) :

East coast (Mrs. Gatty) : Roach River (Mr. Jeffi'eys)*.

* If Mrs. Gattj was right in identifying Dr. Johnston's dendritic variety

of Lepralia niticla with the present species (and it is probable that she was),

Kirkwall Bay must be added to the list of localities, on the authority of

Lieut. Thomas.
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Family XI,—MicroporellidaB.

Celleporid.e (part.), Johnston.

Membraniporid.e (part.), Busk.

PoRiNiD.E (part.), D'Orbigny.
EscHARiPOKiD.E (part.), Smitt.

ZocECiA aclnate andincrust'mg, or forming erect and foliated

or dendroid zoaria ; orifice more or less semicircular,

with the loiver margin entire ; a semilunate or circular

pore on the front wall.

The Porinidce of D'Orbigny include two types of form,

which seem to be properly referable to separate groups.

One is well represented by hepralia ciliata auctt., and

the other by Porina borealis, Busk (
= Quadricellaria gra-

cilis, Sars). I have retained D'Orbigny's name for the

latter.

Genus MICROPORELLA, Hincks.

Der. From fiiKpo?, small, and tto^os.

EscH.\RA (part.), Pallas.

Cellepora (part.), Linn. : Audouin.

Flustra (part,), Audouin.

Berenicea (part.), Fleming.
Lepralia (part ), Johnston, &c.

EscHARiNA (part.), M. Edwards: Gray.

Herentia (sp.), Gray.
Reptoporina (part.), D'Oi-bigny, Pal. Fran9. Terres Cret. v. 441.

Porina, Smitt, Kritisk Forteckn.

PoRELLiNA, Smitt {not D'Orbigny), Floridan Bryoz.

MiCROPORELLA, Hincks, Ami. N. H. for Dee. 1877, 526.

ZoARiUM incrusting. Zocecia ivith a semicircular ai^er-

ttrre, the lower margin entire, and a semihinate or circular

pore below it.

"We do not know the physiological import of the defi-
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nitely shaped opening in the front wall of the cell, which

belongs to this genus. But the character, which is con-

stant, may fairly be accounted of considerable importance,

and, taken in combination with the form of the aperture,

is a good diagnostic mark.

Milne-Edwards has suggested that the pores may be

connected with the function of respiration. In his ac-

count of Eschara gracilis, Lamk.* (a species probably

referable to the next family), he expresses his belief that

the surrounding water may find access through these

openings to the perivisceral cavity, and so promote the

oxygenization of the fluids. Whatever may be thought

of this view, it is in the highest degree probable that these

structures bear some not unimportant relation to the

vital economy, and are fairly entitled to consideration in

a natural system. In the large and very beautiful pore

of M. Malusii (woodcut, fig. 8) the aperture is guarded

by numerous delicate teeth, which are set rovmd its inner

edge ; through these the water in all probability finds its

way to the interior of the cell. In this case

the dentate opening must act as a sieve or '^'

strainer, and prevent the entrance of bodies f^^^h,
that, from their size or otherwise, might be ^^fiSSs^

a source of injury or inconvenience to the Median pore,

polypide.

D^Orbigny's Reptoporina includes the present group;

but it also embraces a somewhat miscellaneous assem-

blage of forms ; and I have therefore thought it better

(though most desirous to avoid additions to the nomen-

clature) to designate it by a new name. Lepralia bicris-

tata, Busk (Cape Horn), and L. Californica, id., belong

to this genus. The latter has an avicularium on each

* ' Recherches anatomiques, physiologiques et zoologiques sur les

Polypes
'

(1838) :

" Sur les Eschares," p. 30.
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side of the cell^ but in general cliaraoter makes a near

approach to M. ciliata.

The common but very beautiful Australian species,

Lepralia diadema, MacGillivray, is also a member of the

present genus.

a. With a semilunate pore.

MiCROPORELLA CILIATA, Pallas.

Plate XXYIII. figs. 1-8.

EscnARA CILIATA, vai\ /3, Pall. Elench. 38.

Cellepora ciliata, Linn. Syst. ed. 12, 1286.

EsCHARA VULGARIS, var. (3, Moll, Seerinde, 62, pi. iii. f. 11.

?Berenicea utriculata, Flem. Br. An. 533.

Lepralia ciliata, Johnst. Br. Zooph. ed. 2, 323, pi. hii. figs. 4, 5 : Busk,

B.M. Cat. ii. 73, pi. Ixxiv. figs. 1, 2, and pi. Ixxvii. figs. 3,

4, 5
; Crag Pol. 42, pi. vii. fig. 6.

Lepralia insignis, Hass. Ann. N. H. vii. 368, pi. ix. fig. 5.

Flustra Genisii, Aud. Expl. 239 : Savigny, Egjpte, pi. ix. fig. 5.

Escharina vulgaris (part.), Milne-Edw., Lamk. An. s. Vert. (ed. 2), 231.

Reptoporellina subvulgari.s, D'Orb. Pal. Fran9. Terr. Cret. v. 477.

Lepralia personata, BusJc, B.M. Cat. ii. 74, pi. xc. figs. 2, 3, 4.

Lepralia lunata, MacgiUivrar/ ,
Trans. Phil. List. Victoria, iv. (1860), 159,

pi. ii. fig. 6.

Cellepora crenilabris, Beuss, Foss. Polypar. Wien. Tertiarb. 88, pi. x.

fig. 22.

Cellepora pleuropora, Beuss, ibid. 86, pi. x. fig. 21.

PoRiNA ciliata, Smtfi, CEfY. K. Vet. Akad. Forh. 1867, Bihang 6 and 58.

pi. xxiv. fig. 18.

Porellina ciliata, id. Floridan Bryoz. pt. ii. 26, pi. vi. figs. 126-129.

Lepralia utriculus, Manzoni, Bryoz. Plioeen. Italian., Sitz. k. Akad. d.

Wissensch. Bd. lix. 1. Abth. Jan.-Heft, 1869, 7, pi. ii. fig. 12*.

? Lepralia glabra, Beuss (smooth var.), Foss. Bryoz. osterr.-ungariseh.

Mioc. 17, pi. iv. fig. 3.

* Manzoni's fig. 1, plate ii. (' Supplement ')
is not referable to this species,

but probably to the F. coronafa, Audouin (
= f. vrnhracula, id.), which may

be identical with Heller's L. afpendindata, and perhaps even with Busk's

L. marsupiafa, a Madeiran species. All these forms are certainly most

closely allied.
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Zooecia ovate, obscurely six-sided, convex, separated by
well-marked sutures, silvery, and more or less dis-

tinctly punctate, or white and granular, quincuncial, or

disposed in radiating lines ; orifice arched above, with

a slight rim, the lower margin straight, the upper with

from five to seven long spines ; median pore lunate, a

little below the orifice, frequently borne on a promi-
nent mucro, or sometimes almost hidden behind it

;
on

one side or the other a large avicularium, with acute

mandible, directed obliquely upwards, which is often

prolonged into a slender vibraculoid spine. Ooecia

globose, occasionally areolated round the base, minutely

punctate or granular ;
two spines visible in front of it.

Yqx. personata. Oaecium extended in front, so as to form

a wall-like inclosure round the orifice (hooded) .

The colonies originate in a small oval cell, with an aper-
ture occupying the entire front, which is covered in

by a membrane, and surrounded by numerous slender

spines.

Range of Variation. This species shows a tendency to

variability in almost all portions of its structure, except

the orifice of the cell, but may always be easily recognized

by the semicircular mouth, the median pore, and the

lateral avicularium. The texture and sculpture vary with

habitat and age. The delicate form, with sheeny frosted

surface, occurs principally on weed, between tide-marks,

or in shallow water. In deep-water specimens the cells

are usually granulous, of denser substance, and a dull

white colour. When old, they are less convex, much

thickened, and coarse in appearance.

Shape of cells : this is commonly pretty regularly ovate
;

but sometimes the figure is broad and six-sided. Arrange-
ment: usually in quincunx, rarely in radiating lines. Size:

extremely variable: specimens occur (PI. XXVIII. fig. 4) in

which they are fully a third smaller than in the ordinary
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form. Spines : variable in number, and often wanting

altogether, especially in deep-water specimens. In a re-

markable Australian form tliey are dark-coloured at the

base, as in Cribrilina Gatty(B. Median pore : sometimes

nearer to the lower margin of the orifice, sometimes more

remote
; often elevated on a mucro or knob

;
in the hooded

variety inclosed by the wall-like extension of the ooecium.

Avicularium developed indifferently on either side of the

cell, and rarely on both sides : mandible in many cases

extended into a vibraculoid process. Ooecium : simply

globose or hooded, areolated or plain; sometimes with a

prominent umbo on the front of it.

Habitat. On the red weeds (the delicate variety) , stems

of Laminaria, shells of limpet in rock-pools, stones and

dead shells &c., from between tide-marks to 300 fathoms.

Localities. Generally distributed round our coasts.

Shetland, tide-marks to 90 fms. (A. M. N.) : off the Dead-

man, Cornwall, 60 fms. (T. H.) : Beaufort Dyke, 110-145

fms. (Capt. Beechey) : Belfast Bay (W. T.) : Dublin Bay

(A. H. H.). \Qx.personata : Hastings (Miss Jelly) : Corn-

wall; Isle of Man (T. H.) : Birterbuy Bay (Norman) : &c.

Gkographical Distribution. Cosmopolitan. Spitzber-

gen, 6-30 fms. (Loven) : Greenland (Liitken) : Nova

Zembla, 15 fms. (Nordenskiold) : Bahusia, in deep water

(Smitt) : coast of Norway, 300 fms. (Sars) : coast of

Florida, 7-60 fms., hooded variety as well as the normal

form (Pourtales) : Roscoff, common, especially on Chon-

drus (Joliet) : Naples, common, down to 40 fms, (A.

W. Waters) : Adriatic (Heller) : Algiers (J. Y. J.) : East

Falkland Islands, 4-10 fms,, var. personata, Busk (Dar-

win) : Geelong ;
New Zealand, in Pectunculus (T. H.) :

Zanzibar; Aden; Arabian Sea, on weed, taken up in lat.

about 15° N., long, about 65° E. (W. Gates) : attached to

the Falmouth and Lisbon cable, between N. lat, 47° 58'
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and 47° 35', and in W. long. 7° 6', from 89-205 fms.

(Sir James Anderson) : France, S.W. (Fischer) : California

(Miss Jelly)
*

: &c.

Range in Time. English Coralline Crag, on sliell (S.

Wood) : Middle Pliocene beds (A. Bell) : Vienna basin

(Reuss) : Italian Pliocene beds (Manzoni) : Sicilian Plio-

cene, Bruccoli (A. W. Waters) : &c.

This protean species presents itself in many disguises,

but is easily recognized amidst them all. Perhaps the

characteristic features are most completely veiled in the

variety with the hooded ovicell, in which the form of the

mouth is not apparent, and the pore is sometimes concealed

behind the wall which incloses the aperture in front; but

even in this case the lateral avicularium is a good dia-

gnostic. The wall is often incomj)lete towards the centre

(in some colonies it is always so), and a subcircular

opening is left, through which the pore may be detected.

Busk^s Lepralia personata, from the Falkland Islands,

is evidently only a form of M. ciliata, the equivalent of

our hooded variety, although it has the pore outside in-

stead of within the wall -like extension of the ovicell.

The diversities in size are very striking. On the same

shell, specimens may be met with in which the cells are

on a totally different scale, ranging from extreme minute-

ness to the full normal dimensions.

In a variety, which occurs in Australia as well as in

* In the Californian specimen, which I have seen, all the structural

features are yery pronounced. The wall of the cell is much calcified and

thickly punctured ; the pore is of unusual size, and the beautiful sieve-like

structure very apparent. The ooecium is large and with a prominent umbo
in front

;
while the avicularia, which are much elevated, are developed in a

great proportion of the cells on both sides. This may be the Lepralia

Californica of Busk
;
but if so, it seems to me that this species must rank

as a variety of the present form. In one or two instances I have met with

two avicularia on a British specimen.
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our own seas, the vibraculoid mandible of the avicularium

is exceedingly slender and delicate, and the ooecium umbo-

nate. In the Australian form, the base of the oral spines

is black, a peculiarity which I have not noted in British

specimens. Another marked variety has the surface

thickly covered with well-defined granules, the avicu-

larium very large, a prominent mucro below the mouth,

concealing the median pore, and a prettily areolated

ovicell. In an Algerian specimen, which incrusts a stem,

free expansions are given off, composed of two layers of

cells placed back to back, and resembling a foliaceous

Eschai-a of authors.

The form from the English Coralline Crag and the

Italian Pliocene beds corresponds completely with the

recent deep-water variety, distinguished by the thick gra-

nular wall of the cells.

But the most interesting variation to which this sj)ecies

is liable, is that which takes place in the avicularium.

In some cases, and especially in the thick-walled granular

form, this organ exhibits the usual structure; in others,

and chiefly in the more delicate varieties, the mandible is

lengthened and attenuated, so as to take on a distinctly

vibraculoid appearance. No alteration, however, takes

place in the fixed, beak-like portion of the structure
;
and

the mandible is therefore incapable of any true vibra-

cular function. The two conditions of the avicularium are

sometimes met with in one and the same colony. We have

here an indication of the way in which the avicularium

may pass by gradual modification into the vibraculum.

The pore beneath the orifice is either den-

tate or filled in by a fine calcareous network ^^"

(a beautiful structure), which must effectually (^%
guard the entrance to the interior of the cell^

Pore (Califor-

(woodcut, fig. 9) . nian var.)-
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MicROPORELLA Malusii^ Audouiii.

Plate XXVIII. figs. 9-11
;
aud Plate XXIX. fig.

12.

Cellepora Malusii, And. Expl. i. 239 : Savigny, Egj'pte, pi. viii. fig. 8.

Cellepora Macry, W. Thompson, Ann. N. H. x. 20.

Lepralia biforis, Johnst. B. Z. ed. 2, 314, pi. Iri. fig. 2.

Herentia biforis, Gray, P.M. Rad. 123.

Eschaeina cornuta, B'Orb. Voyage dans I'Amer. merid. (1839), 13, pi. v.

figs. 13-16 : id. {Eeptoporina), Pal. Fran9. T. C. v. 443.

Reptoporina Malusii, id. Pal. Fran9. Terr. Cret. v. 443.

Eeptoporina hexagona, id. ibid. 4r44 {fide Fischer).

Lepralia Malusii, Busk, P.M. Cat. ii. 83, pi. ciii. figs. 1-^ ; Quart. Journ.

Micr. Sc. viii. 125, pi. xxiv. fig. 1
; Crag Pol. 53, pi. viii.

fig. 3 : HeUer, Bryoz. Adriat. Meer. 34 {not pi. ii. fig. 3) :

Mamoni, Suppl. Bryoz. Medit. 5, pi. ii. fig. 2 (Sitzb. k.

Akad. d. Wisseusch. Bd. Ixiii. Iste Abth. Februar-Heft,

1871) (the stellate pores absent).

Lepralia thyreopiiora, BusJc, Quart. Journ. Micr. Sc. v. 172, pi. xv. figs. 4, 5.

PoEiNA Malusii, Smitf, I.e. 5 & 56, pi. xxiv. figs. 11, 12.

Zooscia ovate or rliombic, often truncate at each extremity,

convex, well-defined, disposed in radiating lines
;
sur-

face smooth and silvery, more or less thickly covered

with stellate pores, especially round the sides and im-

mediately below the orifice, the central space usually
entire : orifice arched above, straight below, with three

or four spines on the upper margin, the lowest of which

on each side is occasionally forked : median pore lunate,

toothed, placed about halfway down the cell, often sur-

rounded in great part by a raised border. Ooecia glo-

bular, smooth, or with indistinct radiating lines, some-

times porcellaneous, areolated round the base.

Primary cell "^

oval, the aperture occupying a large propor-
tion of the front, with membranous covering and about

ten short spines round the margin (woodcut, fig. 10) ;

from this the normal zooecia radiate in all directions,

spreading in somewhat circular patches (woodcut, fig. 11).

* Round the lower part of the cell there are four elongate-oval foramina,

of which two are placed at the extremities and one on each side, a little below

the top: they correspond with the gemmae to which the zooecium gives

origin.

p2
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Var. a {tJujreoplwra). Upper half of the zooecia in front

occupied by a scutiform area, in the centre of which is

Fiff. 10. Fig. 11.

Primary cell. Centre of colony.

the lunate pore, and on either side a single row of punc-

tures, which also extends across the front of the cell im-

mediately below the mouth. {Busk.) (PI. XLV. fig. 1.)

Var. jS (vitrea). Zooecia glassy and transparent, and en-

tirely destitute of the stellate pores. In this variety
the cells are unusually small, and the two anterior

spines are forked.

Range of Variation. This is a much less variable spe-

cies than the last. The stellate pores are occasionally

wanting altogether, and the walls of the cell are smooth

and glassy. In some cases they form a single line along

the sides, and a small group above the central pore ;
in

others, again, they are more diffused, and the smooth,

central space is proportionately reduced. In old specimens

the walls are thickened, the surface is reticulated, and the

median pore surrounded by an elevated border.

Occasionally the two anterior spines are forked, a

character which is constant in some species. According

to Busk, in all South-American specimens the cells are

much larger than in the European form—a difference which

is no doubt due to climatal influences.
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Lepralia thyreophora, Busk, is a very unimportant varia-

tion upon the normal M, Malusii. The inclosed " scuti-

form area/^ which is its principal feature, is due to a very

slight change in the ordinary constitution of the cell. Tlie

raised line which bounds its anterior surface, and which

is generally so far down as to be all but invisible, in the

New-Zealand form is placed higher up on the front of

the cell, where it is distinctly seen, inclosing a smooth

area, and edged along its inner margin by a line of the

stellate pores. The size of the area, however, varies greatly;

and there is a marked tendency to a return to the normal

condition. I have noticed that in this variety the cells

are much less closely compacted together than in our

British form
;
and to this in great measure, I think, is due

the peculiarity just referred to. Apart from these points,

the New-Zealand species agrees entirely with our own.

Habitat. On weed, shells, stones, &c., from inshore to

deep water (60 fathoms) .

Localities. Widely distributed and abundant. Guern-

sey; South Devon; Cornwall, 60 fathoms; Isle of Man

(T. H.) : Sidmouth, a transparent variety on weed (Mrs.

Gatty) : Killinchy, co. Down
;

Roundstone (W. T.) :

coast of Antrim, deep water (Hyndman) : Northumber-

land, occasionally (Alder) : St. Andrews (Dr. M'Intosh) :

Wick (C. W. P.) : Ayrshire (Landsborough) : the Minch ;

Shetland, tide-marks to 50 fathoms (A. M. N.) : Birter-

buy Bay (G. S. Brady) : &c.

Geographical Distribution. Gullmaren, Bahusia,

10-20 fathoms (Smitt) : Bergen (A. M. N.) : Finmark, rare

(Loveu) : Greenland (Liitken) : Mediterranean (Manzoni) :

Adriatic (Heller) : France, south-west (Fischer) : Black

Sea (Ulianin) : South Patagonia, 48 fathoms
; Terra del

Fuego ;
Falkland Islands (Darwin) : Valparaiso, on shells

of Venus thaca, very common (D'Orbigny) : New Zealand
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(Dr, Lyall). NdiY. thyreophora:
—

Australia; New Zealand

(T. H.) : Mediterranean (A. W. Waters).

Range in Time. Coralline Crag, on Terebratula

(Bowert)ank) : Older Pliocene, Castrocaro (Manzoni) .

b. With a circular pore.

MiCROPORELLA IMPRESSA, Audouin,

Plate XXVI. figs. 9-11 ;
and Plate XXIX. figs. 10, 11.

Flustra impkessa, Aud. Expl. (182B) i. 2-10: Savigny, Egjpte, pi. x. fig. 7.

?E.sciiARA BiMUCRONATA, Moll, Escbara &c. 65, pi. iv. fig. 18 (
= var. a).

Lepralia granifera, Johnst. Bi-. Z. ed. 2, 309, pi. liv. fig. 7 : Busk, B.M.
Cat. ii. 83, pi. Ixxvii. fig. 2, pi. xcv. figs. 6, 7.

Lepralia pvriformis, Bask, Crag. Pol. 61, pi. v. fig. 3
(
= var. y).

Zooecia elongated, often lozenge-shaped, narrowed off to a

point below, quincnncial, walls vitreous and glistening,

thickly covered with raised punctures, or with a line of

them round the margin ; orifice arched above, straight

below, with a narrow rim^ unarmed; median pore

minute, circular, slightly dentate, placed a little below

the orifice, sometimes a blunt umbo immediately be-

hind it. OoRcia globose, punctured.

Polypides small, with about 15 tentacles.

Var. a {tbimucronata, Moll: var. cornida, Busk). An
erect, conical process on each side of the orifice

; some-

times an umbo on the upper part of the ooecinm in

front.

Var. yS {glabra) . Zooecia white and porcellaneous, flattish,

transversely rugose, punctures round the margin only,
in a single line

; rest of the surface smooth
;
an umbo

below the median pore. Ooecia with a very prominent
keel down the centre, terminating above in a large

\imbo, with a line of punctures round the base and a

few scattered over the surface.

Var. 7 {pi/riformis, Busk). Zocpcio destitute of the median

pore.
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Range of Variation, The cells vary slightly in form,

being sometimes rather irregularly ovate, and at others of

a very neat and definite diamond- or lozenge-shape. The

punctures are diffused over the surface, or merely ranged

in a single line round the edge of the cell. The umbo is

occasionally wanting, and at times is of great size and

fantastic form. The ooecium is either simply globose and

punctured, or keeled down the front and umbonate.

Habitat. On weed, stones, and shells, from tide-marks

to deep water (30—10 fathoms). Chiefly a littoral form.

Localities. South Devon
; Ilfracombe, under ledges

on the Capstone ;
off the Deadman, Cornwall ; Isle of Man

(T. H.) : Bamborough, tide-marks (Alder) : Holy Island

and Berwick (Johnston) : St. Andrews, near low-water

mark (Dr. M'^Intosh) : Ayrshire (Landsborough) : Shet-

land, tide-marks (Norman) : island of Stroma (C. W. P.) :

Ireland (Mrs. Gatty). Var. coi'nuta :
—Lambay Island

(W. T.) : Salcombe Bay; Guernsey, on red weed (T. H.).

Geographical Distribution. Algiers (J. Y. J.) : France,

S.W. (Fischer) : RoscoflP (Joliet) : Bergen (A. M. N.).

Var. a. Naples (Waters) .

There can be no doubt of the identity of L. granifera,

Johnston, with the Flustra impi'essa* of Audouin; and

the more familiar name must give place to the earlier.

The figure in Savigny's work represents our var. /3 (glabra)

with great fidelity.

The Crag form, Lepralia pyi'iformis, Busk, agrees

exactly with the present in every point but the absence of

the median pore ;
it ought, I think, to rank as a variety.

The diffusion of the punctures over the entire surface of

the cell is not, as j\Ir. Busk supposes, uncommon in our

M. impressa.

This is a very brilliant species
—in its young and fresh

* The EscJiara iinpvcssa of Mull is a StcganoporcUa.
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condition, the vitreous and hyaline cells literally glittering

on the red weed, which it specially loves.
"
It is so glassy

in its texture," writes Mrs. Gatty,
"
that the colour of the

red Phyllopliora can be distinguished through the cell."

The punctures, which are surrounded by a white ring,

show very prettily on the clear and glistening surface.

When the polypides are living, their delicate bells have

the appearance of a bluish mist over the hyaline and

speckled crust.

MiCROPORELLA VIOLACEA, JohnstOU.

Plate XXX. figs. 1-4.

Lepbalia VIOLACEA, JoJinst. Br. Zooph. ed. 2, 325, pi. Ivii. fig. 9: Busk,

B.M. Cat. ii. 69, pl. Ixxxvii. figs. 1, 2
; Crag Pol. 43, pi. iv.

fig.
3 : Manzoni, Bryoz. Plioc. Ital., 1st Contrib. 5, pl. i.

fig. 9 (Sitzb. k. Akad. d. Wissensch. Bd. lix. 1. Abth. Jan.-

Heft, 1869).

EsciiARELLA VIOLACEA, Gray, Brit. Bad. 125.

Lepralia plagiopora, BitsJc, Crag Pol. 44, pl. iv. fig. 5.

Lepralia diversipora, Rckss, Foram. Anthozoa u. Bryoz. d. Deutsch.

Septar. GO, pl. viii. fig. 3.

PoRiNA VIOLACEA, Smitt, Floridan Bryoz. pt. ii. 30.

PORINA PLAGIOPORA, id. ibid.

Zocecia ovate or lozenge-shaped, surface roughened, fre-

quently punctured or areolated round the border, and

sometimes surrounded by a raised line ;
a rather deep

depression in the centre, within which there is a single

circular pore ; orifice slightly arched above, elongated

transversely, the lower margin nearly straight; peri-

stome somewhat thickened and raised above; immedi-

ately below the inferior margin an avicularium, with an

acute mandible pointing upwards. Ooecia none.

Var. a. Zooecia flat below, much raised towards the orifice ;

the peristome much elevated behind the mouth, and

projecting like a pent-house ;
two pores in the central

depression. Avicularium yery long and slender; raised
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tubular pores scattered over the zoarium, generally one

or two above the orifice.

Var. y8 [plagiopora) . The central avicularium very large^

and turned obliquely to one side.

Colonies forming large^ rather thick crusts^ bright and

glossy when fresh^ spreading irregularly^ and of a dark

purplish or cream colour,

Var. a seems to be always of a light colour.

Range of Variation, The cells vary slightly in shape^

being sometimes ovate or subpyriform^ and sometimes

hexagonal or lozenge-shaped. They vary more remark-

ably in size ; and within the limits of one and the same

colony cells of the most different dimensions are found

associated (Plate XXX. fig. 4). They are frequently

punctured round the margin, and the punctures are some-

times channelled. In young cells a number of narrow

loop-like fissures or areolse extend from the margin to

the middle. These disappear with the progress of the

calcification, which materially changes the appearance,

and destroys much of the beauty of the species. In

some cases the punctures extend over a large portion

of the surface. In certain states the walls are much

thickened, and covered with large perforations, and pre-

sent a coarsely reticulate appearance. In old specimens

the cells are almost confluent, the zoarium is of a dead

white colour, flattish, of granular texture, and sometimes

thickly perforated. The avicularium is only represented

by a foramen a little below the orifice.

In the curious varietv a, the elevation of the cell towards

the oral extremity is a very marked peculiarity ;
the

avicularium is much more elongate than in the normal

form, with a very slender mandible
;
the one central pore

is replaced by a pair ;
and a new feature makes its appear-

ance in the raised tubules (? aviculiferous) which are dis-
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tributed over the zoarium. In this variety too the surface

is either smooth or minutely granulated, like shagreen.

L. plugiopora, Busk, from the Crag, should j)robably

be ranked as a variety of the present species. It differs

from it in the size and oblique direction of the avicula-

rium—points which taken by themselves are of very small

moment.

Smitt has suggested that if from any cause the avicu-

larium were more fully developed than usual, as not

unfrequently happens in other species, it might probably

take an oblique direction to obtain sufficient space.

In a beautiful specimen from the Crag (Plate XXX.

fig. 4) each cell is bounded by an incised line, within

which is a roAV of numerous small punctures, which are

occasionally channelled.

M. violacea is commonly of a dark purplish colour;

but cream-coloured specimens not unfrequently occur.

Heller remarks that the light-coloured form is pretty

common in the Adriatic, but that he had ouly observed

the dark violet variety once.

Habitat. On shells, stones, Nullipores, &c., generally

in moderate depths.

Localities. Isle of Man (E. Forbes) : Cornwall (Peach) :

Brixhani, from the trawlers ; Torbay ;
off the Deadman

;

Guernsey (T. H.) : Birterbuy Bay (G. S. Brady).

Var. a. Guernsey, abundant (T. H.) : Hastings (Miss

Jelly) .

Geographical Distribution. Roscoff, extreme low-

water mark (Joliet) : Algiers (J. Y. J.) : Adriatic, the

light-coloured variety pretty common, the dark violet once

on Nullipore (Heller) : Gibraltar Bay (Landsborough) :

Mazatlan, on Murex and Byssoarca pacifica ; Adelaide, a

much thickened variety (T. H.) : west off Tortugas, in

35 fathoms (Pourtales) : Charente-Inferieurc (Fischer).
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Var. /8 {jihigiopora). West off Tortiigas, in 60 fathoms

(Pourtales) : France, S.W. (Fisclier).

Range in Time. Italian Pliocene deposits, very abun-

dant, forming very large colonies of a dark-grey colour

(Manzoni) : Tertiary beds at Sollingen (Eenss) : Coralline

Crag (S. Wood) : Middle Pliocene
(
= Coralline Crag and

Red Crag, part) (A. Bell) .

In the oldest and most worn condition this species may
be recognized by the central depression and pore, and the

foramen which marks the position of the avicularium.

The Tertiary L. diversipora of Reuss is, I think, referable

to M. violacea, the only point in which it seems to differ

from the recent form being the shape of the central pore,

which is described as crescentic. In fossil specimens the

double pore of the var. a might probably be represented by
such a figure ;

but in any case so slight a difference could

hardly of itself be accounted distinctive.

A curious point in the history of M. violacea remains

to be noticed. Scattered over the colony, usually in

small groups, cells of abnormal size are often to be met

with, which are fui'uished with a narrow slit-like mouth,
much extended transversely, and filled in by a corneous

operculum. These gigantic cells are about twice the size

of the ordinary zooecia. They are ovate in
p- ,.,

form, and want the central depression ;
the

^v-^^ ''X

pore, however, occupies its usual position; %^ ^^^
and the avicularium is present, though re- ;* A ^^
duced in size and separated by a space from te^ , ^:

the orifice. They are probably cells modi- ||i^ ^
fied for the discharge of reproductive func- \^} ^^
tions. M. violacea is one of the species on -^

^^'^

which ovicells have not been noticed. Youug cell.
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Genus DIPORULA, Hincks.

Der. From Sh, double, and iropos, an opening.

EscHARA, part., auctt.

DiPOKULA, Hincks, Ann. N. H. Feb. 1879, 156.

Generic Character.—Zocecia with the orifice arched

and expanded above, contracted below, and slightly con-

stricted by two lateral projections [horseshoe-shaped) ,
lower

margin straight; a semilunate pore on the front ivall.

AVICULARIA.

Distinguished from Microporella by the structure of

the orifice^ which exhibits much the same type of form

as we have in the genus Lepralia ; and, so far as the

British species is concerned, by its dendroid zoarium with

cylindrical branches.

DiPORULA VERRUCOSA, Pcacll.

Plate XXXI. figs. 1, 2.

EscHARA VERRUCOSA, Feach, Joum. Roy. Inst. Cornwall, iii. (1868-70), 116;

figured in vol. iv. (1871-73), 88.

EscHARA LUNARis, Waters, 'Bryozoa from the Pliocene of Bruccoli (Sicily),'

11, fig. 9.

Zoarium of a light brownish colour, dichotomously

branched, the branches cylindrical, rather thick, of

about equal size to the extremities. Zocecia disposed in

about seven longitudinal rows, quincuiicial, ovate,

slightly convex
;
the surface smooth in the young cells,

and more or less pitted, a row of large punctures round

the margin ;
in the older jjortions of the zoarium the walls

are much thickened, rugose, and covered with wart-like

prominences, and the boundaries of the cells are oblite-

rated; orifice somewhat raised, longer than broad,
arched above, slightly constricted below the middle,
the sides inclined inward, lower margin straight ;

the
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peristome thickened, especially round the upper part,

and bearing usually five spines, of which the lowest on

each side is larger than the rest ; a minute pore a little

below the inferior margin, and on one side a raised avicu-

larium, with a produced vibraculoid mandible directed

outwards. Ooecia globose, finely punctured.

Locality. Lantivet Bay, Cornwall (C. W. P.).

Geographical Distribution. Naples,, 40 fms. (Waters).

Range in Time, Sicilian Pliocene (Waters).

Nothing is known of the size which this species attains,

or of its mode of growth ;
but the fragment obtained by

Mr. Peach shows it to be of a stout habit.

The characters of the cells can best be recognized in

those which are placed at the tips of the branches. There

they are distinct, though only moderately convex, broadly

ovate, almost smooth, and bordered by a row of rather

large foramina. The surface is also usually more or less

covered with smaller punctures or "
pit-like depressions."'

The pore is placed centrally at a very short distance below

the inferior margin. The avicularium is developed indiffe-

rently on either side
;

it occupies the inner aspect of a

large conical elevation, which rises a little below the aper-

ture. The mandible is triangular below, and runs out

above into a long spinous process, similar to that which

occurs on Micro23orella ciliata.

There is a little variation in the shape of the orifice ;

the sides are sometimes rather straighter than is usual,

and the constriction below is not quite so strongly marked.

In such cases there is less disproportion between the

breadth above and below. In the typical form the orifice

expands above, and is decidedly contracted by two lateral

projections a little above the lower margin, where the

width is only about half as great as at the top.
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A remarkable change is produced in the appearance of

the zoarium by the progress of the calcification. At a very

short distance from the top of the branches the boundaries

of the cells and many of their characteristic features are

sometimes obliterated by the enormous overgrowth of

calcareous matter; the whole surface, with the exception

of a small space below the orifice, is overlaid with a thick

crust, which rises into numerous wart-like prominences,

and is traversed by irregular grooves, and presents, even

to the naked eye, a strikingly rugose appearance. In the

older portions little but the orifice is visible of the original

cell ; even the avicularium is almost buried beneath the

stony envelope. In this condition the species well deserves

the name which Mr. Peach has given it.

Genus CHORIZOPORA.

Der. From x'^pi'i^i to separate, and iropos, a passage or opening.

Flustra (sp.), Audoiiin.

Lepralia (sp.), Johnston : Busk : &c.

MoLLiA (part.), D'Orbigny.

Generic Character.—Zocecia more or less distant,

connected by a tubidar network; the orifice semicircular,

with the inferior margin entire ; the special pore wanting.

This genus agrees with Microporella in having a

semicircular orifice with the lower lip straight and

entire, but diff'ers from it and the rest of the family

in being destitute of the special pore on the front wall.

In other respects it is peculiar. The cells are separated

from one another, but are connected at intervals by
tubular extensions of the wall (Plate XXXII. fig. 4).

In our British form the tubes sometimes pass imme-
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diately from cell to cell ;
and the zooecia have then

the appearance of being surrounded by a single line of

punctures; in other cases a number of tubercles are

interposed between the cells^ which are connected with

one another and with the neighbouring zooecia by tubular

bands ; and in this way a reticulated crust is formed,

which is often of considerable extent. The tubercles,

which are really modified cells, are sometimes merely per-

forated at the top ;
but they frequently bear avicularia :

one o£ them is always placed (in C. Brongniartii) at the

upper extremity of the zooecium, or on the summit of the

ovicell, when present.

The only species, I believe, which is referable to this

genus is the Flustra Brongniartii of Audouin. Its affi-

nities are somewhat obscure
; but the simple semi-

circular orifice allies it to the present family, while the

absence o£ the special pore and the peculiar condition of

the zoarium seem to entitle it to a separate place.

The mode in which the cells are developed in C. Brong-

niartii, though by no means unique, differs from that

which is prevalent in this section of the Polyzoa. In the

incrusting forms, massed together under the old genus

Lepralia, we usually find that the nascent cells on the

edge of the colony are sketched out to begin with
; they

are outlined in full
; the foundations of the whole structure

are first laid, and on these the walls are gradually built up.
But in C. Brongniartii (and some other forms) the cell

growls upwards from the base, each section of it is com-

pleted at once; there is no ground-plan of the whole.

Increase takes place along the free upper extremity; and

the successive increments are marked by transverse strise

on the surface.

The same mode of growth occurs in Schizoporella

hyalina.
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Chorizopora BrongniartiIj Audouin.

Plate XXXII. figs. 1-4.

Flustra Brongniartii, Audouin, Expl. i. 240: Savigny, figj'pte, Pol. pi. x.

fig. 6.

Lepralia tenuis, Hassall, Ann. N. H. ix. (1842), 412: Johnst. B. Z. ed. 2,

303, pi. liv. fig. 2.

Lepralia assimilis, Johnst. B. Z. ed. 2, 304.

Lepralia Jacotini, Gray, B.M. Ead. 117.

Lepralia Brongniartii, Busk, B.M. Cat. ii. 65, pi. Ixxxi. figs. 1-5
; Crag

Pol. 46, pl. vi. fig. 1 : Heller, Bryoz. d. Adriat. Meer. 25 :

Manzoni, Bryoz. foss. Ital. 2nd Contr. 7, pl. ii. fig. 9 (Sitzb.

k. Akad. d. Wissensch. Bd. lix. 1. Abth. April-Heft, 1869).
MoLLiA TUBERCULATA, D' Orb. Pal. Franc;. Terr. Cret. v. 388.

MoLLiA Brongniartii, id. 1. e.

? Eeptesciiarinella riiomboidalis, id, 1. c. 429.

Lepralia capitata, Beuss, Bryoz. d. osterr.-ungar. Miocans, 21, pl. iv. fig. 7.

Zocecia ovate-elongate, somewhat pyriform^ distinct,

separated by reticulated spaces or by a single row of

interstitial punctures ; surface smooth and silvery, or

transversely furrowed
; orifice semicircular, Avitli a thin,

very slightly raised peristome, frequently a prominent
mucro a little below it

;
at the top of each cell a small

avicularium with pointed mandible, directed upwards.
Ooecia prominent, smooth, subpyramidal, often with a

keel in front
;
a small avicularium on the summit.

Colonies forming large, often silvery crusts, with a lobed

margin ; frequently assuming a very definite figure.

Range of Variation. The degree in which the reticulated

crust between the cells is developed varies greatly ;
and the

general appearance of the species is affected accordingly.

In many cases the cells seem to lie close together ; but the

connecting tubes may be detected towards the margin of

the colony. Sometimes they are bordered by a single

line of punctures; sometimes a rather wide interspace

separates them, filled in by a tubular network and a

number of tubercles frequently bearing avicularia. The
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cells are usually elongate and pointed below ;
but a shorter

form occurs, which is rounded off at the base. The tex-

ture of the cell-wall is generally very delicate and trans-

lucent, and the surface smooth and shining. In one

variety, however, the cells are strongly furrowed trans-

versely; they are also frequently traversed by delicate

longitudinal strife. The mucro (which is sometimes

wanting altogether) is often placed immediately below

the inferior margin, rising above it, and projecting over

the mouth. When thus placed it is expanded at the

base, and tapers off to a sharp point above. It also

occurs lower down on the cell-wall, and is not unfre-

quently central. The keel on the front of the ovicell is

often wanting.

Habitat. On shells, stones, Fucus, &c., from shallow

to deep water.

Localities. South Devon, very abundant
; Ilfracombe,

on Laminaria; off the Deadman, 60 fathoms; Isle of

Man (T. H.) : Tenby (F. Walker) : Hastings (Miss Jelly):

Northumberland, rare; on a stone from deep water,

Cullercoats (Alder) : St. Andrews, on Laminaria-roots

thrown ashore after storms, rather plentiful (Dr.

M'Intosh) : Ayrshire (Landsborough) : off Sana Island

(Hyndman) : Shetland, 40-100 fathoms, frequent

(A. M. N.) : Dublin Bay (Hassall) : Birterbuy Bay

(G. S. Brady) : &c.

Geographical Distribution. Meditei'ranean (Busk) :

Algiers (J. Y. J.) : Adriatic, on shells, not rare (Heller) :

on the Falmouth-Lisbon cable, between N. lat. 47° 58' and

47° 35' and in W. long. 7° 6', from 89-205 fathoms (Sir

J. Anderson) : Roscoff (Joliet) : France, S.W, (Fischer).

Range in Time. Coralline Crag (Searles Wood) :

Pliocene deposits at Volterra and Castrocaro (Manzoni) :

Austro-Hungarian Miocene (Reuss).

Q
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Family XII.—Porinidse (part.), D'OrUgny.

MEMBEANiPORiDiE (part.), Busk.

EscHARiPORiD^ (part. ), Smitt.

ZoARiUM incrusting, or erect and ramified. Zocecia ivith

a raised tubular or subtubular orifice, and frequently
a special pore on the front wall.

It is difficult to determine how far division and sub-

division should be carried in classification. The present

family has many points of affinity with the preceding ;
and

it may fairly be a question whether it is better to separate

the two on the ground of their differences, or to blend

them for the sake of their agreement.

On the whole (though not without doubt) I am inclined

to keep them apart^ taking the tubular prolongation of

the cell above^ with its terminal and usually orbicular

orifice, as the chief characteristic of the present group ;

in the more typical forms we have also the special pore

on the front wall*. Amongst the Microporellidee the

mouth of the cell is either semicircular or exhibits a mo-

dification of this form_, the lower margin being always

straight or nearly so. It is never elevated on a free

tubular extension of the cell-wall. In the present family

there is a certain indefiniteness in the degree in which the

oi'al extremity of the zocecia is developed ;
but the adult

cell is always more or less lageniform.

The special pores amongst the Porinidce seem to be of

simple structure, and destitute of the protective contri-

vances which occur so commonly in those of the preceding

family.

* In the aberrant genus iMgcnipora it is wanting ;
but the zocecia are so

essentially Porinidan that it naturally finds a place in this family.
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The genus Tuhucellaria, D'Orhiguy, must rank in the

present group, with which it agrees entirely in the cha-

racter of the zooecium, though distinguished from the

other members by its articulated zoariura.

Genus PORINA, D'Orbigny.

Der. From Tropos, an opeiiiiig.

EscHAUA (part.), auctt.

BiDiASTOPORA (part.), D'Orbigiiy.

PusTULiPORA (part.), M. Sars.

Lepralia (part.), Busk.

PoRiNA, D'Orbigny, Pal. Fran9. 1851 {mt Smitt).

Onciiopora (part.), Busk.

Quadricellakia, Sars {not D'Orbigny).
Anarthropoka (part.), Smitt.

Tessaradoma (sp.), Norman.

Cylindroporella (sp.), Hincks.

Generic Character.—Zocecia tubular or suhtubular

above, with a terminal circular orifice ; a median pore on

the front wall. Zoarium {in the British species) inc?'ust-

ing, or erect and ramose.

As employed by D'Orbigny, the name Porina is re-

stricted to species with erect and branched zoaria, such as

our P. borealis
;
but if the difference in habit between it

and P. tubulosa is not regarded as generic, we may very

properly give it a wider application, and make it cover the

larger group. This is the more allowable, as there is no

other available name which would be appropriate under

the circumstances.

Porina borealis M^as originally described by Sars as a

Pustulipora. Subsequently (1863) he transferred it to

the Cheilostomata, to which it properly belongs,
' and

founded for its reception a new genus, Quadricellaria.

q2
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This name, liowever, had been previously (1850) appropri-

ated by D^Orbigny, and could not stand. In the mean-

while Busk, having only a fragment to deal with, had

made it an Onchopora. It then found a home in the

Anarthropora of Smitt, from which, however, it was

subsequently dislodged by Norman as an alien, and he

proposed for it the genus Tessaradoma. I most reluct-

antly disturb it once more ; but, as I can find no essential

distinction between the Tessaradoma of Norman and the

Porina of D'Orbigny, founded as early as 1851, I have no

choice but to refer it to the latter. Now that incrusting

species are admitted to the genus, Norman's name would,

in any case, be clearly inapplicable.

The British form, indeed, has fewer rows of cells than

the species described in the 'Paleontologies' but their

mere number is a matter of no systematic importance ;

the difference between four and six or eight cannot

reasonably be made one of the criteria of a genus. The

point has no structural significance. In all essential

particulars Tessaradoma and Porina are identical.

Unfortunately the change in the generic designation

involves the displacement of Sars's specific name for the

British form, as the Eschara gracilis, Lamk., is a Porina.

It becomes necessary, therefore, to adopt in its stead

Busk's name borealis, though it seems hardly right that

the discoverer of the species and the first to describe it

should have no direct part in it. I should gladly connect

his name with it did the laws of scientific nomenclature

permit.

As to the union of P. tubulosa and P. borealis in one

genus, the cells of the two agree in all essential points ;

and, as I have already urged, there seems to be no suffi-

cient reason for creating genera merely to represent such

diftevences of habit as they exhibit.
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a. Zoarium erect, ramose.

PORINA BOREALIS, Busk.

Plate XXXI. figs. 4-6.

PusTULiPORA GRACILIS, Sars, Eeise i Lofot. og Fium. (1850), 26.

Onchopora BOREALIS, BusJc, Quart. Jouru. Micr. Sc. viii. (1860), 213,

pi. xxviii. figs. 6, 7.

QuADEicELLARiA GRACILIS, SoTs, Beskr. Norske Polyz. (1863), 15 : Alder,

Quart. Journ. Micr. Sc. (n. s.) iv. (1864), 101, pi. ii.

figs. 9-12.

Anarthropora BOREALIS, Smitt, Q]]fvers. K. Vet.-Ak. Forh. 1867, Bihang,
8 and 67, pi. xxiv. figs. 25-29.

Tessaradoua gracile, Norman, Shetland Polyz., Eep. B. A. 1868, 309.

Tessaradoma boreale, Smitt, Flor. Bryoz. pt. ii. 32, pi. vi. figs. 1, 3, 4, 5.

Zoarium white, slender, much branched dichotomously j

branches cylindrical, tapering somewhat towards the

extremity. Zooecia disposed in four longitudinal series,

ovate, slightly convex, separated by indistinct lines,

with a row of channelled pores round the margin, and

traversed longitudinally by delicate undulating fur-

rows; orifice orbicular, sometimes bilabiate, subtubular;

median pore placed some way (usually about one third

the length of the cell) below the aperture. Avicularia

small, circular, somewhat raised, usually one on each

side, a little below the aperture, and occasionally others

in the line of the punctures. Ooecia terminal, slightly

raised, transversely elliptical, with a striated surface.

Polypide with 18-20 tentacles.

Height of specimens about 1 inch, occasionally nearly

2 inches.

Habitat. On stems of Tubularia indivisa and Sertularm,

&c., from deep water.

Locality, Shetland (Barlee) ; ibid., rather local, but

not rare on the Outer Haaf (A. M. N.)

Geographical Distribution. Near Bergen, 30-40

fathoms, on rocky ground; Christiansund
; Bejan, mouth

of the Trondhjems fjord ;
Lofoten ;

Finmark (M. Sars) :
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Bahusia^ at great depths, rare (Loven) : between Norway
and Spitzbergen, 111'' 5' N. lat., 10° 5' E. long., in 600

fathoms, muddy ground (Dr. Chydenius, Swed. Exped.) :

Bohuslan, 120-130 fathoms (Olsson) : Florida, 82-450

fathoms, abundant ;
off Portugal ; Azores (Smitt) .

This species varies in the habit o£ growth, the branches

being in some cases (as Sars has remarked) erect and com-

pact, whilst in others they spread out horizontally and on

all sides. The cells are ranged in four longitudinal rows,

alternating regularly with each other, so that the opposite

cells are on the same level. The avicularia are somewhat

irregular both in number and position ;
besides those

which have been mentioned, there is occasionally one of

larger size and much raised on the front wall. Except in

the younger portions of the colony, the zocEcia are not

usually well defined ; as calcification proceeds, their

boundaries are almost obliterated, and the zoarium pre-

sents a uniform surface, traversed continuously by the

undulating furrows, which wind round and inclose the

pores and avicularia.

b. Zoarium incrusting.

PoRiNA TUBULosA, Norman.

Plate XXXII. figs. 6-9.

Lepralia TUBULOSA, Normaii, Shetland Pol., Rep. B. A. 1868, 308: Hincks,

on Arctic Polyzoa, Ann. N. H. January 1877, 101, pi. xi.

fig. 8 (see also Ann. N. H. July 1877).

Anarthropora monodon, forma minuscula, S/nift, (Efv. af Kongl. Vet.-

Akacl. Forh. 1867, Bihang, Krit. Forteckn. iv. 7 & 65, pi.

xxiv. figs. 20-22.

CvLiNDROPORELLA TUBULOSA, Hincks, Ann. N. H. Dec. 1877, 528.

Zocecia separated by very shallow sutures and disposed

in regular linear series, ovate and somewhat depressed
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below, smooth, punctured with small stellate pores;

above, produced iuto a long, tubular neck, which stands

erect, surface entire, with a circular orifice and thin

peristome, which is armed in the young state with two
or four spines ; on the lower part of the neck a large

projecting tubular pore. Ocecia arcuate, shallow, set

very far back behind the tubular peristome, smooth,
with a few perforations.

Range of Variation. The cylindrical prolongation of the

cell varies considerably in length. This is partly de-

pendent upon age ; and in marginal cells the erect portion
and the pore, which is placed upon it, are wanting alto-

gether. Apart from this, however, colonies differ very
much in the degree in which the neck is developed. In

specimens from Greenland and the Gulf of St. Lawrence

it is a much less striking feature than in British ex-

amples.

Habitat. On stones, shells, Algae, &c., from the littoral

region to deep water.

Localities. Shetland
;

" on a stone dredged in a few

fathoms water at Hillswick " (A. M. N.) : Wick, between

tide-mai'ks (C. W. P.).

Geographical Distribution. Spitzbergeu, not com-

mon, on Algse, Ascidians, shells, from the littoral region to

30-50 fathoms (Smitt) : off Frederickshaab, Davis Straits,

100 fathoms (Wallich) : off Bear Island (Dutch Arctic

Exped.) : Gulf of St. Lawrence (Dr. Dawson).
Range in Time. Scotch Glacial deposits (Geikie) :

Paleolithic (A. Bell).

In this well-marked form the oral spines are commonly

wanting, and are only to be met with on the edge of the

colony. The ovicell is placed very far back
;
and the

cylindrical portion of the cell rises in front of it. The

pore is situated at the base of the neck, close to the June-
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tion between it and the depressed body of the cell.

Avicularia are wholly wanting *.

Genus ANARTHROPORA (part.). Smitt.

Der. From avapBpo'^, unjointed, and rropos, an opening.

Lepralia (part.), Bask.

Generic Character.—Zooecia with the oral extremity

slighthj produced and free, subtubular ; orifice terminal,

semicircular ; an avicularian pore on the elevated portion

of the cell in front ; special pore wanting. Zoarium {in

the British species) adnate.

Smitt has united A. monodon with the two species of

Porina in one genus. But the more I have examined the

former, the less I have been inclined to adopt this course.

It seems to exhibit points of divergence from the latter

forms, which make it convenient to mark it off by a sepa-

rate generic designation. We are not, of course, to

understand by genera hardly- defined isolated provinces :

such, indeed, it would be difficult to find. They merely

represent phases or modifications, more or less marked,

of the family type, and are set apart to indicate in a

striking way its chief morphological variations. In

framing them we do not look for hard-and-fast lines :

they just as often suggest affinities as mark difi"erences
;

they are simply landmarks in the morphological history

of a tribe. The present form seems to me to have quite

enough individuality to separate it from Porina.

The orifice in A. monodon is semicircular, instead of

orbicular as in the latter. The shape indeed is affected

*
Smitt, indeed, has figured a specimen with avicularia, obtained by Pour-

talea off the coasts of Florida (Flor. Bryoz. pt. ii. pi. vi. fig. 141), which he

refers to this form
;
but I have little doubt that it is really a young colony

of Anarthropora monodon.
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by the thickening of the peristome, and is somewhat

irregular in adult cells ; but in its primary condition it is

arched above and straight below. The special pore is

absent ; the opening which usually exists on the front of

the elevated portion of the cell is merely avicularian, and

is in no sense the equivalent of the raised tubular pore

of the Porince.

Anarthropora monodon, Busk.

Plate XXXIII. figs. 10, 11.

Lephai.ia monodon, Bu»k, Quart. Journ. Micr. Sc. vii. 213, ^\. xxix.
figs. 3, 4 :

Norman, Shetland Pol., Rep. B. A. 1868, 308.

An'.vrthropora monodon, forma majuscula, Smitf, CEfvers. &c., 1867, Bi-

hang, 7 and 64, pi. xxiv. figs. 23, 24 {not figs. 20-22) :

Hincks {A. monodon), Ann. N. H. Dec. 1877, 528.

Anarthropora minuscula (part.), Smitt, Flor. Bryoz. pt. ii. pi. vi. fig. 141.

Zooecia ovate below, somewhat depressed_, above suberect,

produced into a short neck ; surface (in the adult

state) reticulato-punctate, covered with stellate perfora-

tions ; occasionally radiating ridges round the border
;

orifice (primarily) arched above^ with the lower margin
almost straight, often much contracted in the older

cells j peristome much thickened, without spines ; a

circular hole in front, immediately below the inferior

margin, placed centrally or at one side, which is fre-

quently covered by an avicidarium, with an acute man-

dible, directed obliquely upwards ; on the upper margin
also an aviculariiim, or, in its absence, a small circular

pore. Ooecia unknown.

Colonies w^ith a somewhat branching or dendritic habit of

growth.

B/ANGE OF Variation. In young cells the surface is smooth

and polished, and wants the rather coarse reticulated

covering which characterizes the adult. In this condition

the punctures are very distinct, and show their beauti-
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fully stellate character. Calcification is carried to a great

extent in this species ; and the walls become very thick and

solid, and rather coarse in appearance, as we might ex-

pect in a deep-water form. It is often difiicnlt to deter-

mine the nature of the pore on the front of the neck-like

prolongation of the cell. In the older zooecia it is usually

a simple circular opening of rather large size ;
but in the

younger it shows its true character, and is covered by a

pointed avicularium. The smaller pore on the upper

margin, which is sometimes very conspicuous, is also avicu-

larian
; but the appendage itself is very generally wanting ;

when present, its mandible is directed downwards.

There is considerable variability in the shape o£ the

orifice, which seems to be chiefly due to the thickening of

the peristome with age.

Habitat. On stones, shells, Gorgoniae, &c., from deep

water.

Locality. Shetland, on shell (Barlee) : ibid., common

in 80-170 fathoms (A. M. N.).

Geographical Distribution. North Sea, off Norway,
on Gorgoni<2 and stones from 200-300 fathoms (Baron

Uggla) : W. off" Tortugas (Pourtales).

In A. monodon the zooecia are distinct, but separated by
shallow sutures, and very slightly convex, so that the

zoarium has a flattish appearance. The stellate character

of the punctures with which they are thickly covered, is

hardly apparent except in young specimens. The oral ex-

tremity is slightly tiuned upwards ;
and the mouth is girt

about with a massive peristome : the pore in the centre of

the upper margin is the '^ tooth "which suggested the spe-

cific name.

At the base of the cells there is a row of circular

openings.
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Genus LAGENIPORA, Hincks.

Der. From lagena, a flask.

Generic Character.—Colonies consisting of a number

of cells immersed in a common calcareous crust. Zocecia

decumbent, contiguous, lageniform ; oral extremity free,

tubular, with a terminal orbicular orifice.

The leading characteristic of this genus is the common

calcareous crust, in which the cells composing the colony

are more or less immersed. The zoarium is not a mere

congeries of cells, laid side by side in a certain order, but

consists of a calcareous matrix, in which a number of

zocecia are imbedded, and by which they are united into

one commonwealth. The cells themselves bear a close

resemblance to those of Porina tubulosa, but are destitute

of the large tubular pore on the front wall, which is so

striking a character o£ the latter form.

Lagenipora socialis, Hincks.

Plate XXXIV. figs. 7, 8.

Lagenipora socialis, Hincks, Ann. N. H. for September 1877, 215.

Crust whitish, granulated, of irregular figure. Zocecia

flask-shaped, the lower part immersed, the upper part

(in adult cells) produced into an erect tubular neck;
orifice circular, terminal, frequently with a number of

spinous processes on the upper margin ;
surface gra-

nular, except on the erect portion, where it is smooth.

Ooecia small, rounded, smooth, set far back behind the

tubular neck of the cell.

Colonies forming small, rather thick white crusts.
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Habitat. On shells of Pecten maxhnus.

Locality. Hastings (Miss Jelly).

The cells are irregularly disposed ;
but there is a ten-

dency to a radiate arrangement around the central part of

the colony. The crust varies much in form. In one spe-

cimen which came under my observation the colony con-

sisted of three or four parallel rows of immersed cells,

which are connected at intervals by crust and cells, so as

to form an anastomosing structure. Probably as growth

proceeded this would have been filled in and become a

continuous expansion, which is the usual condition of the

crust. In young cells the erect tubular portion is wanting,

and the peristome is very slightly raised. In the adult

the marginal spines are commonly absent, and when they

occur seem to be irregularly developed. Sometimes there

are two small spines in the centre of the upper margin,

and on each side a spinous process (projection of the peri-

stome) . The peristome is somewhat everted. Round the

base of the cell there are sometimes a number of indistinct

punctures. The ovicell is placed at the back of the

tubular neck below the aperture, and is very incon-

spicuous.

This interesting species has only been found, so far, on

shells of the common scallop obtained from the Hastings

fishermen.

Family XIII.—Myriozoidae (part.), Smitt.

CELLEPORiDiE (part.), Johnston.

PoEiNiDiE (part.), D'Orbigny.
Membraniporid^ (part.), Busk.

MYRIOZOID.E (part.), Smitt, Kritisk Forteckn.

ZoARiuM incrusting, or rising into foliaceous expansions ,
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or dendroid. Zo(ecia calcareous, destitute of a mem-
branous area and raised margins ; orifice ivith a sinus

on the lower lip.

The oral sinus^ as Sraitt has remarked^ is the representa-

tive of the median pore in the preceding family.

Genus SCHIZOPORELLA, Hincks.

Der. From axi^M, I divide, and Tropos, an opening.

Lepralu (part.), Johnston : Busk : &c.

EscH.4RiNA (part.), D'Orbigny.
Reptoporina (part.), id.

EscHAUELLA, Subgenus HerentiA (part.), Smitt, Kritisk Forteckn.

MoLLiA, Smitt, ibid.

HiPPOTHOA (part.), id. Floridan Bryozoa,

Generic Character.—Zocecia with a semicircular or

suborbicular orifice, the inferior margin with a central

sinus. AvicuLARiA usually lateral, sometimes yyiedian, with

an acute, or rounded, or spatulate mandible ; occasionally

loanting. Zoariu.vi {in the British species) incrusting, or

{^occasionally) forming foliaceous expansions.

I REGRET that I cannot adopt Prof. Smitt^s name

for this group, which he was the first to define. But

the Hippothoa of authors is not^ in my judgment, super-

seded or merged in other genera ; and the name must

therefore be retained with its original application. I am

not aware that there is any other existing designation

which has any special claim to the vacant place, or, indeed,

which could be employed without the risk of creating

confusion.
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a. Avicularia with a pointed mandible, generally lateral.

SCHIZOPORELLA UNICORNIS, Jollliston.

Plate XXXV. figs. 1-5.

Berenicea coccinea, Johnst. Trans. Newc. Soe. ii. 267, pi. xii. fig. 5.

Lepralia coccinea, Johnst. Br. Z. ed. 1, 278, pi. xxxiv. figs. 1-3.

Lepralia unicornis, Johnst. Br. Z. ed. 2, 320, pi. Ivii. fig.
1 : Busk, Quart.

Journ. Micr. Sc. iv. 309, pi. x. figs. 3, 4 ; Crag Pol. Ah,

pi. V. fig.
4: Alder, North. Cat. 49: Hincks, Devon &

Cornw. Cat. 41 (sep.).

Lepralia spinifera (part.), Busk, B.M. Cat. 69, pi. Ixxx. figs. 5-7, pi. xci.

figs. 1, 2 : Heller, Bryoz. d. Adriat. Meer. 28 (vars. uni-

cornis and serialis) : Manzoni, var. unicornis, Bryoz. Plioc.

Ttal. prim. Contr. 7, pi. ii. fig. H.

Lepralia ansata, Johnst. B. Z. ed. 2, 307, pi. liv. fig. 12: Busk, Crag Pol.

45, pi. vii. fig. 2 : Rincks, Dev. & Cornw. Cat., Ann. N. H.

ser. 3, ix. 70 : Reuss, Bryoz. osterr.-ungar. Miocans, pt. i.

18, pi. vi. fig. 12 : Heller, Bryoz. Adr. Meer. 29 : Manzoni,

Bryoz. foss. Ital. Contr. iii. 9, pi. ii. fig. 11.

?Escharina Isabelleana, D'Orb. 'Voyage' &c., v. pt. 4, 12, pi. iv. figs.

13-16 (atlas in vol. ix.).

Lepralia tetragona, Eeuss, Foss. Polyp, d. Wiener T. B. 78, pi. ix. fig. 19

(form unicornis) : Manzoni, Bryoz. foss. Ital. Contr. iii. 8,

pi. ii. fig. 10.

Lepralia ansata, var. tetragona, Beuss, Bryoz. d. osterr.-ungar. Miocans,

pt. i. 19, pi. vii. figs. 1, 2; var. ^wrosa, 1. c. 18, pi. vi.

fig. 13.

Eeptoporina tetragona, B'Orl). Pal. Fr. Ter. Cr. v. 442.

Escharina variabilis, Leidi/,
" Mar. Invert. Ehode Isl. & New Jersey,"

Journ. Ac. N. Sc. Philadelph. ser. 2, iii. (18.55-8), 142,

pi. xi. fig. 37.

? MoLLiA VULGARIS, forma ansata, part., Smitt, 1. c. Krit. Fort. pt. iv. 15

& 104, pi. XXV. fig. 80.

Zooecia ovate or rectangular, distinct, separated by deep

sutures, surface thickly punctured, often silvery, dis-

posed in linear series
;

orifice semicircular, lower mar-

gin straight, with a well-marked central sinus, peristome

not raised ;
a pointed mucro of varying length, a little

below the orifice, and on each side of it (or on one) an

aviadarium, sometimes nearly on a level with the lower

margin, the acute mandible directed obliquely outwards,
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sometimes placed near the top of the cell, and pointing

straight upwards. Ocecia globose, prominent, rather

smooth in front, with grooves radiating from the centre

towards the base.

Poh/pides large, with a remarkably long oesophagus
of a greenish-yellow colour; tentacles 18, forming a

very tall and graceful bell.

Form ANSATA. Zoopcia short, broad, and squarish, usually

granular, and with a raised line round the border;

mucro often rudimentary. Ocecia small, very closely

united to the cell above, indistinctly grooved.

Colonies forming large spreading crusts, often (in the

littoral variety) of a beautiful silvery whiteness.

Range of Variation. The forms which Johnston named

Lepralia unicornis and L. ansata must be referred to

one species ; there are no characters of any importance

separating the one from the other. L. ansata, as com-

monly understood, represents a deep-water condition of

the species, distinguished by its short, broad zocecia with

dense and usually granulous walls and a somewhat flat

surface, and by its small ovicell, on which, owing to the

thickened and incrusted state of the zoarium, the peculiar

sculpture is inconspicuous. All the essential characters

are identical in the two forms. The shape of the zooscium

has been taken as the distinctive feature of L. ansata
;

but this is a most variable character ;
and although there

is no doubt a variety specially distinguished by its short,

broad cells, yet this type of cell is commonly found along

with the more elongated form on the same specimen.

In breadth and length, and in the proportion of breadth

to length, the zocecia vary endlessly. They are found

very broad and almost square, at times broader than long;

rectangular, but elongate, sometimes much produced and

very narrow
; ovate, and occasionally subglobose. No
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specific distinction can be founded on so unstable an

element. As to sculpture, the puncta are generally absent

on the deep-water form, being obliterated by the dense

crust which involves the surface; but traces of them

may almost always be met with on the young marginal

cells.

The avicularia are sometimes present on both sides of

the cell, frequently on one side only ;
and in many cases

they are wanting altogether. They also vary slightly in

position^ as I have pointed out in the diagnosis of the

species. Besides the oral avicularia^ there are occasion-

ally others, irregularly placed. Sometimes one is de-

veloped at the bottom of the cell, Avith the mandible

pointing downwards or sideways ; and I have seen one on

each side of the mucro, a little below the aperture. The

species seems to be very liable to
"

sports.'^ Occasion-

ally the surface of the cell presents a very singular

appearance, being studded with umbonate processes of

various shapes and sizes (Plate XXXI. fig. 4). The usual

mucro is now largely developed, so as to form a prominent

spike, and now, especially in the deep-water variety, al-

most abortive.

I have also met with another very remarkable lusus. Oa

a specimen from deep water, a cell has the ovicell developed

bdow the mouth and reversed, so that the aperture faces

towards the lower margin. In several instances^ too, on

the same specimen, a second ovicell occurs on the cell, at

one side, so placed as to cover, or partially cover, one of

the lateral avicularia. This monstrosity is of peculiar in-

terest, inasmuch as the growth of an ovicell immediately

above and overarching the avicularium is an indication of

the morphological significance of this structure, as a modi-

fied zooeciura.

Habitat. On rock and under stones and on La))u)taria
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in the littoral regioiij aud on stones, shells, &c., from deep
water.

Localities. Very widely distributed.

Form unicornis. Guernsey ;
South Devon (one of the

commonest littoral species) ; Ilfracombe; Filey (T. H.) :

Northumberland and Durham (Alder) : St. Andrews (Dr.

M'Intosh) : Ayrshire (Landsb.) : the Minch (A. M. N.) : &c.

Form ansata. Shetland, 40-170 fathoms, extremely

abundant ; the Minch (A. M. N.) : Antrim (Hyndman) :

Hastings (Miss Jelly) : Cornwall, 30-40 fms. (T. H.) : &c.

Geographical Distribution, Form unicornis :
—Adri-

atic (Heller) : Naples (A. W. Waters) : Gibraltar Bay

(Landsb.) : France, S.W. (Fischer) : North America

(Leidy) : Durban, South Africa* (W. Gates). Form

ansata:—Greenland ('Valorous' dredgings). Bergen,

both forms (A, M. N.) .

Range in Time. Form ufiicornis :
—Coralline Crag (S,

Wood) : Vienna Basin
; Austro-Hungarian Miocene

(Reuss) : Italian Pliocene (Manzoni) : Scotch Glacial

deposits (Geikie) : Palaeolithic (A. Bell) , Form ansata :
—

Coralline Crag (S. Wood) : Vienna Basin (Reuss) : Ital.

Pliocene (Manzoni) : Palaeolithic (A. Bell).

SCHIZOPORELLA SPINIFERAj Johuston.

Plate XXXV. figs. 6-8.

Lkpralia ciliata, Hass. Ann. N. H. vi. 171, & Tii. 367, pi. ix. fig. 2 : Cot<ch,

Corn. Faim. iii. 118, pi. xxii. fig. 10.

* The South-African specimens are extremely beautiful. The surface of

the zoarium is silyery and lustrous, and of the most remarkably delicate

texture ;
the wall of the cells is reticulated, the punctures appearing as very

deep perforations in a thick viti*eous crust. The OYicell is more or less

punctured in addition to the usual sculpture, and the cells are very regular

in form and arrangement. The specimens show very plainly the influences

of climate.

R
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Lepkaija spin'ifeiu, Johnst. B. Z. ed. 2, 324, pi. Ivii. fig. 6 : Busk (in pai-t),

B.M. Cat. 09, pi. Ixxvi. figs. 2, 3 : HincJcs, Devon & Cornw.

Cat., Ann. N. H. ser. 3, ix. 201 (41 Sep.).

MoLLiA VULGARIS, forma spiNiFERA, Smitt, ffifv. K. Vetensk.-Akad. Forh.

1867, Bihang, Krit. Fort. iv. 15 & 103, pi. xxv. fig. 78.

Lepralia SPINIFERA, var. ACULEATA, HelUr, Bryoz. Adriat. Meer. 28.

Zooec'ia rhomboid, convex, smooth or slightly roughened,

silvery, often indistinctly punctured ;
orifice amj)le,

arched above, lower margin straight, with a large

rounded sinus in the centre
; peristome thin and not

raised ; 5-7 large and stout oral spines ; a little below

the orifice a central mamilla, to which a horn-coloured

spine is articulated, and on one side of it a large, raised

aviculariimi, pointing outwards, man-
dible much produced and very slender ^'S- ^'^

towards the extremity, projecting be-

yond the beak. Ooecia prominent, sub-

globose, smooth and somewhat flattened

in front, with ribs radiating towards

the base.

Primary cell short, raised, the top occu-

pied by a large oval aperture, with a

membranous covering, and about ten Primarv cell.

stout marginal spines (woodcut, fig. 13).

Range of Variation. Instead of one corneous spine below

the aperture, there are sometimes two, close to one another,

and occasionally as many as three or four ranged in a line

across the cell.

The avicularium is always single, I believe, and is placed

indiff'erently on either side. It is often absent.

There seems to be little variation in the form or size of

the cells or in the general character of the zoarium, as

we might naturally expect, remembering the very limited

bathymetrical range of the species.

Habitat. On stems and roots of Laminaria and other

weeds chiefly, more rarely on stones, &c., between tide-

marks and in shallow water; occasionally from deep water.
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Localities. Shetland (A. M. N.) : St. Andrews, very
common (Dr. M'Intosli) : Wick and Peterhead, on stones

from deep water and between tide-marks (C. W. P.) :

Lamlash; Llandudno; Isle of Man; South Devon
;

Ilfra-

combe (T. H.) : Hastings (Miss Jelly) : Dublin Bay

(Hassall).

Geographical Distribution. Bahusia, on sea-weeds,

not common, 10-12 fathoms (Smitt) : Adriatic, rare, on

stones (Heller).

SCHIZOPORELLA AlDERI, Busk.

Plate XXXVI. figs. 9, 9 a, 10.

Alysidota AxDEiu, Busk, Quart. Journ. Micr. Sc. iv. (1856), 311, pL ix.

figs. 6, 7 : Norman, Shetland Pol., Eep. B. A. 1868, 306.

Lepralia Barleei, Busk, Quart. Journ. Micr. Sc. vii. (1860), 143, pi. xxvi.

figs. 1, 2.

MoLLiA VULGARIS, forma ANSATA, Hippothooid var., Sniitf, I. c, Krit. Fort.

iv. 15 & 104, pi. xxF. fig. 81, (?)79.

Zocecia broad-ovate, distinct, subgranular, sometimes

punctured, glossy, irregularly massed together, or dis-

posed in a single branching series; orifice arched above,

inferior margin straight, with a central notch
;
imme-

diately below the mouth an umbo ; occasionally a small

avicularium with acute mandible, pointing obliquely

downwards, on one side a little below the mouth, rarely
on both sides. Ooscia globose, prominent, smooth,

usually with a central umbo.

Range of Variation. This species assumes two very dis-

tinct modes of growth. The cells are either massed to-

gether, so as to form a continuous crust, or they run out

into chain-like linear series, which send off branches in a

dendritic fashion.

There is a striking contrast in habit between the two

R 2
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varieties; but the cell is identical in botli^. The branches

originate in pairs from the top of a cell, diverging gradually

as they lengthen.

The aviculariu.m of this species has been generally over-

looked^ but is figured by Sniitt. It is very sparingly de-

veloped. When it occurs, it is usually single ; but occa-

sionally there is one on each side of the cell. Beyond
the superficial differences, dependent principally on age,

there is no further variation in S. Alderi that requires any

special notice.

There is a row of large punctures round the base of the

zooecium.

Habitat. On stones,, shells, &c., from deep water.

Locality. Shetland, common, 50-170 fms. (A. M. N.).

Geographical Distribution. Hammerfest, 40-60

fathoms (Loven) : Bergen (A.M.N.) : Southern Norway,
on Astarte (Dr. Boeck).

SCHIZOPORELLA VULGARIS, Moll.

Plate XXXVII. fig. 7, and Plate XV. figs. 5, 6.

EscHARA VULGARIS, Moll, Seei'inde, 55, pi. iii. fig. 10.

EsCHARixA vuLGAiiis, Lamk. An. s. V. ed. 2, ii. 231 (excl. syn. E. Dutertrei).
Cellepora vulgaris, Lamx. Pol. Cor. flex. 94.

Lepralia vulgaris, Busk, Quart. Journ. Micr. So. vi. 127, pi. xviii. fig. 3 :

Hincks, Devon & Cornw. Cat. 43 (sep.) ;
Ann. Nat. Hist.

ser. 3, ix. 203.

Lepralia alba, Hincks, Quart. Journ. Micr. Sc. viii. 275, pi. xxx. figs. 2, 2 a.

Cellepora otophora, Eeuss, Polyp, d. Wiener Tertiarbeekens, 90, pi. xi.

fig. 1.

Lepralia oxoriioRA, id. Sitz. d. kais. Ak. d. Wissensch. Ed. L. 25, pi. xv.

fig. 1
; Bryoz. d. deutsch. Septar. 62 (sep, ), pi. vii. fig. 4.

? Lepralia cognata, Eeuss, Bryoz. d. deutsch. Septar. 62, pi. vii. fig. 5.

* We liave similar varieties in Phylactella lahrosa, Busk, and Membrani-

fora raonosiachys, id.
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Lefralia intermedia, Eeuss, Bryoz. d. osterr.-uugar. Miocana, 20, pi. viii.

fig. 11 (granular var.).
MoLLiA VULGARIS, foruia TYPiCA, Smit(, I. c. 14.

Zooecia oval or rhomboid, convex, distinct, smooth or

subgranuhar; orifice well arched above, the inferior

margin straight, with a notch in the middle, occasion-

ally a central miicro a little below it
;
oral spines four or

five; an avicularium on each side, about halfway down
the cell, or, in some cases, nearer to the top, with a long
and slender vibraculoid mandible. Ooecia small, sub-

globose, smooth, united to the cell above, sometimes
umbonate.

Range of Variation. I have noticed the smallest amount
of variability in British examples of this species. The
cells are more or less granular, a difi:erence of no signi-

ficance whatever, and disposed sometimes irregularly,

sometimes in lines.

In a beautiful Mediterranean specimen, for which I am
indebted to Mr. Waters, there is a mucro on the front of the

cells, which sometimes attains a considerable length, and a

prominent umbo on the ooecium (Plate XV. figs. 5, 6).

On the whole, there are few species more constant in

character.

Habitat. On stones, shells, weeds, &c., from moderate

depths to deep water.

Localities. South-west of Polperro, 30 fathoms (T. H.):

coast of Antrim, deep water (Hyndman) : Hastings (Miss

Jelly) : Birterbuy Bay (A. M. N.).

Geographical Distribution. Mediterranean (Moll) :

Naples, on Sargassum (A. W. Waters) : Madeira (J. Y. J.).

Range in Time. Vienna basin (Reuss) : Austro-Huu-

garian Miocene deposits, granular var. (Reuss) : Pliocene

deposits, Bruccoli, Sicily (A. W. Waters).

The appendages in this species resemble in character
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those of Microporella ciliaia
; they are placed on small^

somewhat oval risings on the cell-wall. The mandible is

much elongated and attenuated above^ and bears a de-

cidedly vibraculoid appearance ; but it is expanded and

flattened towards the base, and the fixed beak is present,

though in a rudimentary condition. They are properly

ranked as avicularia, but exhibit a transitional form.

SCHIZOPORELLA SIMPLEX, Johuston.

Plate XXXV. figs. 9, 10.

Lepralia simplex, Johnsf. B. Z. ed. 2, 30.5, pi. liv. fig. 4: G^-ay, B.M. Rad.

118: Busk, B.M. Cat. ii. 82, i>l.
Ixxxiv. figs. 1, 2: HincJcs,

Dev. and Cornw. Cat. 44 (sep.) ;
Ann. N. H. ser. 3, ix. 204.

Zooecia ovate, ventricose, very distinct, separated by deep

sutures; walls smooth, dense, greyish white; orifice

suberect, arched above, lower margin straight, with a

large central sinus
; peristome elevated and thickened,

forming a wall round the entire aperture; below the

mouth an umbo
; sometimes a small avicularium on one

side, about halfway down the cell, placed transversely,
mandible acute, directed outwards. Ooecia globose,

ample, smooth, usually with two or three umbonate

processes in front
; peristome in the fertile cells much

developed, forming a prominent, everted, semicircular

border.

Range of Variation. This is quite one of the least

variable of its tribe. The characters are strongly marked

and very constant. The avicularium, which has hitherto

been overlooked, is often absent, and seems never to be

developed on more than a few cells in each colony.

Habitat. On stones, shells, &c., from moderate depths.

Localities. Off Sana Island, 40 fathoms ;
coast of

Antrim, very abundant (Hyndman) : Belfast Bay, 20-35
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fathoms (W. T.) : South Devon, rare
; Guernsey (T. H.) :

Hastings (Miss Jelly) : Hebrides (A. M. N.) : Unst,

Shetland, 45 fathoms
; Peterhead and Wick (C. W. P.) .

Distribution in Time. Scotch Glacial deposits (Geikie).

The elevated, subtiibular peristome, half concealing the

orifice, gives a very remarkable appearance to this species,

and somewhat interferes with the recognition of its real

affinities. But the form of the mouth and the lateral

avicularium are characters which clearly connect it with

the present group. It seems to be local in its distribution,

and has only been found abundantly at one or two points.

SCHIZOPORELLA LINEARIS, HaSSall.

Plate XXXVIII. figs. 5-10, aud Plate XXIV. fig. 1.

Lepralia linearis, Hass. Ann. N. H. vii. 368, pi. ix. fig. 8 : Joknst. B. Z.

ed. 2, 308, pi. Hv. fig. 11 : Busk, P.M. Cat. ii. 71, pi. Ixxxix.

figs. 1-3 : Manzoni, Bryoz. fossil. Ital., Contrib. iii. 5 (sep.)

pl. i. fig. 4; Sitzb. k. ilad. d. Wissensch. Bd. Ix. 1. Abth.

Dec-Heft, 1869 : Norman, Shetland Polyz., Pep. Brit. Assoc.

1868, 306 : var. hastata, Hincks, Dev. Cat., Ann. N. H.
ser. 3, X. 362.

Herentia linearis, G7-ai/, B.M. Pad. 123.

Lepralia hastata, Hincks, Dev. and Corn. Cat., Ann. N. H. ser. 3, ix. 206

(46 Sep.), pl. xii. figs. 4, 4a.

EscHARELLA LINEARIS, forma 1, Smitt, CEfvers. K. Vet.-Ak. Forh., Bihang,

1867, Krit. Fort. iv. 13 and 95, pl. xxiv. figs. 68, 69.

Lepralia tenella, Beuss, Foss. Bryoz. d. osterreicb.-ungariscli. Miocans, 23,

pl. vi. figs. 3-5.

Zooecia rhomboidal, depressed, disposed in regular linear

series, and separated by raised lines, sometimes con-

fluent and forming a uniform crust
;
the surface flat,

nodulous or covered with anastomosing ridges, and

punctured, or enveloped in a granular crust; orifice

orbicular, slightly rimmed, with a pointed sinus below ;

marginal spines 2-4
; occasionally a central mucro a
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little below the mouth
;

a small raised avicularium on

each side of the orifice, almost in a line with the lower

margin ;
mandible acute, directed obliquely downwards

or straight across, sometimes replaced by a large central

avicularium, pointing upwards. Ocecium globose, pro-

minent, somewhat flattened in front, and thickly punc-

tured; frequently a large avicularium at the back of

it, placed transversely.

Colonies forming large rose-coloured crusts.

Var. a {hastata, Hincks). Orifice with a broad, shallow

sinus on the inferior margin; immediately below it a

tall, sharply pointed mucro, expanded at the base,

tapering toAvards the apex, bearing on one side or the

other at the bottom a large avicularium, with a pointed
mandible directed upwards ;

surface thickly covered

with rather large punctures and intersected by ridges,

which are sometimes arranged in radiating fashion.

(Plate XXXIII. figs. 10, 10«.)

Var. yS {mamillata) . Zooecia tumid, irregularly disposed; a

single avicularium immediately below the oral sinus,

borne on a mamillary enlargement of the front wall;

mandible directed straight outwards.

Var. 7 {nitIda) . Zocecia much more elevated than usual,

bright and lustrous, the front wall ascending towards

the large and massive mucro, from which ridges radiate

towards the sides, anastomosing, and rising into many
nodulous processes ; an avicularium on each side of the

mouth, pointing obliquely outwards.

Var. 8 {crucifera, Norman). "With a central, suboral

process rising from the cell in the form of a very long,

gradually tapering, rugose, perpendicular spine, which

is more than equal to the length of the entire cell, and

in its most perfect state gives off a branch at nearly

right angles at rather more than half its length, so that

the whole process is in the form of a cross or trident."

Sometimes a branch is developed near the base of the

mucro, and a second towards the upper extremity.
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Range of Variation. Apart from the usual superficial

differences dependent upon the degree in which the cal-

careous crust is developed, the chief variation in this well-

marked species takes place in the position, size, and

direction of the avicularia. Normally there are two, which

usually occupy corresponding positions on each side of the

cell, though in some cases there is a great deal of irregu-

larity. Frequently, however, these are replaced, on one

and the same colony, by a single central avicularium,

which is often very prominent and of large size. In some

cases the avicularium is borne on the side of a short

rostrum, placed a little below the oral sinus. Occasion-

ally a large raised avicularium is met with near the

bottom of the cell, placed transversely ; and the ooecium

is sometimes attended by one or two, in addition to the

oral pair.

In an Algerian specimen the latter are placed almost

close together, facing one another, below the inferior

margin of the mouth, and are larger and much more

elevated in front (almost vertical) than in the usual form.

In another very marked variety {mamiUata), which is

also from Algiers, the avicularium is single, placed

immediately below the oral sinus, and borne on a

mamillary enlargement of the front wall of the cell, the

mandible pointing straight outwards. The position is

constant and invariable; the cells are granular, tumid,

and irregularly disposed; and there is (in the specimen

which I have examined) a total absence of the rudimen-

tary ovicelligerous cells that are so characteristic of

S. linearis. This has somewhat the appearance of a

distinct species ; but, on the whole, and especially consi-

dering the great variability in the position of the avicu-

larium, which distinguishes the present form, I believe

that it is more properly ranked as a variety.
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The direction in vvliich the mandible of the avicularium

points is also very variable in this species : most commonly
it is placed transversely; but very often it is turned straight

upwards^ or obliquely downwards or outwards.

The mucronate process_, which is often present below

the mouth, is likewise subject to many diversities in the

degree of its development. In some cases it is absent

altogether ;
in others it is small and inconspicuous ;

in

others again (as in the var. crucifera) it rises into a tall

and slender spine, which gives off one or more branches.

In this form it is occasionally double ; the ovicell is

sometimes developed round one of the two spines, the

extremity of which appears as a spike-like process on the

front of it. In the Mediterranean variety {nitida) the

mucro is large and massive, and traversed by radiating

ridges.

The variety hastata presents some very striking features ;

and I at one time regarded it as a distinct species. The

tall mucronate processes, each with a rather large lateral

avicularium at the base, are profusely developed; the

orifice has a broad sinus on its inferior margin; the

zoarium is usually white and silvery ;
and the surface is

covered with large punctures, which often assume a

radiated arrangement. The ooecium has not unfrequeutly

a mucro at the top.

Habitat. Under stones, near low-water mark, and on

shells, stones, &c., and more rarely on Algse, from shallow

to very deep water.

Localities. Very abundant and generally distributed.

Shetland, common down to 170 fathoms. Var. crucifera:
—

On a shell dredged in 40-50 fathoms off Unst (A. M. N.) :

Orkney (Barlee) : Ireland, north and west (W. T.) : Bir-

terbuy Bay (G. S. Brady) : Beaufort Dyke, 110-147

fathoms (Capt. Beechey) : Filey, Yorkshire, between tide-
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marks ; South Devon
; Ilfracombe, 8-10 fathoms

; Coru-

wallj down to 60 fathoms (T. H.) : &c. Var. hastata :
—

South Devon; Guernsey (T. H.) : Budleigh-Salterton,

very fine (Miss Jelly) .

Geographical Distribution. Roscoff (Joliet) : France,

S.W, (Fischer) : Mediterranean (M^Andrew) : Adriatic

(Heller) : Algiers^ normal and var. mamillata (J. Y. J.) :

Scandinavia, on Ascidians and Algse, 10—20 fathoms

(Smitt) : Norway, from 200-300 fathoms, on Oculina

(Baron Uggla) : Bohuslan (Loven) : South Labrador, rare

(Packard).

Range in Time. Austro-Hungarian Miocene deposits

(Reuss) : Pliocene beds, Calabria (Manzoni) .

I have already referred incidentally to the curious rudi-

mentary cells bearing ooecia, which are developed abun-

dantly on this species. They occur on the front surface

of the ordinary zooecium, which they almost completely
cover. The upper portion presents the usual appearance
of the ovicell ; it is closely united to the wall of the cell,

ample, well rounded above, but contracted slightly towards

the arched opening in front, which is closed by a horn-

coloured operculum. Below the opening there is a semi-

circular calcareous wall, continuous with the sides of the

ovicell ;
and between the top of this wall and the operculum

there is a space, which is usually filled in by a transparent

membrane. The area inclosed by the semicircular wall is

evidently an aborted cell. The whole structure consists

of an ooecium attached to the mere rudiment o£ a cell.

These singular bodies are in most cases distributed

thickly over the surface of the zoarium, and occur indif-

ferently on cells which are furnished with the ordinary

ovicell and on those which are destitute of it. Occa-

sionally they are placed transversely.
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They may be compared with tlie ovicelligerous cells

of S. hyaliria or of Eucratea, which are more or less imper-

fectly developed. In the former the fertile zooecia are

produced upon the primary layer of cells, and are always

atrophied and small in size, closely resembling in character

and position the structures in question. The peculiarity in

the present species seems to be that the two conditions of

the fertile cell coexist. Eschara Brongniartiana, D'Orb."^,

from Chili;, is furnished with a large number of similar

structures distributed over the surface of the cells.

Another peculiarity of this species should be noticed—
the tendency to the development of single cells and groups

of cells over the surface of the zoarium_, forming in fact

a second layer. These secondary cells are more tumid

than the primaries, and very irregularly disposed. They
never exhibit the precise linear arrangement which charac-

terizes the latter, but are strewn, as it were, over the

primitive layer.

ScHizopoRELLA SANGUINEA, Norman.

Plate XXXIX. figs. 6, 7.

Hemeschara SANGUINEA, Normun, Quart. Journ. Micr. Sc. (n. s.) viii. 222,

pi. vii. figs. 9-11.

EsCHAEELLA SANGUINEA, Smitt, Flor. Brj-QZ. pt. ii. 54, pi. viii. figs. 164, 165.

Zooecia subquadrangular, arranged with great regularity
in linear series, quincuncial, flattened, bordered by-

raised lines, thickly covered with large, circular perfora-

tions, the perforations sometimes separated by nodulous

reticulated ridges ; orifice arched above, a central sinus

on the lower margin, and on each side of it a very small

notch-like indentation. Sometimes a small uvicularium,

*
Voyage dans rAraer. merid., vol. v. part 4, page 14, pi. vi. fig. 12.
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•vvitli subacute mandible, on eacb side of the aperture

at the very top of the cell, and others distributed over

the zoarium. Ocecia subglobose, tumid, punctured,

and nodulous.

Colonies incrusting, or "rising in frill-formed, free expan-

sions, consisting of a single series of cells
"

[Norman] ;

or "in tubiform convolutions" [Smitt] ; shining, and

of a deep red colour.

Range of Variation. S. sanguinea is often strongly cal-

cified, and it changes much in appearance according to

the degree in which the stony crust is developed. The

habit of growth is also variable to some extent ; and though

it commonly takes the form of a spreading crust, it also

rises at times into free expansions, consisting of a single

layer of cells. The detachment and upward growth of

the cellular lamina, unaccompanied by any change in the

plan of budding and the structural composition of the

zoarium, is a very trivial variation ;
and the genus Heni-

eschara, which is based on this character, has certainly

no claim to stand.

The avicularia in this species, according to Prof. Smitt,

are variable in position, number, and size; in their most nor-

mal arrangement, he says, they are placed one on each side

of the orifice. They are often either wanting altogether,

or are overgrown and concealed by the calcareous crust.

I have a Mediterranean form which agrees closely with

the present, but has three small avicularia, placed in a line

below the orifice, with a rounded mandible.

Habitat. On shells and stones, &c., in rather deep water.

Localities. Off Fermain Bay, Guernsey, on shells and

Eschara (A. M. N.) : on stones, Cornwall, deep water

(T. H.).

Geographical Distribution. Florida, south-west of Tor-

tugas, in 60 fathoms (Pom-tales) : Naples (A. W. Waters) .
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SCHIZOPORELLA CRISTATA, Hincks.

Plate XL. figs. 6, 6 a.

SciiizopORELLA CRiSTATA*, HincJis, "On the Classification of British Poly-

zoa," Ann. N. H., February 1879, 157.

Zooecia small, short-ovate, or rhomboidal, distinct, convex,

divided by rather deep sutures
;
surface silvery, smooth,

or slightly furrowed, with a few punctures ;
orifice sub-

orbicular, with a central sinus below, and five marginal

spines ; immediately under the lower margin a promi-
nent mucro, from which the elevated peristome passes

off on each side, forming with it a wall round a large

proportion of the orifice ;
on the inner side of the

mucro a very small and delicate avicularium, with pointed
mandible directed straight upwards. Ooecia (propor-

tionally) large, subglobose, punctured, with an erect,

crest-like ridge running across them at the top.

Primary cell very small, suborbicular, sides sloping steeply

upwards, the summit occupied by an oval area, at the

upper part of which is placed the semicircular orifice,

sinuated below
;

six spines round the orifice, and three

on the lower border of the area.

Habitat. On the shell of the scallop.

Locality. Hastings (Miss Jelly).

I have only seen a single colony of this very beautiful

species, consisting of the primary and about sixteen other

cells, which, from their freshness, have a remarkably

bright, glossy, subhyaline appearance. I have no doubt

that with age it undergoes very considerable change in

supei'ficial character.

* This species was first labelled (in MS.) nitidula, and appears under this

name, without description, in the List of Polyzoa published by the Natui-al-

History Society of Hastings and St. Leonards (1878). I have changed it,

that the specific designation may be founded on a permanent character, and

not on one which is probably fugitive.
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The cells are decidedly convex and very distinct, the

wall sloping up rather abruptly from the base towards the

centre. The mucro forms the middle point of the wall,

which incloses the orifice in front and at the sides, and

rises above it like a pillar. The avicularium on its inner

aspect is minute, and not easily detected. The ovicell is

large, and covers the whole of the front of the cell above

it
; the surface is silvery, and thickly perforated below

the prominent crest which crowns it.

b. With rounded or spatulate avicularia, lateral or median.

SCHIZOPORELLA BIAPERTA, Michclin.

Plate XL. figs. 7-9.

EsciiARA BIAPERTA, Michelhi, Icon. Zooph. 330, pi. Ixxix. fig. 3.

Lepralia BIAPERTA, Bi(sJc, Crag Pol. 47, pi. vii. flg. 5: Mamoni, Bryoz. d.

Pliocene Antico di Castrocaro, 21, pi. ii.
flg. 28 *.

Reptoporina BIAPERTA, D'Orb. Pal. fran9. Terr. Oret. 442.

EsciiARELLA LINEARIS, forma BIAPERTA, Smitt, Qilfv. K. Vetensk-Ak. Forh.

1867, Bihang, 14 & 98, pi. xxiv. figs. 70, 73.

HiPPOTiioA BIAPERTA, Smitt, Flop. Bryozoa, pt. ii. 46, pi. viii. figs. 173-176.

HiPPOTHOA DivERGENS, id. Flor. Brjoz. pt. ii. 47, pi. ix. figs. 177, 179.

Zocecia ovate, slightly convex, quincuncial; surface

smooth and shining, the front wall perforated in the

young state; orifice suborbicular, with a sinus, more
or less open, below ; peristome not raised, except in the

fertile cells, in which it forms a wall round the front of

the cell; on each side of the mouth a small, round,

* Manzoni describes the species from the Castrocaro beds as having a
vibraculum on each side of the orifice, and an avicularium on the lower part
of the cell. But the real nature of the lateral appendages would not be

apparent in fossil specimens ;
and the openings left by the small, rounded

avicularia which occur on S. biaperfa might easily be mistaken for

"vibracular pores." The avicularium on the front of the cell in Manzoni's

description corresponds with the large elevated avicularium, with a pointed

mandible, which is found on the recent species.
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elevated avicularium
;
mamillse scattered here and there

over the zoariiim, bearing large uvicularia, with a

slender_, pointed mandible. Ocecia rounded, broader

than long, somewhat flattened in front, the base enve-

loped by a thick layer, which incloses a semicircular

space, traversed by radiating lines.

Colonies forming rather large, irregular crusts
; the cells

sometimes disposed in detached series (forma laxa,

Smitt).
Form eschariformis (A. W. Waters). Zoarium erect and

foliaccous.

Range of Variation. Smitt has described as a new

species, under the name of Hippotfioa divergens, a Floridan

form which, I confess, seems to me to be identical with

S. h'laperta. The only distinction between them, so far

as his descriptions enable me to judge, of any importance,

is a slight difference in the form of the mouth. In

Michelin's species (= Hlppothoa biaperta, Smitt) the

sinus appears to be smaller, and to partake more of the

character of a notch in the centre of the lower margin.

In the divergens form, to which all the British specimens

which I have seen are referable, the suborbicular orifice is

produced below into an open, wedge-shaped sinus, the

peristome usually slants gradually away to the bottom of

it, and there is only a slight constriction of the aperture

on each side. But there are many intermediate varia-

tions
;
and remembering the diversities in this particular

that are met with in such a species as S. auriculata, it

is difficult to regard this difference as possessing any

great importance. The shape and general character of

the cell, and the structure and position of the lateral

avicularia, are, I believe, the same in both forms. In

both, the mamillce, supporting large avicularia with a

pointed mandible, are present, and often in considerable

numbers.
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The ovicells of Hippothoa divergens are not described

by Smitt; but on Algerian specimens in my possession,

which exhibit the characters of this variety, they are

developed abundantly, and they are identical with those

figured by Smitt for the biaperta form. On the whole, I

can see no reason for making two species, and I therefore

unite the varieties under Micheliu^s original name.

Besides the differences in the contour of the mouth, to

which I have just referred, there are others in the super-

ficial characters.

In British specimens the walls are solid and compact,

perfectly smooth, of a glossy white colour, and imperforate.

In the Algerian examples the walls are thinner, and the

texture much more delicate. The Crag form, figured by

Busk, has a perfectly smooth surface, and has an avicula-

rium on one side of the mouth only. In recent specimens

there are more usually two, one on each side
;
but in some

cases a single oral avicularium occurs.

Smitt assigns to S. biaperta a row of punctures round

the margin, which I have not observed in British speci-

mens. Their absence may be due to a different degree of

calcification.

The number of the large, mamillated avicularia varies

in a remarkable manner. Sometimes they are scarcely to

be met with
;
sometimes they occur in wonderful profu-

sion, as on the Algerian specimens, in which almost every

cell, in certain portions of the colony, bears a large mound,

covering the greater part of the front surface. The avicu-

laria are placed on the side of these mound-like promi-

nences, the extremity of the ^'beak^^ just reaching to the

summit. The mandible is broad at the base, and tapers

off rapidly to a point.

In this and the allied species, S. armata, we have a

striking illustration of the variability of the avicularium
;

s
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ill one case the rouiided and the spatulate, in tlie other

the rounded and the pointed forms, are associated.

The Lepralia plana, Dawson, from the Gulf of St.

Lawrence and the Canadian Postpliocene deposits, is an

allied but distinct species.

Habitat. On stones and shells, from shallow to deep

water.

Localities. Var. divergens:
—Guernsey (A. M. N.) :

Hastings, on scallop-shells (Miss Jelly).

Geographical Distribution. Var. divergens:
—off the

coast of Florida, 135 fathoms (Pourtales) : Algiers

(J. Y. J.). Var. biaperta:
—

Spitzbergen and Greenland,

not frequent (Smitt) : Kara Sea (Stuxberg and Theel) :

Floridan Sea, very common (Pom-tales).

Range in Time. English Crag (Busk) : Older Pliocene,

Castrocaro (Manzoni) : Miocene, Done, France {fide

Waters). Forma eschariformis, Sicilian Pliocene, Bruc-

coli (A. W. Waters) .

SCHIZOPORELLA ARMATA, HiuclvS.

Plate XLI. figs. 7, 8.

Lepralia armata, Hincks, Devon and Cornw. Cat., Ann. N. H. ser. 3, ix.

207 (47 Sep.), pi. xii. fig. 5.

Zooecia rather broad, ovate, distinct, quincuncial; surface

granular, sometimes punctured round the margin ;

orifice orbicular, with a deep, loop-like sinus below;

peristome raised and thickened in front and at the

sides; oral spines four or five, very tall and stout, two

or three placed on the upper margin, and two lateral,

the latter projecting in front of the ovicell
;
on each

side of the orifice, near the top, a raised process bear-

ing a small avicularium, with a semicircular mandible
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directed outwards, often replaced by a large spatu-
late avicidarium. Ocecia semicircular, rather shallow,

flattened in front
;

surface smooth, with obscure radi-

ating ridges.

(Colonies forming large brownish or grey patches.

Habitat. On stones, &c., from deep water.

Locality, South-westof Polperro, in 30 fathoms (T. H.).

Geographical Distribution. Algiers, on shell (J.

Y. J.).

The cells in this strongly marked species are moderately

convex, well defined, arranged very regularly in quincunx,

and coarsely granulated. The orifice is rather large, and

appears to be deeply depressed from the elevation of the

cell-wall around it; it is filled in by a light horn-coloured

operculum, which bears a very close resemblance in form

to a balloon. In fresh specimens the spines are a very

conspicuous feature ; they are stout, and of remarkable

length. The two foremost are articulated to a short,

tubular process; and when the ovicell is present, they

stand erect in front of it, and rise high above it. There

is sometimes an avicularium on each side of the orifice,

sometimes on one side only. The semicircular mandible

is turned outwards ;
it is interesting to note that on the

lower margin of the avicularian aperture there is a minute

sinus corresponding to the larger one on the mouth of

the cell. The small avicularia are placed at the upper

extremity of an ascending process ; occasionally they are

situated rather below the inferior margin ; but their more

usual position is near the top of the cell. Not unfre-

quently their place is occupied by a very different struc-

ture. Instead of the small rounded form, there often

occurs an elongate avicularium of large size, with a spa-

tulate mandible, usually, but not universally, pointing

s 2
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upM'ards, and elevated above the surface of the celh These

large avicularia are also scattered irregularly over the

zoarium.

SCHIZOPORELLA AURICULATA_, HaSSall.

Plate XXIX. figs. 3-9.

Lepralia Ai'RiCT'LATA, Hoss. Ann. N. H. ix. 412: Johnston, B. Z. ed. 2, 310,

pi. liv. fig. 8: Busk, B.M. Cat. ii. fi7, pL Ixxxix figs. 4-6.

EscHARELLA AURicuLATA, Smtit, ffifv. K Vet.-Ak. Foi-h. 1867, Bihang, Krit.

Forteckn. iv. 12 & 90, pi. xxiv. figs. 58, 59.

Lepralia ochracea, Hincks, Dev. and Cornw. Cat., Ann. N. H. ser. 3, ix.

206, pi. xii. fig. 3.

Zooecia rhomboid_, occasionally subovate, shorty depressed,

disposed in linear series, radiating from a central point,

separated by raised lines, punctured or granular, some-

times covered with a thick reticulated crust ;
orifice

suborbicular, with a sinus below
; marginal spines 2—4 ;

a small avicularium, with rounded mandible, imme-

diately below the centre of the lower lip, usually on a

mamillary eminence, which is sometimes prolonged
into a mucro, frequently replaced by a larger avicu-

larium, with spatulate mandible. Ocecia subglobose,

depressed, closely united to the cell above, sometimes

completely immersed, punctured, often partially enve-

loped in a granular crust
; occasionally mucronate.

Colonies spreading in subcircular patches of a bright red

colour; when young surrounded by a distinct border

of partially developed zocecia.

Var. a. ochracea {:=Lepralia auriculata, var. Leontiniensis ,

Waters). Surface of the zoarium flat, thickly covered

with minute papillae; orifice of the zooecia suborbicular,

produced below into a pointed sinus
; a little below it a

small oval avicularium, immersed, sometimes placed ob-

liquely, mandible pointing downwards; often replaced

by a very large, elongate avicularium, covering a great

portion of the front of the cell; mandible of almost
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equal width throughout, very slightly, if at all, expanded
at the extremity.

Colony a large, irregular crust, of a dull-yellow colour

when dead.

Var. /3 {cusjiidata) . With a conspicuous spike-like process
on the front of the ovicell ; aviculariwn very prominent.

(Plate XXIX. fig. 8.)

Range of Variation. S. auriculata is liable to many

variations, some of which involve a remarkable change in

the appearance of the species. Many of these variations

are due to the different degrees of calcification which

mark the different stages of growth, and which are also

probably to some extent dependent on diversities in

habitat. In their youngest state the cells have the walls

thin and perfectly smooth, and more or less punctured.

They are soon, however, enveloped in a crust composed of

anastomosing ridges, amongst which the punctures are

visible. This is their normal adult condition. But in

some cases the thickening of this secondary envelope is

carried to an extraordinary extent. The cells are buried

so deeply beneath a mass of coarse reticulated crust, that

the mouth and avicularium, instead of being on the surface,

are placed at the bottom of a kind of circular shaft. The

character of the ovicell is also much affected by the

development of the calcareous covering. It is sometimes

so much enveloped by it, that it appears as a very slight

swelling on the surface of the zoarium. At other times it

is partially inclosed by the crust, a somewhat semicircular

space being left free in front. In some cases the zoarium

is overspread by a white granular crust. Besides these

differences, which are due to calcification in its various

degrees, there are others in the form and position of the

avicularium which have a special interest. In its normal

condition this appendage is small and almost circular,
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and is situated on the top of a mamillary swelling imme-

diately below the inferior margin of the mouth. In other

states, however,, some of the mamillse, especially towards

the edge of the colony, are found of much larger size,

bearing an elongated avicularium of somewhat oval shape.

In others the increase in size has been carried much

further, accompanied by a striking modification in the

form of the avicularium, which is now distinctly spatulate.

A specimen of >S'. auriculata, in which a considerable num-

ber of the cells have passed into this condition, presents

a very remarkable appearance
—the avicularia, with their

large rounded extremities, projecting beyond the ma-

millary eminences on which they are mounted. In the

interior of the colony cells may be found which bear the

usual character.

In the var. marked a [ochracea) there is considerable

divergence from the normal type. In most of the cells

the avicularia, instead of being elevated and placed imme-

diately below the mouth, are situated at some distance

from it, on the front surface, and are completely im-

mersed. They are small, and oval or subcircular in shape.

Many of the cells, however, bear avicularia tliat may

truly be called gigantic. They extend from a little below

the orifice to the bottom of the cell, and are so ample as

almost to cover the front surface. They have not the

truly spatulate figure which distinguishes the large avicu-

laria just mentioned, and are best described as linear-

oblong. The sides are not hollowed out, nor is the extre-

mity enlarged.

So striking are the peculiarities of this form that I

at first regarded it as a distinct species, and described it

under the name of Lepralia ochracea. I am now con-

vinced, however, that these variations in the avicularium

are not characters of specific value. On a specimen of
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undoubted S. auriculata I have met with large avicularia

exhibiting the same type of form as those just described.

The short oval avicularia correspond with an early

developmental stage in the normal form. The total

absence of the umbo and the immersed condition of the

avicularium seem to be the only really distinctive points ;

and these are of comparatively small importance.

These varietal modifications of the avicularium, of

which we have many instances, have a high morphological

interest. They illustrate the instability of this element of

the structure, to which I have elsewhere referred, and

should teach us caution in employing it as a diagnostic

character.

Habitat. On shells, stone. Coralline, and occasionally

weed {Ptilota plumosa, Finmark), from very shallow to

deep water.

Localities. Widely distributed, and common. The

Minch j Shetland, to 100 fathoms (A. M. N.) : Orkney

(Lieut. Thomas) : Northumberland, rare (Alder) : Norfolk

(Hassall) : Suffolk
; Isle of Wight (Busk) : Isle of Man

;

Devon; Cornwall, 60 fathoms (T. H.) : Scilly (M^An-

drew) : Belfast (W. T.) : Dublin (Hassall) : &c. Var. a.

coast of Cornwall, 30 fathoms; var. /3. Guernsey (T. H.).

Geographical Distribution, Greenland (Torell) :

Finmark (Loven) : Spitzbergen, on NuUipores and stones,

3-30 fathoms (Smitt) : Bergen (A. M. N.) : Gulf of St.

Lawrence (Dawson) : Algiers (J. Y. J.) : ^gean Sea,

var. (E. Forbes) : ?E. Falkland Islands, 4-70 fathoms

(Darwin) : Glenelg (T. H.). Var. /3. ? Red Sea or Medi-

terranean.

Range in Time. Normal and var. a., Sicilian Pliocene,

Bruccoli (A. W. Waters).
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SCHIZOPORELLA UMBONATA, Busk.

Plate XXIV. fig. 2.

LErRAHA UMBONATA, Bus^; Quart. Journ. Mior. Sc. viii. 143, pi. xxvii.

fig. 1.

Zooecia oblongs serial, separated by a narrow raised line,

areolated round the margin, and sometimes punctured
in front, with a central umbo ;

orifice suborbicular or

sometimes contracted below, peristome simple, armed

with four spines above ; immediately below the orifice

a prominent avicularium, with a semicircular mandible.

Ocecia large, rounded, umbonate, with a small vitta or

depressed area placed obliquely on each side below.

Habitat. On stone.

Locality. Shetland (Barlee),

Mr. Busk compares this form with Lepralia verrucosa.

Of its affinities I can only speak doubtfully, as it is one

of the few species which I have not had the opportunity

of examining ;
but in general character it certainly ap-

proaches very nearly to S. auriculata
;
and as it is stated

that the orifice is sometimes contracted below, we may, I

think, infer that its closest relationship is with the present

group. The umbo in the centre of the cell, and the vittae

on the ocecium are the most characteristic features. In

most other respects, in the shape and disposition of the

cells, in the general form of the orifice, in the number of

the spines and the position of the avicularia, it agrees

with the preceding species.

The umbo on the ovicell, as Mr. Busk has remarked,
"

is merely that belonging to the cell in front of which

the ovicell rises.
'^
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SCHIZOPORELLA DISCOIDEA, Busk.

Plate XXX. figs. 8, 9.

Lkfiulia DISCOIDEA, Busk, Quart. Journ. Micr. Sc, Zoopbjtol. vii. (1859),

66, pi. xxii. figs. 7, 8 ; ibid. viii. 144, pi. xxvii. figs. 4, 5 ;

ibid. viii. 283: Hincks, Quart. Journ. Micr. Sc, Zoophytol.

viii. 276, pi. XXX. figs. 4, 4 a.

Alysidota conferta, Busk, Eep. Brit. A.ssoe.

Zocecia ovate^ punctured or granular, surrounded by a

raised line, disposed in linear series, which radiate

regularly from a central depression ;
orifice slightly

raised, arched above, lower margin straight, with a notch

in the centre
; peristome, in fertile cells, much elevated

in front
;

oral spines 6-7
;
on one side (or on both

sides), a little below the mouth, a small raised, oval

avicularium, mandible directed dowuAvards ; frequently

replaced in the marginal cells by a long linear avicularium

slanting outwards. Ooecia globose, recumbent, punc-

tured, hooded.

Colonies small, forming subcircular patches, slightly de-

pressed in the centre.

Range of Variation. The surface of the cells, which is

smooth and punctured in an early condition, becomes more

calcified with age, and the punctures are surrounded by

roughened ridges of stony matter
,•

in a more advanced

stage the walls are much thickened and granular. The

chief variations occur in the number, shape, and distribu-

tion of the avicularia. The elongated form is almost

confined to the young or marginal cells, and is by no

meaus always present upon them. It usually occurs in

pairs, one on each side of the mouth. Occasionally, but

very rarely, it is met with on one of the inner cells. In

most cases it is replaced by a small raised avicularium,

situated a little below the mouth, sometimes on both sides,
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sometimes on one side only, and frequently in the centre.

Specimens seem to occur in which these appendages are

wanting altogether.

Habitat. On shells from moderate depths.

Localities. Shetland (Barlee): coast of Antrim (Hynd-

man): Hastings (Miss Jelly): Guernsey (T. H.): Birter-

buy Bay (A. M. N.).

Geographical Distribution. Madeira; Algiers (J.

Y. J.).

This eminently characteristic species is readily distin-

guished from all other British forms. It grows in some-

what circular patches, slightly depressed at the centre,

where the cells are much smaller than elsewhere. From

this point well-marked rows of cells radiate with perfect

regularity towards the margin. A very peculiar appear-

ance is given to the colony by the hooded ovicells, which

are produced in great profusion. The peristome rises to

a considerable height in the fertile cell, projecting in

front, and united at the sides to the ovicell, so as to form

a wall round the mouth, which conceals the real opening.

In some cases it is extended as an arch across the front

of the ovicell itself. In fresh specimens the cells are dis-

tinctly defined by a raised marginal line. The long, de-

pendent avicularia are frequently wanting.

c. Usually without avicularia.

ScHIZOPORELLA SINUOSA, Busk.

Plate XLII. figs. 1-6.

LEriiALiA siNrosA, Busk. Quart. Journ. Micr. Sc. viii. (1860), 125, pi. xxir.

figs. 2, o.

EsciiARELLA LINEARIS, ibnua SECiNOAui \, Smitt, ffifv. K. Vetciisk.-Ak.

Forli. lR(r7, Bihang, 14 and 0',>, pi. xxv. fig.s. 74-77.
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Zooecta subrhomboidal or irregularly ovate^ flattened in

front, slightly elevated towards the orifice, bounded by
a prominent sinuous line

;
surface granular, large fora-

mina round the base of the cell, and frequently scattered

over the entire surface
; orifice, in its earliest stage,

arched above, lower margin straight, with a rounded

sinus in the centre, peristome thin, unarmed ; at a

more advanced stage suborbicular, produced below,

peristome raised. Ocecia rounded, depressed, subim-

mersed, granular, frequently with a single large pore

on the front.

Colonies forming subcircular, flat, glossy crusts, of a rich

red colour.

Var. a [arniata). With a small avicularium within the

mouth on the lower margin ;
mandible rounded (Plate

XLII. fig. 2).

Range of Variation. This species exhibits some very

remarkable variations, dependent chiefly on the extent to

which calcification has proceeded. The mouth com-

pletely changes its character at different stages of growth,

the primitive shape being more or less concealed by a

secondary formation, which surrounds and partially over-

hangs the original aperture. As it appears in young colo-

nies or in marginal cells, the mouth is almost semicircu-

lar, with a straight lower margin, which is hollowed in the

centre into a rather broad rounded sinus. The secondary

aperture, which is found in the older portions of the

colony, and which closes in the original opening, is sub-

orbicular, more or less produced and pointed below. The

latter character varies considerably; and, especially towards

the edge of the crust, the lower secondary margin is often

without the sinus.

The surface is usually granular, covered with minute

wart-like prominences. The large foramina are sometimes

confined to the border of the cell, but very frequently they

are scattered over the surface. Thev are filled in bv a
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membrane, and appear as glittering spots of a pale golden

colour. With age the walls thicken and the foramina are

sometimes obliterated, the surface being uniformly gra-

nular. In a variety from Shetland the front wall of the

cells is almost smooth and glossy, and covered by a network

formed by a delicate beaded line (Plate XLII. fig, 4),

When old and worn the red tint is lost^ the walls are much

thickened, and of a dirty whitish colour, and coarsely punc-

tured. Postpliocene examj)les from Canada present exactly

this appearance, and hardly differ, except in the larger size

of the cells, from old specimens dredged in Scotland.

Smitt has remarked that a small avicularium is some-

times present on the lower margin, between the primary

and secondary apertures. On British specimens I have

never seen any trace of such a structure ; but on a form

from the Gulf of St. Lawrence, which in all other respects

(except, perhaps, the size of the cells) agrees with S.

sinuosa, an avicularium with a rounded mandible occurs,

occupying much the same position as in Porella concinna.

I have described this form as var, a. (armata).

The central pore on the front of the ovicell frequently

shares the fate of the foramina in the cell-wall, and is

obliterated by the calcareous overgrowth.

Habitat. On shells and stones from shallow to deep

water (150 fathoms) .

Localities. Shetland (Barlee) : ibid., on stone and

shell. Outer Haaf (A. M. N.) : west coast of Scotland

(T.H.).

Geographical Distribution, Spitzbergen, 30-50 fa-

thoms ; Finmark, frequent (Smitt) : Greenland (North-

Germ, Pol, Exped,): lat. 72° 55' N,, long, 37° 57' 68"

E., 150 fathoms (Dutch Arctic Exped, 1878): Gulf of

St. Lawrence, normal and var. a (Dawson).

Range in Time. Canadian Postpliocene deposits

(Dawson) .
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ScHizopoRELLA Cecihi, Audouin.

Plate XLIII. fig. 6.

Flustra Cecilii, Ai<d. Expl. i. 239 : Savigny, Egypte, pi. viii. fig. 3*.

Lepralia Cecilii, Busk, Quart. Journ. Micr. Sc, Zoophyt. v. 173, pi. xv.

figs. 6, 7 : Hincks, Devon and Cornw. Cat., Ann. N. H.

ser. 3, ix. 205 (45 sep.).

?Lepralia Peeugiana, Hdler, Bryoz. Ad. M. 26, pi. ii. fig.
10.

Zocecia ovate, distinct, separated by moderately deep

sutures, lined round, quincuncial, thickly punctured
over the surface, with a smooth central umbo

;
orifice

arched above, lower margin straight, with a loop-like

sinus in the middle; peristome slightly thickened.

Ooscia globose, prominent, minutely granular, of a deli-

cate pearl-whiteness. Aviculaina none.

Colonies spreading irregularly, vitreous and glistening

when fresh.

Range of Variation. There is very little variability in

this handsome species ; but it seems to be very liable to

monstrosities. The ovicells are commonly distorted and

bent out of their natural position. Abnormal cells also

frequently occur, of great width and irregular shape,

formed evidently by the union of two cells.

Habitat. On stone, shell, &c, from rather deep water.

Localities. Jersey (Mrs. Buckland) : coast of Cornwall,

on stone, &c., from deep water; Guernsey (T. H.).

Geographical Distribution. Algiers (J. Y. J.) : ?Adri-

atic (Heller) : Naples (A. W. "Waters) : Australia (Miss

Jelly).

*
Savigny's figure is admirable in most respects ; but the artist has repre-

sented a granular instead of a punctured surface.
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SCHIZOPORELLA CRUENTA, Nomiail.

Plate XXX. fig. f>.

Leprama violacea, var. cruenta, Busk, B.M. Cat. ii. 69, pi. ex. fig. 1.

Lepralia cruenta, Norman, Ann. N. H. for Jan. 1864, 7.

DiscopoRA CRUENTA, ^mitf, OEfv. Kong. Vetensk.-Akad. Forb. I878, No. 3,

23.

Zoop.cia ovate, often irregular in outline
;
walls massive,

the surface undulated, coarsely granular, perforated in

front by a number of large foramina, and also more or

less punctured round the edge; orifice suborbicular,

closed in by a thick rounded border, which is slightly

channelled in front. Ocecia unknown.
Colonies in small, roundish or irregular patches of a deep-

red colour.

Habitat. Usually on large stones from deep water; more

rarely on shells.

Localities. Shetland, rare, 80-100 fathoms (A. M.

N.) : Peterhead, rare (C. W. P.) : Orkney (Dr. Greville) :

Channel Islands (Busk).

Geographical Distribution. Nova Zembla, Beluscha

Bay, 30-50 fathoms (Stuxberg and Theel, fide Smitt) ;

Greenland
("^
Valorous

'

dredgings).

Range in Time. Scotch Glacial deposits (Geikie).

Distinguished by its massive habit, its rvigged surface

pierced by numerous large punctures, and its rich red

colour. The typical form of the cell is ovate ; but there

are many irregularities. The surface of the zoarium

is covered with inequalities, pierced by many holes,

and roughened throughout by a multitude of granules.

Round the mouth the thick walls swell out into a broad

massive border and close it in. There is no armature

whatever, but the greatest structural simplicity. The



SCHIZOPORELLA HYALINA. 271

ricli colour, which is tolerably preserved in dead speci-

mens, is a good specific mark.

The orifice in young cells is slightly sinuated in front ;

and this character allies the species to the present group;

but it is singularly destitute of striking structural features.

SCHIZOPORELLA HYALINA, LinnffiUS.

Plate XVIII. figs. 8-10.

Cellepora HYALINA, Liuti. Sjst. ed. 12, 1286 : Fabr. Faun. Grcenl. 435.

Cellepora nitida, Fabr. Faun. Groenl. 435.

Cellepora personata, D. Chiaje, Ann. S. Vert., Mem. iii. 39, pi. xxxiv.

figs. 17, 18 (ovicell).

Escharina personata, M.-Edwards, in Lamk. An. s. V. ed. 2, ii. 236,

no. 24.

Berenicea HYALINA, Hciss. Ann. N. H. vii. 367.

Lepralia cylindrica, Hass. Ann. N. H. vii. 368, pi. ix. fig. 6 (opaque var.).

Lepralia HYALINA, W. Thompson, Ann. N. H. v. 253 : Johnston, B. Z. ed. 2,

301, pi. liv. fig. 1: Busk, B.M. Cat. ii. 84, pi. Ixxxii.

figs. 1-3, pi. xcv. figs. 3-5, pi. ci. figs. 1, 2.

? Cellepora ovoidea, Lamx. Pol. Corall. flex. 89, pi. i. fig .1 ; Exp. Meth. 2,

pi. ixiv. figs. 4, 5.

Celleporella HYALINA, Gray, B.M. Rad. 128.

Mollia HYALINA, forma HYALINA auctt., Smitf, loc. cit., Krit. Fort. iv. 16 and

109, pi. XXV. figs. 84, 85.

Zoop.cia elongate-ovate or subcylindrical, horizontal, di-

stinct, occasionally subcarinate, disposed somewhat

irregularly in radiating rows often separated by pimc-
tured spaces ;

walls very thin and hyaline ; surface

smooth and shining, or slightly furrowed transversely ;

orifice terminal, orbicular^ frequently with a deep
sinus in front ; peristome thin, the upper margin
raised. Ooecia globose, prominent, punctured, often

rising into a boss in front; fertile cells small and

partially aborted, produced chiefly in the central por-
tions of the colony_, and developed upon the primitive

layer of cells.

Polypide with 12 tentacles.
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Colonies forming white circular patches, often with a

silvery lustre.

Var. a [cornuta) . With a stout tubular process on each

side of the mouth.

Var. /3 [incrassata) . Walls thickened and opaque.
Var. 7 [tuberculatd). With a number of tubercles on

the front of the cell, and often a strongly developed
umbo below the orifice^.

Range of Variation. In what may be regarded as

its normal condition, the cells of Si. hyalina are glassy

and transparent, of thin substance, and most delicate

texture.

A variety, however, is of common occurrence in which

the walls are much thicker, opaque, and of a dirty white

colour. The cells, except those which carry the ovicells,

are usually subcylindrical, elongated, and very slightly

bulging at the sides, but occasionally of a shorter and

broader make. In some cases the cell-wall slopes rather

steeply up on each side towards a central keel, which

passes from the orifice, where it rises into a prominent

point, to the base of the cell. A ridge-like umbo is

also frequently developed immediately below the inferior

margin. The orifice presents itself in two very diff'erent

conditions : in one it is ample and simply orbicular
;
in

the other there is a marked sinus on the lower margin,

which is sometimes broad and open and sometimes very

* Busk, in a paper on new Species of Poljzoa from Kerguelen's Island

(Ann. N. H. for Feb. 1876, p. 116), describes a yariety conferta, distin-

guished by
" tke crowded and confused growth of cells and ovicells in the

central portion of the patch," giving it the appearance of a Cellepora, and by
the wide, patulous mouth. But the first of these characters has certainly

no claim to be regarded as varietal. It belongs to the ordinary form of the

species, and is one of its most striking features. It is associated with the

wide, patulous, orbicular mouth, and also with the smaller sinuated aper-
ture.



SCHIZOPORELLA HYALINA. 273

deep and narrow. The extreme forms (the simply orbi-

cular and that with a subtiibular simis) are connected by
intermediate varieties. In many cases the two projec-

tions or denticles^ placed one on each side of the aperture

a little above the inferior margin^ which mark the posi-

tion of the hinge of the oral valve, are quite incon-

spicuous, and the mouth appears almost perfectly cir-

cular. In other cases they are more strongly developed,

and stand out so prominently as to produce a decided

narrowing of the aperture, while, at the same time, they

define a broad and shallow sinus below. In this con-

dition there is only a slight departure from the orbicular

type ;
but a further change in the same direction brings

with it the contraction and deepening of the sinus, and

affects materially the contour of the mouth.

A common variety [cornuta) (Plate XLV. fig. 2) has two

erect processes, rising one on each side of the orifice.

But perhaps the most remarkable deviation from the

ordinary type is met with in an Australian form, which,

in spite of its peculiarities, must be referred to this

species. On each side of the orifice, which is furnished

with a deep and narrow sinus, is a process such as we

find in the variety cornuta. Immediately below the infe-

rior margin rises a very tall mucro, broad at the base, and

tapering upwards, which usually bends inward over the

mouth. A line of prominent tubercles runs down each

side of the cell on the front wall
;
and frequently one is

also present in the centre. The ovicell is developed on

the ordinary zooecia, is flattened in front, with a number

of tubercles round the edge, and an umbo in the middle.

Notwithstanding the extraordinary development of tuber-

cular processes in this form, it agrees so fully in essential

characters with S. hyalina, that it is properly ranked as a

variety.

T
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Not unfrequently the interstitial spaces between the

lines of cells are punctured, the perforations being narrow

and elongate. Small tubules are also sometimes present

in the same situation, which I believe to be the rudi-

mentary stage of the dwarf cells that bear the ooecia, and

of the other secondary cells associated with them.

In a variety from Santa Cruz the cells are much pro-

duced and attenuated below, with massive transverse

ridges, one of which projects immediately beneath the

mouth ;
the interstices are strongly punctured. (Plate

XLV. fig. 3.)

Habitat. On shells, stones, Laminaria saccharina and

other Algae, stems of Sertulariidse, &c., from between

tide-marks to deej) water (between 62 and 72 fathoms,

coast of Antrim ;
100 fathoms, Greenland) .

Localities. Universally distributed on the coasts of

Great Britain and Ireland.

Geographical Distribution. Cosmopolitan. Australia

(vars. cornuta and tuberculata) ; New Zealand (T. H.) :

East Falkland Islands, 4-10 fathoms (Darwin) : Cape of

Good Hope (Harvey) : Kerguelen^s Island, three vars.

(Busk) : Natal, var. cornuta (W. Gates) : California,

normal and var. cornuta (Dr. Sinclair) : Anticosti and

Mingan Islands (Packard) : Bahusia to Spitzbergen and

Greenland, 3-30 fathoms (Smitt) : Davis Strait, off Fre-

derickshaab, 100 fathoms (Wallich) : Nova Zembla, 2-20

fathoms (Stuxberg and Theel) : oflF Bear Island (Dutch

Arctic Exped.) : Boscoff, on red Algae and Chondrus

(Joliet) : France, S.W. (Fischer) : Santa Cruz, var. (Miss

Jelly).

Range in Time. Cor. Crag, Sutton, on shell (S. W.) :

Bed Crag (A. Bell) : Scotch Glacial deposits (Geikie) :

Postplioccne deposits, Canada (Dawson).
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The most interesting point in the history of this com-

mon and widely spread species is the mode in which the

ovicelligerous cells are developed. Universally^ it would

seem, in the common form, the ovicells are produced, not

on the primary perfect zooecia, but on special rudi-

mentary cells, which originate on the upper surface of

the former, and are intercalated between them^ at the

oral extremity.

These ovicelligerous cells are wedge-shaped, and of very

small size, and fit into the space that separates the zocecia

at their upper end. They are aggregated in the central

portion of the colony, where they occur in great numbers,

and give the crowded and "
heaped

"
appearance so cha-

racteristic of the species in its adult condition. Amongst
the ovicelligerous cells there are usually many cells of

normal form, but small size, frequently extremely diminu-

tive, developed, like the former, upon the primitive layer,

and constituting an upper stratum. As I have said, the

mass of oA'icelligerous and other secondary cells is con-

fined to the centre of the colony ;
and surrounding it

there is generally a broad tract occupied by the subcylin-

drical cells, lying horizontally and regularly disposed,

and forming a glittering belt round the opaque central

nucleus"^.

The ovicelligerous cells of *S'. hyaVma derive an addi-

tional interest from the close resemblance which they bear

to the curious structures that frequently occur on the

front of the zocecia in S. linearis. The chief difference

between them lies in the more rudimentary condition of

the cell in the latter.

* " Limbum quasi i-adiatum faeiuut."—Otiio Fabricius.

T 'Z
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d. Avicularia on a distinct area above the cell.

ScHizopoRELLA VENUSTA^ Norman.

Plate XXX. figs. 0, 7.

Lepralia venusta, Norma7i, Ann. N. H. January 1864, 84, pi. x. figs. 2, 3.

Gejiellipora glabra, forma striatula, Smitt, Flor. Bryoz. pt. ii. 37, pi. xi.

fig. 207.

Zooecia lozenge-shaped, occasionally ovate, moderately

convex, irregularly disposed, with a prominent umbo
below the mouth

; surface smooth and hyaline, punc-

tured; orifice orbicular above, produced below into a

Avide, shallow sinus, immediately above which are two

small lateral sinuses, placed one on each side; above

each cell a small rectangular area, with a minute

avicularium near the top of it, mandible rounded.

Ooecia rounded, somewhat depressed, punctured, sur-

mounted by a very small avicularium.

Habitat. On shells, in shallow water ; on Nullipore,

from a greater depth.

LocALiTy. Off Guernsey, in about 10 fathoms (A. M.

N.).

Geographical Distribution. Florida, 68 fathoms

(Pourtales) .

This is a very elegant species. The cells in their young
and fresh condition are smooth, hyaline, and glittering,

prettily speckled with a multitude of minute puncta. In

some cases, however, they soon lose this beauty, and are

covered by a dull whitish crust, which partially conceals

the perforations, and gives the zoarium a coarse appearance.

I have seen the whole of the central portion of a colony

in this condition, but surrounded by a bright zone of semi-

transparent cells.
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The zooecia are comparatively short in the older portions

of the colony, and more elongated towards the margin.

The shape of the orifice is very peculiar and distinctive :

the portion above the hinge of the oral valve is round
;
but

at this point there is a slight constriction, caused by two

small lateral projections; immediately below them the

margin recedes, and two minute indentations are formed,

and the aperture then narrows away into a shallow and

somewhat pointed sinus. The whole orifice has an elon-

gated appearance, and tapers off downwards, the regularity

of its outline being broken by the lateral sinuses.

The central umbo is of large size, and seems to be

generally present. Above the cells there is a small rect-

angular space, marked off like the ordinary zooecia, and,

like them, with a punctured surface, but having a minute

avicularium near the top of it in the place that would

be occupied in a normal cell by the oral aperture. When

the ovicell is present, it covers a large portion of this

avicularian cell, but the avicularium itself projects beyond

it and is visible on the summit.

I have met with a considerable group of these modified

cells, of various sizes and shapes, in the midst of a colony,

aud on one or two of them the umbo was present in the

usual position (Plate XXX. fig. 7). They afford one more

striking illustration of the morphological relation between

the avicularium aud the zocecium.

The remarkable structure of the orifice of the cell in

the present form seems at first sight to separate it in a

very decisive way from the allied species. But it must be

remembered that we have the same peculiarity, though in

a much less marked degree, in S. sayiguinea, a species

which in general character agrees very closely with S.

linearis. In what seems to be a variety of the latter, I

have noticed an approach to the same condition ;
whilst in
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Mastiyophora Hyndmanni the lateral sinuses are in some

states very apparent, and in others almost disappear.

In all cases this peculiarity in the form of the orifice is

due to the degree in which it is constricted near the hinge

of the operculum, and is a mere matter of detail, and not

a change of type. In S. venusta the variation seems more

striking, from the orbicular form of the orifice above and

the great width of the sinus. I do not think that we can

isolate this species from the present genus.

Lepralia obvia, described by Manzoni from the Pliocene

of Castrocaro, agrees with *S^. venusta in the form of the

mouth.

Genus MASTIGOPHORA, Hincks.

Der. From ixdari^, a whip, and ^tpw, to beai-.

Flustra (part.), Audouin.

Lepralia (part.), auctt.

Herentia (part.\ Gray.
HiPPOTHOA (part.), Smitt.

Generic Character.—Zocecia with a semicircular ori-

fice, the inferior margin straight, with a central sinus;

furnished with lateral vibracula. Zoarium {in British

species) incrusting.

The presence of fully developed vibracula in place of

the more usual avicularian appendages distinguishes the

present genus from the preceding. The character seems

to be one of considerable importance, both morphologically

and physiologically, and may fairly be used, I think, to

mark ofi" a separate group.
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Mastigophora DuTERTREij Audouiii.

Plate XXXVII. figs. 1, 2.

Flustra Dl'tertrei, Audoinn, Expl. ; Savigny, Egypte, pi. ix. fig. 2.

Lepralia WooDiANA, Busk, Crag Pol. 42, pi. vii. figs. 1 & 3; Quart. Journ.

Micr. Sc, Zooph. viii. 284 : Hincks, Quart. Journ. Micr. Sc.

viii. 276.

Lepralia aurita, Reiiss, Bryoz. d. deutseh. Septarieutb. 62, pi. vii. fig. 13.

Lepralia otopiiora, Manzoni, Bryoz. di Castrocaro, 23, pi. iii. figs. 30 (not

L. otophora, Reuss).

Zoixcia ovate or rliomboid^ distinct^ usually punctured
round the margin ;

surface granulated, the granules

frequently in radiating lines; orifice arched above, in-

ferior margin straight, with a slit in the middle, occa-

sionally an umbo below it
; peristome sometimes raised

and thickened in the fertile cells, and forming a wall

round the mouth ; marginal spines five or six
;
on each

side of the orifice, near the top of the cell, a slender

vibraculum of moderate length. Ooecia globose, closely

adnate to the cell above, often subimmersed, sometimes

with one or two spines in front of them on each side.

Colonies forming rather large crusts, with a tendency to

a lobate mode of growth.

Range of Variation. There are two very marked forms

included under this species. In one (a), which is com-

mon in Shetland, the cells are of a greyish colour and

somewhat silvery, and the granules covering the surface

are disposed pretty regularly in lines which radiate from

the centre towards the margin. The row of large pores

round the base is wanting ;
and the peristome in the fertile

colls is not raised and thickened in front
; occasionally

there is a slight prominence beneath the lower margin.

The vibracula are rather small. This variety is much

more delicate than the following. In the other (yS) the

surface is uniformly granular, and there is usually no
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endency to radiation^ the marginal punctures are a

conspicuous feature^ and the peristome is greatly deve-

loped, especially in the fertile cells, in which it forms a

wall round the orifice. There is no trace, however, of the

broad and prominent umbo with a cup-like cavity above

it, which, according to Busk, distinguishes the Crag repre-

sentatives of the species. This second form has occurred

on the coasts of Antrim and Cornwall^.

The first of these varieties seems to agree very closely

with the Flustra Dutertrei of Audouin. The Crag form

agrees generally with the Antrim and Cornish specimens;

and with these may be ranked the Tertiary Lepralia aurita

of Reuss.

I see no sufficient reason for separating these varieties

specifically, though they certainly present a very different

appearance; and I have therefore restored Audouin's

name. A Madeiran form, mentioned by Busk, seems to

combine some of the peculiarities of eachf; and I have a

specimen from Antrim in which there is a curious blending

of the characters of the two varieties. It has the elevated

peristome in the fertile cells and the flat surface which dis-

tinguish the form /3; but there is a decided tendency

towards the radiate arrangement of the granules, whilst in

one half of the colony the marginal punctures are a con-

spicuous feature, and in the other are altogether wanting.

The Hippothoa pes-anseris of Smitt, from the Gulf of

Florida, seems to differ from the present species in a single

character only
—the remarkable shape of the vibraculum,

which curiously imitates the webbed foot of a bird.

Habitat. On shells and stone, from deep water.

* The specimens from these localities stand alone in having the peri-

stome elevated into a wall round the mouth in front of the ooeeium. The

cells are also somewhat more depressed than in the Shetland variety.

t Quart. Journ. Microsc. Sc. viii. p. 284.
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Localities. Form a :
—Coast of Antrim (Hyndmaii) :

oflF the Deadman, coast of Cornwall^ 60 fathoms (T. H.).

Form (3 :
—

Shetland, very abundant, 80-170 fathoms

(A. M. N.) : Guernsey (T. H.).

Geographical Distribution. Red Sea (Savigny) :

Madeira (J. Y. J.).

Distribution in Time. Coralline Crag, on Tellina

(Searles Wood) : Mitteloligocan Tertiary beds, at Sollin-

gen (Reuss) : Older Pliocene, Castrocaro (Manzoni) .

Mastigophora Hyndmanni, Johnston.

Plate XXXVII. figs. 3-6.

Lepralia Hyndmanni, Johnst. B. Z. ed. 2, 306, pi. liv. fig. 6 : Busk, B.M.

Cat. ii. 74, pi. Ixxxvii. figs. 5-8.

Herentia HyndxMAnni, Gray, B.M. Ead. 122.

HiPPOTHOA poeosa, Simtt, Floridan Bryozoa, pt. ii. 41, pi. vii. fig. 158.

ZocBcia ovate or rhomboid, broad, flat, smooth, and often

with a row of punctures round the edge, or coarsely

punctate over the entire surface, bordered by a raised

line
;

orifice arched above, straight below, slightly

notched at each side above the inferior margin, and with

a central sinus
; peristome forming a broad, thickened

border round the upper part of the orifice; a long

vibraculum, springing from a distinct vibracular cell,

on one side, a little below the mouth. Ooecia small,

arcuate, flattened in front.

Colonies forming small, flat, inconspicuous patches.

Range of Variation. M. Hyndmanni exhibits a very

interesting series of varieties, embracing forms which, in

the hands of some systematists, would probably obtain

specific rank. Indeed Smitt has separated one of them,
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and by uo means the most marked, under the name of

Hippothoa porosa.

The cells in our British specimens usually present a

very flat surface, and are rhomboid in figure ;
the walls

are of dense texture
;
and the border is perforated by a

single row of pores. In some cases, however, the shape

varies to ovate, the surface is convex, and the marginal

perforations are wanting. The vibraculum also varies

much in length. In a form from the Red Sea (?)
the

species wears a very different aspect. The cells are nearly

half as large again as in British specimens, ovate and very

convex, and a good deal narrowed above; the thickened

peristome surrounds the whole orifice, instead of being

confined to the upper part of it; the entire surface is

covered with coarse punctures ;
and the vibracula, which

are slender and whip -like, attain an enormous develop-

ment. The vibracular cell is also placed much nearer to

the orifice than is usual. This is probably i\ie porosa of

Smitt (Plate XXXVII. fig. 5). In a yet more remarkable

form from South Africa the shape of the orifice has under-

gone modification, and the central sinus has disappeared ;

the ovate cells, which do not exceed in size those of our

British form, are covered with puncta ; and a little below

the inferior margin of the mouth there is a small circular

pore. Perhaps the most remarkable change has taken

place in the vibracula, which, instead of being slender and

thread-like, present a rigid appearance, are of moderate

length, broad below, and tapering gradually to a point,

and bear no slight resemblance to a miniature sword or

scimitar. This very marked form is worthy of being

recorded as M. Hyndmanni, var. ensiformis, if it is not

entitled to specific rank (Plate XXXVII. fig. 6).

Habitat. On stones, shells, &c., from deep water.

Locality. Sana Island, off the south-east of the Mull
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of Cantire, 40 fathoms
;

off the coast of Antrim, abundant

(Hyndman) : Belfast Bay (W. T.) : Beaufort Dyke, west

coast of Scotland, 110-145 fathoms (Capt. Beechey) :

Shetland, 80-110 fathoms; Hebrides (A. M. N.) : Peter-

head, a single specimen (C. W. P.). This species has a

very hmited range in our seas, being almost confined to

the western coasts and Shetland so far as our present

knowledge goes.

Geographical Distribution. Madeira (J. Y. J.) :

South Africa, var. ensiformis (Miss Jelly) : oflF the coast

of Florida, var. porosa (Pourtales) : ?Red Sea (R. S.

Ncvvall).

Genus SCHIZOTHECA, Hincks.

Der. From ffxiW, to divide, and 6i]icn, a receptacle.

Lepkalia (part.), auctt.

ScHizoTiiECA, Hincks, Ann. N. H. Dec. 1877.

Generic Character.—Zocecia ivith a suborbicular

primary orifice, the lower margin sinuated ; the secondary

orifice raised, tubular, notched i?i fro7it. Ocecium terminal,
ivith a fissure in the front wall. Zoarium (in British spe-

cies) adnate.

This genus agrees with the rest of the Myriozoidse in

having a sinus on the lower lip of the primary opening ;

but in the adult cell this character is completely concealed

by the growth of an elevated, tubular, secondary orifice,

which in the British species is more or less notched in

front, and carries a number of very tall marginal spines.

There is a total absence of the punctures in the cell-wall,

which are so general amongst the Schizoporellae ; and the

ovicell exhibits a peculiarity in its fissured front surface

which is only met with elsewhere amongst the Retepoi'cB.
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ScHIZOTHECA FISSA, Busk.

Plate XLI. figs. 1-3.

Lepralia fissa, Busk, Quart. Journ. Micr. Sc, Zooplij-tol. iv. 308, 309,

pi. ix. figs. 8, 9, 10.

Zocecia lozenge-sliaped, smooth and glassy, disposed in

regular linear series, divided by deep furrows, and

radiating from a common centre ; orifice orbicular,

much raised, tubular, with a deep notch on the lower

margin; oral spines six, long and slender; avicularia

large, with a pointed mandible, generally directed out-

wards, placed at the upper end of a distinct area, dis-

tributed irregularly over the colony. Ocecia globose,

prominent, smooth or slightly roughened, with a large,

wedge-shaped fissure in front; two spines visible in

front on each side.

Colonies forming small silvery-white patches.

Range of Variation. The avicularia are usually to be

met with near the margin of the colony, where they often

alternate with the ordinary cells. Sometimes they are

ranged in a line, with perfect regularity, amongst the

latter; not unfrequently there is a large collection of

them at a certain point, whilst few are found in other

parts of the colony. In some cases they are scattered

irregularly in the interstitial spaces. They are of large

size, with a long, pointed mandible, which falls upon a

well-developed
''
beak,'' and are placed at the upper end

of a distinct, lozenge-shaped area, which in size and

general appearance corresponds with the normal cell.

Apart from these difierences in the number and position

of the avicularia, this is a very constant species.

In the earlier stages of growth, the cell is destitute of its

tubular peristome, and is slightly sinuated on the lower

margin. AVhen old there is a remarkable change in the

appearance of the zoarium, the walls becoming thick.
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coarse and granulousj and losing altogether their vitreous

character and their lustre, whilst the very characteristic

spines are usually wanting. At first sight the species is

hardly recognizable in this condition.

Habitat. On shells, stones, &c., from moderate depths.

Localities. Coast of Devon (Miss Cutler) : Exraouth

(Barlee) : off the Deadman, Cornwall, 30-40 fathoms
;

Birterbuy Bay (T. H.) : Guernsey, where it is abundant

(Alder) : coast of Antrim (Hyndman).
Geographical Distribution. Naples (A. W. Waters).

Mr. Busk describes ^'two or three unequal teeth
^'

as

occurring on either side of the mouth ; but I believe that

these are nothing more than the stumps of some of the

spines which are set very far forward, so as to project in

front of the ovicell. The whole number of the spines is

six.

ScHizoTHECA DIVISA, Norman.

Plate XLI. figs. 4-6.

Lepralia DIVISA, Norman, Ann. N. H. Jan. 1864, 86, pi. x. fig. 6.

Zooecia small, crowded, slightly convex, smooth, disposed

in regular lines
;

orifice orbicular, raised, tubular, with

six very long and slender spines above, a slight notch

and two or three minute denticles on the lower margin,

which is much swollen, and sometimes produced into

a large spatulate process or flattened umbo. Ooecia

semielliptical, much elevated, smooth, flattened in front,

and with a narrow, slit-like fissure, which is not open
below.

Colonies of a glossy white colour when fresh.

Habitat. On dead shells, in moderate depths and in deeper

water.
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Localities. Between Guernsey and Herm (A. M. N.) :

coast of Antrim, on shell (Hyndman) .

There is always a swelling below the orifice ; and not

unfrequently this is developed into a massive spatulate

process, which gives a very grotesque appearance to the

cell. There seem to be generally two or three raised

points within the front margin, and, I think, a minute

central notch. The fissure on the ovicell is narrow and

linear, extending to within a short distance of the lower

margin. The mouth of the cell is armed with six very

tall and slender spines, of which two are visible below the

ovicell. A marked characteristic of this species, as of

the allied S. fissa, is the very regular disposition of the

cells in linear series. Between the two forms there are

many points of resemblance and affinity; but the last-

named is at once distinguished by the more elongate cell,

the deeply-cut sinus on the lower (secondary) margin, and

the wedge-shaped fissure in the ovicell.

Genus HIPPOTHOA, Lamouroux.

Der. From 'iTnroOor], one of the Nereids.

Catenicella (part.), Blainville.

? Terebripora, D'Orbigny*.
TuBUHPORA (sp.), Jameson.

MoLLiA (part.), Smitt.

Generic Character.—Zocecia distant, caudate, con-

nected with one another by a slender prolongation of the

lower extremity, so as to form linear series ; branches given

off from the sides of the cells ; orifice subterminal, sub-

* The members of this genus bm-row in the shells of certain Mollusks
;

but structurally they seem to agree with the present group. Our common

H. divaricata erodes to some extent the surface to which it is attached; and

the position of its cells, after their removal, is often marked by a very distinct

depression.
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orbicular, with the loioer margin sinuated or produced.

ZoARiuM adherent.

Smitt disallows the geuus Hippothoa, and ranks its

members with species which are supposed to possess similar

zooecia, irrespective of the habit of growth. Thus H.

divaricata is regarded as a hippothoiform variation upon

Schizoporella hyalina. In certain varieties of the latter

species the cell is attenuated and produced below, and no

doubt in this condition bears a considerable resemblance

to a somewhat gigantic Hippothoa. On the other hand,

the connecting fibre is sometimes much abbreviated in the

latter genus, and occasionally is quite rudimentary. In

such cases we may find indications of the way in which

one type has passed into the other. But as I should not

place S. hyalina on the strength of this occasional variation

amongst the Hippothoce, so I should not merge the latter

in Schizoporella because at times the caudate prolongation

of the cell is almost Avanting.

In several of the massive species we meet with varieties

or states in which the cells run out into single linear

series
;
but this deviation from the normal condition does

not convert them into Hippothoce. In such cases the cells

do not usually become caudate, much less are they fur-

nished with the thread-like appendage which is the common

and typical characteristic of the latter group. These linear

varieties cannot be correctly designated hippothooid.

Universally, I believe, amongst the Hippothoa the cell

is narrowed below into a kind of tubular peduncle, more

or less extended ; prevailingly it is distinctly caudate, and

produced into a filiform appendage, while the remarkable

plan of the gemmation is constant. I think we have here

the characters of a natural group, sufficiently (though of

course not absolutely) isolated, and worthy of a separate
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place and name. I have therefore decided, with the

greatest respect for Profesor Smitt^s opinion, to retain the

genus Hippothoa, which has not only a strongly marked

facies but also an ancient pedigree. In the Cretaceous beds

it is well represented by characteristic species ;
and it is

widely distributed in the waters of our own epoch.

Hippothoa divaricata, Lamouroux.

Plate XLIY. figs. 1-4 ;
and Plate I, fig. 2.

Hippothoa divaricata, Lamx. Expos. Meth. 82, pi. Ixxx. figs. 15, 16:

Johnst. B. Z. ed. 2, 291, pi. li. figs. 3, 4: Busk, B.M. Cat.

i. 30, pi. xviii. figs. 3,4*.

Catknicella divaricata, Blainv. Actinol. 462.

? Hippothoa liANCEOLATA, Gray, Zool. Misc. 3o: Hassall, Ann. N. H. vii.

366, pi. viii. figs. 5, 6 : Couch, Corn. Faun. iii. 102, pi. xviii.

fig. 6.

Hippothoa Patagonica, Busk, B.M. Cat. pt. i. 30, pi. xvii. fig. 1 ; id. Crag.

Pol. 24, pi. i. fig. 5.

Mollia hyalina, forma divaricata, Smitt, Qifv. K. Vetensk.-Akad. For-

handl. 1867, Bihang, 17 and 112, pi. xxv. figs. 86, 87.

Hippothoa longicauda, Fischer {—H. Patagonica, Busk, Crag Pol.),

Brj-ozoaires d. cotes du sud-ouest de la France, Actes Soc.

Linn. d. Bordeaux, xxvii. 1870 (p. 21, Sep.).

Zooecia more or less remote, ovate or pyriform, smooth

or finely striated transversely, glossy, of a pearly white-

ness, carinated in front
;

orifice arched above, with a

notch in the lower margin. Ocecia small, globose, with

a boss in front, borne on cells which are somewhat

inferior in size to the ordinary zocecia.

Var. a {conferta). Zocecia crowded, ovate or pyriform,

rather short, strongly striated transversely, the connect-

ing fibre rudimentary ;
orifice arched above, with a

notch on the lower margin ; a prominent umbo imme-

diately below it. Ooecia rather large, rounded, broader

* I do not include Audouin's H. divaricata amongst the synonyms, as it

possesses a very differently shaped mouth from tliat of the present species.

It is the H. Savignyana of D'Orbigny.
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than high, with a boss in front, borne on cells of tlie

normal size.

Var. ^ [carinata, Norman). Zocecia and connecting fibre

traversed by a prominent ridge-like keel.

Var. y [Patagonica, Busk). Zocecia oval, more or less

attenuated downwards, irregularly annulated, thick.

Habitat. On shells (chiefly), stones, &c., from between

tide-marks to deep water.

Localities. Generally distributed. Special localities

must be accepted with caution, as this form has been

hitherto confounded with H. flagellwn. Var,
/3.

Antrim

(Hyndman) : Birterbuy Bay (A. M. N.). Var. a. Sid-

mouth, on red weed (T. H.). Var. 7. ?Britain (Busk).

Geographical Distribution. Mediterranean (Lamx.) :

Roscoff", rare (Joliet) : France, S.W. (Fischer) : Bergen

(A. M. N.) : Arctic seas to Spitzbergen, on Ascidians,

Astarte, Sawicava, in great depths (Smitt) : Godhavn

Harbour, Disco, 5-20 fathoms C^ Valorous' Exped.) : Gulf

of St. Lawrence (Dawson) : Mazatlan, on Murex; Hob-

son's Bay, Australia (T. H.). Var. Patagonica:
—Pata-

gonia and Falkland Islands, on Fucus (Darwin) : Tasmania

(Busk).

Range in Time. Pliocene, Castrocaro, very rare (Man-

zoni) : Scotch Glacial deposits (Geikie) : Palaeolithic (A.

Bell). Var. Patagonica:
—Coralline Crag (S. W.) : HijJ-

purite limestone, St. Gregoire, near Rennes (IMichelin).

Of the varieties of this common species with which I am

acquainted, the most remarkable is the one described as

var. a {conferta). In this form the zocecia are generally

massed together and laid side by side, and do not assume

the ordinary dendritic mode of growth. Occasionally

lines of cells arranged in single series are given off from

the mass. The connecting fibre is very slightly developed ;

u
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generally the cells are somewhat produced below, so as to

be pyriform, and are attached to one another by the base

of the short peduncular extremity; sometimes three,

sometimes two, originate from the top of another cell.

The lateral branches do not usually stand out at a right

angle, but take an ascending direction. The habit and

mode of growth seem to resemble very closely those of

the Crag species H. abstersa, Busk.

The cells, when crowded together, are rather short and

ovate ; they are umbonate, and traversed by very distinct

transverse striae. The orifice agrees in all respects with

that of the normal H. divaricata. The ovicelligerous cells

are not smaller than the rest. Notwithstanding the

striking peculiarities of this form, I believe that it is

properly referred to H. divaricata, which exhibits many
variations in the length of the tubular fibre, and not un-

frequently has the cells more or less massed together*.

The var. /3 is characterized by an exaggerated condition

of the keel on the front of the cell. When seen in profile

it stands out as a prominent ridge, but is abruptly trun-

cated immediately below the orifice.

H. Patagonica, Busk, appears to be nothing more than

a thick-walled and rudely annulated variety of the present

species. As represented in the British-Museum Catalogue,

it has some affinity with our var. conferta ; but the figure

in the '

Crag Polyzoa
' makes a near approach to the

ordinary H. divaricata.

In characteristic and well-developed specimens of the

latter, branching takes place with much regularity at right

angles or nearly so to the main lines of cells, and colonies

exhibit a very definite dendritic habit.

* Dr. Johnston iiienlions a variety
"

iii which the cells are contiguous."
,iiul which occurs on sea-weeds only.
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HippoTHOA EXPANSA, Dawson.

Plate I.
fig. 1.

HippoTHOA EXPANSA, Dawson,
" Cat. Anim. and Plants obseryed on the South-

east side of the St. Lawrence, from Quebec to Gaspe," &c.

By Robert Bell. PoIy::oa by Dr. Dawson. Geol. Survey
of Canada, Report of Progress for 1858 (published 1859),

255: Ncrman, Quart. Jom-n. Micr. Sc. 1868 (n. s.), viii.

216, pi. vi. figs. 1, 2.

Zooecia large, ovate, elongate, ribbed transversely, and

traversed by delicate longitudinal striae, tapering below

into a tnbular stem
; aperture arched above, with a sinus

on the lower margin ; peristome slightly raised ;
the

cells and fibre bordered by a calcareous expansion of

greater or less extent. Ocecia large, broader than high,

umbonate, borne on an imperfectly developed cell.

Habitat. On small pebbles and stones, from moderate

depths to deep water (30-100 fathoms) .

Locality. Off Unst, Shetland, on Pecten Islandicus,

100 fathoms (Jeffreys and Peach) .

Geographical Distribution. Gulf of St. Lawrence,

common; Marsouin, north coast of Gaspe, in about 30

fathoms (Dawson) : Labrador ; Maine (Packard) : lat. 66°

59' N., long. 55° 27' W., in 57 fathoms (^Valorous' Ex-

pedition) .

Range in Time. Postpliocene deposits, Beauport

and Riviere-du-Loup*, Canada (Dawson).

From H. divaricata this species is distinguished by its

larger size (the cells are about half as large again as those

* " The assemblage of shells at Riviere-du-Loup is in almost every parti-

cular that of the modern Gulf of St. Lawrence, more especially on its north-

ern coast."—Dr. Dawson, Notes on the Posfplioce?ie Geology of Canada,

p. 52.

u2
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of the last-named) and much stouter habit, by the very-

regular transverse ribbing of the zocecia, and by the

calcareous expansion which in greater or less degree

borders the latter and the connecting tubular stem.

I have met with H. expansa in two very different con-

ditions. In one the zooecia are massed together, and the

lateral expansion is much developed, and forms a connect-

ing crust, which fills up the spaces between the cells and

unites them together. In this form the branches origi-

nate, as IVIr. Norman has remarked, from the side of a

cell at a very slight angle. From the masses thus pro-

duced linear series of cells are given off, which sometimes

anastomose and form an irregular wide-meshed network.

In the other condition H. expansa exhibits a very

regular growth, having much the same habit as Aledo

granulata. The zooecia range in single lines and bifurcate

frequently, two cells in each case arising from the top of

the terminal cell of the series. In this form the calca-

reous edging is almost if not entirely wanting ; there

seems to be great variability in this character. When
fresh the cells are beautifully hyaline and glossy, and

very finely lineated longitudinally. The ovicelligerous

cells, which are exceedingly small, are generally attached

by a short stem to the side of another cell, as is usual in

this genus. In all cases the tubular prolongation of the

zooecium seems to be of very moderate length in this

species ;
and very commonly it is quite rudimentary.

Dr. Dawson was the first to notice and describe this

form; but the list of Polyzoa in which he published it,

included under a more general title and imbedded in a

volume of the Canadian Survey Reports, escaped obser-

vation, and it was subsequently redescribed by Norman,
who gave it the same name as its original discoverer. It

is much more characteristically American than British,
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and is fittingly associated with the name of one who has

done so much to illustrate both the recent and fossil fauna

of his adopted country.

H. expansa is a northern species, and is said to be much

more abundant in the Arctic seas than the kindred H. di-

varicata.

HlPPOTHOA FLAGELLUM, MaUZOui.

Plate XLIV. figs. 5-7.

HlPPOTHOA FLAGELLUM, Mcmzoni, Bryoz. foss. Ital. 4th Contrib. 6, pi. i.

fig. 4 (Sitzb. d. k. Atad. d. Wissensch. Bd. ki. 1. Abtli.

Marz-Heft, 1870) ;
id. Suppl. alia Faun. d. Bryoz. Medit,

1st Contrib. 3, pi. i. fig. 5 {I.e. Bd. Ixiii. 1. Abth. Feb.-

Heft, 1871): Hincks, Ann. N. H. Sept. 1877, 218.

Zooecia ovate, smooth, not carinated, slightly elevated

towards the oral extremity, not much produced below,

connected by a very slender thread, usually much longer

than the cell ; orifice subovate, elongate, broader above

than below, with a slightly thickened peristome.

Ooecia small, globose, smooth, borne on a partially

developed cell, which is generally attached to the side

of a normal zooecium by a very short fibre.

Habitat. On shells chiefly.

Localities. H. flagellum seems to be common and

widely distributed
; probably it is as common as H. diva-

ricata, with which it has hitherto been confounded. I am

only able to give the localities which have come under my
own notice. Guernsey ; Cornwall, on stones from deep

water
;
South Devon ; Hastings ; Isle of Man

; coast of

Antrim (amongst Mr. Hyndman's dredgings) : ibid., 47

fathoms, and 6.2-72 fathoms, oflF the Maiden Lighthouses

(amongst Mr. Swanston's dredgings) : Birterbuy Bay ;

Shetland, on Ditrupa, bearing Retepora Beaniana (T. H.).
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Geographical Distribution. Mediterranean (Maii-

zoni) : Singapore, on Tubipora musica (T. H,).

Range in Time. Pliocene deposits (newer), Calabria;

Castrocaro (" Pliocene antico ") (Manzoni) .

This is a smaller and more delicate species than H. diva-

ricata, and may be at once distingnished from it by the

shape of the orifice. The cells are rather less produced

below than those of the last-named; they are smooth or

slightly wrinkled transversely, and want the keel which,

in a more or less pronounced form, is always present in

H. divaricata.

The cell rises a little towards the upper extremity ;
and

the elongate obovate aperture is therefore prominent and

conspicuous. In this respect the species differs markedly
from H. divaricata, in which the middle of the cell is ele-

vated, and the wall slopes aAvay from the centre towards

the upper extremity, so that the mouth is placed slantwise

and is less apparent when the cell is viewed in front.

The ovicelligerous cells are very small, much smaller as

compared with the normal cell than those of H. divaricata  

the ovicell is regularly globose, smooth and shining, and

destitute, I believe, of the kind of boss on the front which

occurs in the latter species.

The fibre is extremely slender, and, though variable,

generally much exceeds the cell in length.

I have met with a very pretty variety [vitrea) ,
in which

the cells are exceedingly small, perfectly vitreous and

transparent, and very widely separated, the connecting

fibre being; three or four times the length of the zooecia.*o

[HiPPOTHOA cassiterides, Coucli.

HiPPOTiioA CASSITERIDES, Couch, Johiist. Br. Zooph. i. Siippl. 476, woodcut,

fig. 87.

I only know this species by the description in Johnston's
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'History;' I suspect it may have been founded on the

repent condition of Eucratea chelata (see Plate I. fig. 3) .

The following is the diagnosis :
—

Zocecia ovoid (more pear-shaped than those of H. divari-

cata), connected by a short, stout thread, about one third

the length of the cell; orifice longitudinally oval, rather

large, with thickened rim
;

a short distance from the

lower lip a small pearly tubercle, larger in one cell than

another.]

Family XIV.—EscharidaB (part.), Smitt.

Celleporid^ (part.), Johnston.

EscHARiD.E (part.), id. : Busk.

Membraniporid.e, (part.), Busk.

ZoAKiUM calcareous, incrusting, or erect and lamellate,

or ramose. Zocecia without a membranous area or

raised margins : (a) ivith a simple primary aperture,

horseshoe-shaped, or semielliptical, or suborbicular ; or

(b) with an elevated secondary orifice inclosing an

avicularium ; or (c) ivith a primary orifice having a

dentate loiver margin and a secondary orifice chan-

nelled in front or entire; or (d) with the lower mar-

gin elevated into a macro ; in all cases destitute of
a true sinus and special pores.

This may at first sight appear a somewhat miscellaneous

assemblage of forms
;
and no doubt it is largely distin-

guished by negative characters. But on closer examina-

tion it will be found that there is a thread of afiinity

running through the whole and linking together the

different genera, and that the group is marked by com-

mon features and tendencies of much significance. It

embraces the residue of forms belonging to this section

which do not rank under any of the preceding families,

and amongst which there docs not seem to be any such
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striking difference of type as to call for the creation of a

distinct group. The primary orifice ranges in the different

genera from semicircular (which seems to be the simplest

and most primitive form), through semielliptical and sub-

orbicular, to subquadrangular and horseshoe-shaped.

A striking characteristic of the family is the develop-

ment of a secondary orifice under various modifications,

or the elevation of the peristome into a mucronate process

in front. The dentate loAver margin is also found only in

this group, and occurs in more than half the genera com-

posing it. In no case is there a sinus on the inferior

margin of the primary orifice, nor is there any trace of

the special pores which occur amongst the MicroporeUidcB

and Poi'inidce.

The erect habit of growth is common in this family.

It contains no less than eight British species which would

rank under the genus Eschara (auctt.) .

It may be divided into three princij)ai sections :
—i.

Species with a simple primary orifice only : Genera Le-

pi'aliaand Umbonella. ii. Species with a secondary orifice

differing in form from the primary : Genera Porella,

Escharoides, Smittia, Phylactella. iii. Species with a mu-

cronate elevation of the peristome : Genera Mucronella,

Palmicellaria, Rhynchopora.

The diflerence between the genus Smittia in the second

of these sections and Mucronella in the third lies really, as

I have noticed elsewhere, in the extent to which the se-

condary development of the peristome is carried. In

Umbonella verrucosa, amongst the simpler forms, the rising

which supports the avicularium is, I believe, the equiva-

lent of the secondary chamber below the primary orifice

in Porella"^. In Lepralia Pallasiana and canthariformis ,

* We may also trace a connexion between the latter and such a form as

Hiiiittia Landsborovii.
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belonging to the same section_, we see the tendency to the

secondary development of the peristome which is so

strongly marked in this family.

i. With a simple pi'iniari/ orifice only.

Genus LEPRALIA^ Johnston (part.).

Der. Prom Xeirpa scurf, and akios marine.

EscHARA (part.), auctt.

Lepralia (part.), auctt.

Lepralia, Smitt.

Generic Character.—Zocecia usually ovate, with the

orifice more or less horseshoe-shaped, arched above, con-

tracted at the sides, and with the lower margin entire and

generally slightly curved outwards. Zoarium {in the

British species) incrusting, or rising iiitofoliated expansions

composed of one or two layers of cells.

Lepralia Pallasiana, Moll.

Plate XXXIII. figs. 1-3 ; and Plate XXIV. fig. 4.

EscHARA Pallasiana, MoU, Seerinde, 64, pi. iii. fig. 13.

Cellepora Pallasiana, Lamx. Pol. flex. 95, no. 190.

Flustra Hibernica, Hass. Ann. N. H. vi. 172, pi. vii. fig. 1
;

ibid. rii. 370.

Lepralia pedilostoma, Hass. Ann. N. H. Tii. 308, pi. ix. fig. 4 (not the L.

fedilostoma of Couch).

Lepralia pediostoma, Johnst. B. Z. ed. 2, 315, pi. iv. fig. 7.

Lepralia Pallasiana, Bu&k, Mar. Pol. ii. 81, pi. ixxxiii. figs. 1, 2
; Crag

Pol. 64, pi. ix. fig. 7 ; (var. armata) Quart. Journ. Micr. Sc.

Zoophjtol., iv. 309, pi. xi. figs. 1, 2: HincJcs, Deron Cat.,

Ann. N. H. ser. 3, ix. 204 : Smitt, CEfy. K Vet.-E. Forh.

1867, Krit. Fort. iv. 19 and 123, pi. xxd. fig. 93.

Zocecia large, broad-ovate, distinct, coarsely punctured

over the entire surface, disposed in lines
;

orifice ample,

longer than broad, arched above, contracted on each

side below the middle, lower margin slightly curved
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outwards ; peristome elevated^ thickened^ unarmed,

forming a conspicuous border round the mouth, some-

times much raised, so as to be almost infundibulate,

and often rising on each side into a pointed process ;

commonly an umbo below the mouth. Frequently an

avicidarium immediately under the inferior margin, with

semicircular mandible directed downwards. Ooecia

none (?) .

Colonies forming large subcircular crusts.

Primary cell small, the orifice occupying a large portion of

the front surface ;
in other respects normal.

Polypide with 16 slender tentacles, forming a rather deep

bell.

Range of Variation. The characters are on the whole

very constant. When old the crust is thickened and

coarsely reticulated ; occasionally the surface is traversed

longitudinally by raised anastomosing ridges. The umbo

below the mouth is often absent ;
while at times it is

developed into a tall spike-like process. A variety occurs

in which the peristome is much produced; and in this

condition the species makes an approach to L. canthari-

formis, Busk (Plate XXIV. fig. 4) . The avicularia are

often wanting.

Habitat. On shells and stones (chiefly) between tide-

marks, and in very shallow water
; rarely in deeper water.

Localities. Cornwall (C. W. P.) : South Devon, abun-

dant, the predominant littoral species on the south-

western coasts ; Guernsey ; Lulworth, under stones, on a

remarkably rough and barren shore ;
Llandudno ; Isle of

Man, common (T. H.) : Jersey (Alder) : Tenby (Busk) :

Berwick Bay, very rare (Johnston) : Bamborough and

Cullercoats, Northumberland (Alder) : Thurso ; Wick

(C.W. P.): Ayrshire (Landsborough) : Dublin Bay (Has-

sall) : oft' the Copelands, Belfast Bay, deep water (W.
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Thompson) : the Minch ; Shetland^ common, between

tide-marks (A. M. N.) ; Orkney (C. W. P.).

Geographical Distribution. Rhode Island and New

Jersey (Leidy) : Baliusia and Southern Norway, the most

common littoral species (Smitt) : France, S.W.j 6-10

fathoms (Fischer) : Roscoff (Joliet) : Adriatic, on shells,

stones, and Algse, pretty common (Heller) : 7-10 fathoms,

island of Lussin, Adriatic (Grube) : Mediterranean

(Lamx.) .

Range in Time. Coralline Crag (S. Wood).

This handsome species is for the most part a littoral

form, and is extremely abundant between tide-marks on

many parts of our coast. The smaller pebbles are often

completely incrusted by it.

In young cells the front wall is thin and silvery, and

covered with simple circular punctures ; but with age a

thick glassy crust forms over the primitive lamina. In

this state the ridges between the foramina frequently rise

into prominent nodules.

According to Smitt, L. Pallasiana occasionally assumes

the Hemescharine habit, and forms free and erect ex-

pansions.

Lepralia canthariformis. Busk,

Plate XXXIII. fig, 4.

Lepralia canthariformis, BusJc, Quart. Journ. Micr. Sc. viii. (186U), 143,

pi. xxvi. figs. 3, 4.

Lepraua Pallasiaxa, Tar., Norman, Shetland Pol., Kep. Brit. Assoc, for

1868, 307, 308.

'^'Zo£e<:ia broadly ovoid, surface granular, punctate, shining;

orifice large, suborbicular, oblong or irregular ; peri-
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stome much produced^ often iiifundibuliform^ entire."

(Busk).

Habitat. On shelly probably from deep water.

Locality. Shetland (Barlee).

This species is evidently allied to L. Pallasimia, and

especially to the variety with a much elevated peristome.

At the same time^ in the absence of specimens, I do not

venture to pronounce them identical. Judging from the

description and figure, there are several points of difference

between them. The cells are broader in L. cantliari-

formis, and very distinctly granulated, a condition which

I have not observed in L. Pallasiana. The mouth, which

is definitely horseshoe-shaped in the latter, seems to be

very irregular in form in the present species, while the

peristome is much more highly developed in L. cantliari-

formis than I have ever seen it in L. Pallasiana (compare

Plate XXXIII. figs. 3 and 4) . Provisionally at least the

two must be accounted distinct.

Lepralia FOLiACEA, Ellis aiid Solander.

Plate XLVII. figs. 1-4.

EscHARA RETiFORMis, Eay, Sjii. i. 31: B'Orb. Pal, fran9. Terr. cret. v.

101.

Stony foluceous Coralline, Ellis, Corall. 71, no. 3, pi. xxx. figs, a, A,

B, 0.

PoRUs CERviNus, Ellis, Corall. 72, pi. xxx. fig.
b (=var. a, fascialis).

MiLLEPORA TJiNiALis, Ell. ^" Sol. Zoopb. 133 (
= var. a.).

EsciiARA FASCIALIS (vars. LAMELLOSA and fascialis), Pall. Elench.43: Moll,

Seerinde, 31, pi. i. figs. 1,2: 31.-Edwards, Recherches sur

les Eschares, 39, pi. iv. fig. 1.

Millepoha FOLIACEA, ElUs Sf Sol. Zoopli. 133.

Cellepora LAMELLOSA, EspcT, Pflanz. Cellep. 14fi, pi. vi. figs. 1-5.

EsciiARA BiDENTATA, il/.-£'f/wa;TZs, (
= var. j8), Recherclies sur les Eschares,

38, 1)1.
iii.

fig.
2.
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EscHARA FOLiACEA, Laiiik. An. s. Vert. ed. 2, ii. 2C)G : Milne-Edw. Ann. d.

Sc. Nat. vi. 36, pi. iii. fig. 1 : Couch, Corn. Faun. pt. iii.

131 : Johnst. B. Z. ed. 2, 350, pi. Ixvii. : Busk, B.M. Cat.

ii. 89, pi. cvi. figs. 4-7 ; Heller, Bryoz' d. Adriat. Meer. 38 :

Manzoni, Bryoz. foss. Ital., Contr. iv. 18, pl. i. fig. 4, and

pi. iv. fig. 24, &c.

Zoarium foliaceous, membrano-calcareous, rising from a

spreading crust, composed of thin expanded plates,

sinuous and variously contorted, with an entire margin,
which frequently anastomose and form cavities of

different shapes and sizes ;
when living, o£ a delicate

flesh-colour. Zocecia disposed in two layers placed back

to back^ or occasionally in one layer only, ovate-elon-

gate, or rhomboid, quincuncially arranged, separated by

lines, very moderately convex ; surface punctured and

often nodulous, the punctures frequently surrounded by
thick reticulated ridges, sometimes areolated round the

margin ;
orifice arched above, contracted a little below

the middle, where there is a small denticle on each side,

the lower margin almost straight, or very slightly ele-

vated in the centre ; immediately below it a prominent
central avicularium, with a rounded mandible pointing

downwards, sometimes replaced by a spatulate avicula-

rium. Ooecia large, often subimmersed, a little flat-

tened in front, smooth and shining ;
in fertile cells the

peristome is raised at the sides, and carried up on the

front of the ovicell.

Colonies forming large foliated and chambered masses,
of veiy brittle texture and of a brownish colour, when
dead.

Var. a [fascialis). Divided into narrow, ligulate seg-

ments, frequently anastomosing.
Var. /3 {bidentata, M.-Edwards). A pointed projection

encroaching on the orifice at each side, and giving it a

trifoliate appearance (Plate XLVII. fig. 4).

Range of Variation. In the young cells the walls are
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thin and delicate in texture, and only slightly roughened.
The punctures show as mere circular depressions closed in

by membrane. Calcification, however, proceeds rapidly ;

and already in the second or third row from the margin of

the colony, ridges are growing up amongst the pores ; these

anastomose as they rise, and the original surface is very
soon concealed by a thick vitreous crust, pierced by as

many deep circular shafts as there were punctures on the

primitive wall. In the early state the peristome is ele-

vated ; but as the crust thickens, the orifice is on a level

with the surface of the cell.

The zooecia are liable to some variation in form, and

are often much elongated and subquadrangular.
The avicularium is generally small, with a rounded

mandible, and placed immediately under (and outside) the

lower margin ; but occasionally it assumes a lengthened

spatulate form.

The var. /3, which Milne-Edwards has described as

Eschara bidentata (Plate L. fig. 4), is distinguished by

having a dentate process on each side of the orifice, and

overhanging it, which gives it a decidedly trifoliate ap-

pearance. In all other respects it seems to agree with the

normal form. These dentate processes are, I believe,

quite superficial. In certain states a thin membranous

envelope invests the cells, concealing the punctured crust,

and covering the zoarium with a smooth and somewhat

glossy epidermis. The lateral processes originate from

this superficial layer, and have no connexion with the

underlying calcareous crust.

Occasionally the zoarium of L. foliacea assumes a

Hemescharine mode of growth ; but usually it is bilami-

nate, and its broad foliated expansions, variously contorted

and anastomosing freely, form large cavernous masses,

often of enormous size. Striking, however, as its habit is
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and its luxuriant growth, it differs in no respect either

in the plan of its gemmation or the character of its cell

from the simply incrusting forms with which it is asso-

ciated.

For the occurrence of the remarkable variety fascialis,

which is common in the Mediterranean, on our coasts,

we have only the authority of Pallas, w ho says that he

had seen a specimen from the Isle of Wight. Milne-

Edwards considered it to he a distinct species ; but Pallas

tells us that he had seen many transitional forms between

it and the common lamellate variety, and had no doubt

of their specific identity.

Joliet has observed two varieties of this species at Ros-

coff—one red, which is the commoner, and the other white ;

in the latter both the living portions of the colony and

the bells of the polypides are of a very pale colour *.

Habitat. On shells and stones (chiefly) from deep

water.

Localities. Isle of Wight, on oysters (Ellis) : South

Devon, common, off Budleigh, Exmouth, &c. ; Ilfracombe,

off the Capstone ; Guernsey (T. H.) : Sussex, frequent

(Dillwyn) : about 2 miles N.N.W. from the Eddystone,

very common; off the Deadman, occasionally (Couch) : Fal-

mouth Bay (Miss Vigors) : off Cape Clear (W. Todhunter) :

Isle of Man (Dr. G. D. Brown) : the Minch, Hebrides

(A. M.N.). This is the most northern locality yet re-

corded. Var. a. South Devon (T. H.) .

Geogkaphical Distribution. Mediterranean (M'An-

drew) : Adriatic, on stones, not common (Heller) : ibid.

Lussin, 24 fathoms (Grube) : Algiers (J. Y. J.) : La

Charente Inferieure and La Gironde, sometimes in enor-

mous masses (Fischer) : Roscoff, very common (Joliet) :

* •

Brjozoaires des cotes de France,' 1877, p. 99.
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Naples, Hemescharine as well as the usual form
;

also

var. a. (A. W. Waters) : Cape of Good Hope ;
Indian

Ocean (Pallas).

Range in Time. Italian Pliocene (Manzoni) : Sicilian

Pliocene, Bruccoli (A. W. Waters).

This species not unfrequently occurs as a simple crust *,

and in this state bears a very strong resemblance to Le-

pralia Pallasiana. In its erect and foliated condition it

often attains a luxuriant growth, and forms large coral-

like masses. The usual height of specimens is from 3 to 4

inches
;
but Couch mentions that he had seen one hooked

up by a fisherman off the Eddystone, which measured

7 feet 4 inches in circumference and 1 foot in depth.

Off the South-Devon coast it occurs abundantly, and often

attains a large size
;
but I have seen nothing approaching

this Cornish giant. Being thin and extremely brittle, it

is very liable to be broken up by the dredge ;
and usually

only fragments reach the surface. In its sheltered cavi-

ties many creatures find a home, while the incrusting

Polyzoa spread in great luxuriance over its even sur-

face f.

L. foliacea is essentially a southern form : on the

warmer western side of Scotland it has been taken in the

Minchj and this is so far its most northerly locality.

* " The first appearance of its rising into a lamellated form is the pro-

duction of detached ridges and papillary eminences ; as these become more

elevated they assume the form described aboTe."—Couch, Cornish Fauna, iii.

p. 132.

t Memhranipora Flemingii and Membmniporella nifida are very commonly
found upon it.
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Lepralia pertusAj Esper.

Plate XLIII. figs. 4, 5.

Cellepora PERTUSA, Esper, Pflanz. Cellep. 149, pi. x. fig. 2.

EscHARiNA PERTUSA, MUne-Edivcirds, Lamk. An. s. Vert. ed. 2, ii. 232.

EscHARiNA PERLACEA, id. ibid. ii. 234.

Cellepora perlacea, W. Thompson, Ann. N. H. x. 20.

Lepralia pkrtusa, Johnston, B. Zooph. ed. 2, 311, pi. liv. fig. 10: Busk,

B.M. Cat. ii. 80, pi. Ixxviii. fig. 3 (? figs. 1, 2), pi. Ixxix.

figs. 1, 2: Heller, Bryoz. d. Adr. Meeres, 35, &c.

Escharella PERTUSA, Siniff, Flor. Bryoz. pt. ii. .^5.

Zooecia large, regularly ovate^ tumid, distinct, separated

by raised lines
;
surface covered with punctures ; ori-

fice suborbicular, contracted below by two lateral den-

ticles, the lower margin slightly curved outwards
;

usually a tubercle below the mouth, which sometimes

rises into a well developed mucro
; peristome slightly

thickened, unarmed
; rarely an avicularium on one side,

a little below the orifice, with semicircular mandible

directed obliquely upwards. Ooecia globose, somewhat

depressed in front, thickly covered with punctures of

different sizes, and with a smooth border round the

base.

Colonies forming circular patches, the cells radiating
from a common centre, of a fine orange colour

; very

bright and silvery when fresh.

Range of Variation. Busk credits this fine species with

a large amount of variability ;
but I confess I should give

it a very different character. As I have found it, it is

remarkably constant in all its leading features, and at

once recognizable by its large, ovate, and very tumid cell,

and its almost circular mouth ^. I have never met with

any variety of it at all resembling the form represented

* The orifice is slightly elongated transversely.

X
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in plate Ixxviii. fig. 2, of the '

Catalogue/ which has a

depressed subquadrangular cell, and a sinus on the lower

lip. Norman conjectures that this figure, as well as

fig. 1 on the same plate, may have been drawn from

specimens o£ his Hemeschara sanguinea. This is not

improbable ;
but at any rate they cannot, I think, be

referred to L. per'tusa.

The tubercle below the mouth is occasionally replaced

by a well-developed mucro. The avicularium seems to be

very sparingly developed, and has hitherto escaped notice.

When old and strongly calcified, the cells are covered

with a thick network of stone.

Habitat. On shells, stones, &c. from shallow to deep

water.

Localities. Isle of Man (E. Forbes) : Cornwall (C. W.

P.) : South Devon, very common ; off" the Deadman,
40 fathoms ; Guernsey (T. H.) : Tenby (F. Walker) :

coast of Antrim, deep water ; off Sana Island (Hynd-

man) : Orkney (Lieut. Thomas) : Shetland, '^on shells,

especially Ditrujja, and stones, 40-100 fathoms "
(A.

M. N.).

Geographical Distribution. Adriatic, common on

stones, mussels, and Algse (Heller) : Lussin Island, 9-10

fathoms (Grube) : Australia (Macgillivray) : New Zea-

land, on shells and coral (F. W. Hutton) : Fiji and

Samoa Islands {fide Kirchenpauer) : Anticosti and Min-

gan Islands ; South Labrador (Packard) : Florida, 60

fathoms (Pourtales) : Mazatlan, on Murex bicolor (T.

H.) : Greenland (North German Polar Exped.) ^.

* I give some of these localities with a certain measure of doubt. There

seems to have been some difficulty in identifj'ing L. pertusa. The form

from the Italian Pliocene deposits and from the Mediterranean, figured by
Manzoni under this name, is certainly not the present species, but is

referable to Schisoporella savguinea.
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Range in Time. Scotch Glacial deposits (Geikie) :

Palfeolithic (A. Bell) .

In L. pertusa the shape of the orifice varies somewhat

from the generic type, but the structure is essentially the

same as in the other species with which it is associated.

Smitt ranks it amongst the Myriozoidce ; but it wants the

distinguishing character of this family. Its peculiarity

is that the two lateral projections by which the orifice is

constricted are placed very close to the inferior margin^

which curves slightly outwards immediately below them
;

but there is no approach to a sinus.

LePRALIA ADPRESSA, Busk.

Plate XXXTII. figs. 5-7.

Lepralia ADPRESSA, Busk, B.M. Cat. ii. 82, pi. cii. figs. 3, 4
; Quart. Joiu'u.

Micr. Sc. iv. 178, pi. viii. fig.
6 (Zoophytol.) : Hincks,

Devon & Cornw. Cat., Ann. N. H. ser. 3, ix. 205.

Lepralia lata, Biisk, Quart. Journ. Micr. Sc. iv. 309, pi. x. figs. 1, 2 :

Mamo7u, Bryoz. Plioc. Ital., Contr. prima, 4, pi. i. fig. 6 ;

Supplem. Contr. prima, 8, pi. iii. fig. 2.

Zocecia lozenge-shaped or irregularly ovate, depressed,

quincuncial, surface punctate in young cells, minutely

granular at a later stage, sometimes obscurely reticu-

lated ; orifice narrow, much longer than broad, arched

above, contracted a little below the middle, inferior

margin straight; peristome slightly thickened, fre-

quently a knob on each side on a line with the lower

margin. Ooecia rounded, granular, closely united to

the cell above, occasionally umbonate.

Colonies forming flat, compact, and inconspicuous crusts,

Var. «. Surface marked with grooves radiating from the

lower border of the mouth.

x2
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Range of Variation. The South- A.merican specimens oa

which Mr. Busk^s description of Lepralia adpressa was

founded are characterized by a strongly grooved surface,

which I have never met with in British or Mediterranean

examples. The latter agree more completely with his L.

lata
;
but there really seems to be no important difference

between these two forms. There is no marked sculpture

of any kind on the species as it occurs in our seas. In

young cells the surface is thickly punctured, and bright

and glossy ;
but the punctures are soon surrounded by

reticulated ridges, and then almost obliterated, so that

the surface is merely pitted ;
at a later stage they disap-

pear altogether, and it becomes dense and almost smooth.

The knobs on each side of the orifice are sometimes

present on almost every cell, while in other cases they are

rarely met with. Occasionally they attain a large size,

and constitute a very striking feature ; the ovicell is also

sometimes crowned by a prominent umbo.

Habitat. On shells, chiefly small univalves, from mode-

rate depths to deep water.

Localities. Torbay (T. H.) : Guernsey (A. M. N.) :

Hastings (Miss Jelly).

Geographical Distribution. Chiloe, 96 fathoms (Dar-

win) : Mazatlan, abundant, on ColumbeJla and Pisania

(P. P. Carpenter) : Bay of Gibraltar (Landsborough) :

Algiers (J. Y. J.) : Naples (A. W. Waters) .

Range in Time, Italian Pliocene (Manzoni).
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Lepralia HIPPOPUS^ Smitt.

Plate XXXIII. figs. 8, 9.

Lepralia hippopus, Smitt, CEfv. af Kongl. Vet.-Ak. Forh. 1867, Bihang,

Krit. Fort. iv. 20 and 127, pi. xxvi. figs. 99-105.

Zocecia ovate_, moderately convex, not deeply divided,

arranged quincuncially, occasionally bordered by a

raised line
;

surface almost smooth, with a hyaline
lustre (in the young state), or obscurely granulated or

roughened by anastomosing ridges, with a number of

large punctures round the edge, and usually a central

mucro ; orifice longer than broad, well rounded and

expanded above, constricted on each side a little above

the lower margin, which is slightly curved outwards ;

oral spines 2-4 ; an avicularium, with a rounded man-
dible pointing upwards, on one side, often a little below

the mouth, placed obliqely. Ocecia globose, subim-

raersed, smooth or pitted, with a prominent mucro on

the front.

Range of Variation. In young marginal cells the form

is distinctly marked, the front moderately convex, rising

towards the central umbo
;
the surface almost smooth, or

slightly roughened, or reticulated, glossy, and of a bluish

grey tint. In the central portions of the colony the walls

are much thickened and roughened, and, as a conse-

quence, the divisions between the cells are almost obli-

terated, the surface is of a more uniform level, and the

mouth more or less depressed. The avicularia vary in

position : sometimes they are placed about the middle of

the side of the orifice, sometimes a little below it
;
and

occasionally there are two, one on each side. Rarely an

elevated avicularium of an abnormally large size is met
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with
;
and I have seen a space, formed by an aborted cell,

occupied by a group of four or five. In some cases the

cells are bordered by a raised line; but it is more com-

monly wanting. I have never met with more than two

spines, and in a large proportion of cases there are none.

Smitt, however, states that there are usually four in the

younger colonies.

Habitat. On shells, stones, Ascidians, the tubes of

Annelids, &c. from moderate depths.

Locality. Coast of Northumberland (Alder) .

, Geographical Distribution. Finmark, on Rhyncho-

nella (Loven) : Spitzbergen (Swedish Exped.) : Green-

land (Liitken) : Gulf of St. Lawrence (Dr. Dawson) .

Range in Time. Postpliocene, Canada (Dawson),

There is a close relationship between this species and

L. adpressa ; but I have no doubt that they are properly

accounted distinct. L. hippopus is much the larger of

the two, and assumes in the adult state a much more

massive character and a coarser habit. The mouth is

very similar in both ; yet there are differences which, if

slight in themselves, are not without significance in the

aggregate. In L. adpressa it is narrower and taller in

proportion to its breadth than in the other form, the

constriction takes place higher up, and the projections or

denticles on the side are less strongly marked. On the

other hand, in L. hippopus the upper part of the mouth

expands considerably, the lateral projections are promi-

nent, and are placed immediately above the lower margin,

and the length is less in proportion to the breadth. In

the former species avicularia and, I believe, spines are

always wanting; in the latter there is no trace of the

knobs, which are almost always present in greater or less

quantity on L. adpressa, and which are often so striking



LEPRALIA EDAX. 311

a feature. The central mucro and the marginal punc-

tures, which are pretty constant characters of L. hippopus,

are absent in the kindred species. I may add that the

two differ remarkably in general appearance, and that

the one is (so far as we know) a northern and the other a

southern form.

The only British example of L. hippopus which I have

heard of, is from the Northumberland coast, and agrees

in all respects with specimens from the Gulf of St. Law-

rence, which I owe to the kindness of Principal Dawson

of M'Gill University.

Lepralia EDAX, Busk.

Plate XXIV. figs. 7, 7 a.

Cellepoka EDAX, Busk, Crag Pol. 59, pi. ix. fig. 6, pi. xxii. fig. 3; Quart.

Journ. Micr. Sc. n. ser. i. 154, Zoophytol. pi. xxxiv. figs. 3,

3a: HincJcs, Devon Cat., Ann. N. H. ser. 3, ix. 304 (48

Sep.).

Lepralia edax, forma tvpica and forma calcarea, Smitt, Flor. Bryozoa,

pt. ii. 63, pi. xi. figs. 220-223.

Zoarimn rather massive, usually moulded on a small uni-

valve shell, occasionally forming erect, pumicose stems.

Zooecia ovate rhomboid or hexagonal, very irregularly

disposed, surrounded by a marginal line, and punctured
round the edge ; the cell-wall rising more or less

towards a prominent umbo, placed below the mouth,
which is often prolonged into a tall mucronate process;
surface roughened, often striated by radiating furrows

;

orifice rounded and expanded above, contracted a little

below the middle, where there is a small denticle on

each side, lower margin slightly curved outwards
;

peristome not elevated, unarmed ;
small oval avicularia

irregularly distributed, often wanting ; large avicularia,

with a pointed mandible, placed on a distinct area
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bounded by a raised line, are occasionally present in

considerable numbers, but are sometimes altogether

absent. Ooecia roundedj sometimes almost immersed,

sometimes suberect ;
a depressed area on the front, less

strongly calcified than the rest of the surface, inclosed

by a raised line, which takes the form of an arch ;
at

the top of this area a transversely elliptical orifice closed

in by a membrane.

Colour, when fresh, bright red.

Range of Variation. There are very considerable difffer-

ences in the elevation and convexity of the cells ; in

some cases they are much raised and have a mamillated

appearance. According to Smitt the umbo is sometimes

wanting ;
but generally it is a very prominent feature,

rising at times into a spiked process. The punctures

seem to be commonly confined to the base of the cell,

where they form a single line ; but I have seen them

spreading over the entire surface. This seems, however, to

be of very rare occurrence. The surface is sometimes

smooth, but more generally roughened, and is very com-

monly striated by furrows passing upwards from the

margin.

The oval avicularia are extremely irregular in their

occurrence, and when present are only developed here

and there over the colony. They are not noticed by

Busk in his account of the Crag specimens, nor can I

find them on that from the Devon coast; but on the

Guernsey and Floridan specimens they are present.

The large pointed avicularia, each placed on a definite

area as large as that of the zooecia^ are extremely rare on

the British examples which I have seen. I believe I have

detected one or two of them by diligent search ;
but on

the Floridan form figured by Smitt they are numerous,



LEPRALIA EDAX. 313

interspersed amongst the ordinary cells, and constitute a

marked characteristic *.

Habitat. Usually on small univalve shells {Natica,

Tumtella, Trochus, &c.) from moderately deep water.

Localities. Plymouth Sound; off Fermain Bay, Guern-

sey, iu about 30 fathoms (T. H.) : in one confined area

off Guernsey, in 15-20 fathoms, incrusting Trochus Mon-

tagui, Wood, Nassa incrassata, Strom, Trophon muricatus,

Montagu, &c. (A. M. N.): off the Deadman (C. W. P.).

Geographical Distribution. Florida, in 49 and 79

fathoms (Pourtales).

Range in Time. Coralline Crag (S. Wood) : Middle

Pliocene (Coralline and Red Crag) (A. Bell).

L. edax is found almost universally investing certain

univalve shells, or rather occupying the place of the shell

of certain Gasteropod mollusks. For it is a remarkable

fact that in all cases the shell which served as the original

site of the colony, has disappeared, and its place is filled

and its form perpetuated by the crust of the Polyzoon.

This is true of fossil as well as of recent specimens. The

Lepralia possesses the power of eating away and removing

the shell ; and its own zoarium supplies a good and solid

substitute for the house which it has supplanted. Busk

has noticed (in Crag specimens) ,

*' that other shells,

either entire or in fragments, together with minute peb-

bles, are occasionally found imbedded in the parasitic

mass "
t-

Smitt describes a form from the coast of Florida, which

* " The greater avicularia . . . have an inversely spatulate or a flask-

shaped form of their aperture, with its linear produced tip pointing ob-

liquely upwards."
—Flor. Bryoz. pt. ii. page 65.

t Crag Polyzoa, p. 60.
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seems to be identical with the present, as "
growing in

raised stems of a pumicose consistence," and mentions

that in one case a Serpula had " fixed itself upon such a

colony, where at last it was enveloped by the overgrowing

Bryozoon, and its calcareous shell, in the well-known

manner, was eaten away"*. The peculiarity in the mode

of growth exhibited by this Floridan form has not been

noticed either in Crag specimens or in those which have

been obtained on our own coasts.

A species of Actinozoon presents us with a similar

habit to that of L. edax. This is a Zoanthus described

by Diiben and Koren under the name of MamiUifera

incrustata, which is commonly parasitic on shells tenanted

by a species of Pagurus. In all cases the shell is de-

stroyed after a while by some process of erosion or

absorption, the diffused basal crust of the zoophyte

forming a perfect cast of it, and affording shelter to the

crab f.

An interesting peculiarity of the present species is the

special aperture with which the ooecium is furnished, and

which is placed at the upper end of the depressed area, on

its front surface.

Another characteristic point is the extremely irregular

disposition of the zooecia. They lie in all directions,

without the least uniformity of plan
—now turned this

way, now that, forming a confused medley, which con-

trasts strongly with the usually definite and methodical

grouping of the cells amongst this family.

The first recent example of L. edax was obtained on

the coast of Devonshire
;
and I have since dredged it off

Guernsey, where it has also been taken by Mr. Norman.

* Floridan Bryozoa, pt. li. p. 64.

t Hincks, Catalogue of Devon and Cornwall Zoophytes, Ann. N. H. ser. 3,

vol. ix. p. 304.
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It is probably not uncommon, but may easily have been

passed by from its general and superficial resemblance to

CeUepora pumicosa.

Lepralia polita, Norman.

Plate XXXII. fig. 5.

Lepralia polita, Norman, Ann. N. H. ser. 3, xiii. (1864), 87, pi. xi. fig. 1.

Zocecia large, ovate, suberect, ventricose, deeply divided,

irregularly arranged, the surface smooth and polished ;

orifice longer than broad, arched above, the lower

margin straight or slightly curved outwards ; 4-5

short oral spines, rarely present ; peristome usually
raised on each side into a knob-like process, which, in

fertile cells, projects in front of the ovicell. Ocecia

globose, recumbent, closely united to the cell above,

smooth or minutely pitted.

Colonies forming small patches of a pinkish colour when

living.

Habitat. On shells and stones from deep water.

Localities. Shetland, 70-100 fathoms; the Minch,

Hebrides (A. M. N.).

The cells are remarkable for their size and distinctness

and for their smooth and highly polished surface. When
dead the zoarium loses its pinkish tint, and is of a silvery

greyish-white. The cells are very slightly raised towards

the oral extremity, and often obscurely punctured round

the base. The mouth is nearly semielliptical, the height

exceeding the width considerably ;
the oral spines are

seldom met with, but traces of them may generally be

detected on some of the cells in a colony. There seems

to be much diversity in the degree in which the peristome
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is elevated and thickened. The nodulous processes on

the sides are generally well developed in the fertile

cells, and stand out prominently in front of the ovicell
;

in other cases they are sometimes inconspicuous, and

sometimes wanting altogether. Very commonly the whole

peristome is slightly raised and thickened, with the excep-

tion of the inferior margin, which is always simple.

It is not easy to determine the affinities of this species ;

but, in the absence of all striking features, the tall, arched

orifice, with the lower margin almost straight and entire,

seems to connect it with the present rather than with any

other group.

Genus UMBONELLA.

Der. From umbo, a rounded elevation.

Lepkalia (part.), Johnston, &c.

DiscoPORA (part.), Gray.
EscHARA (part.), Smitt.

Generic Character.—Zocecia ivith the primary orifice

suhorbicular or subquadrangular, lower margin slightly

curved inwards, peristome not elevated, no secondary ori-

fice ; a prominent umbo
(
? aviculai'ian cell) immediately

below the mouth, supporting an aviculai'ium. Zoarium

{in the British species) incrusting.

In this genus the primary orifice remains unchanged,

as it usually does in Lepralia, but it exhibits a very dif-

ferent form from that which is characteristic of the latter.

It is wide, well-arched above, with the sides slightly

rounded, or somewhat compressed, and the lower margin
a little curved inward. It is now suhorbicular and now

decidedly subquadrangular, but it never makes any
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approach to the semielliptical and laterally constricted

form which characterizes Lepralia. The hollow umbo-

nate rising below the mouthy on which the avicularium is

borne^ is also, I believe, properly accounted a character

of considerable (secondary) importance. It is as wide as

the inferior margin, and extends for some distance over

the front wall of the cell. The avicularium is placed in

the centre of its inner aspect, resting on the lower lip of

the orifice. This umbo may be regarded as a partially

aborted cell, and is probably the equivalent, as I have

elsewhere stated, of tlie chamber below the primary orifice

in the genus Porella.

The Arctic form which Smitt describes as Eschara

verrucosa, can hardly, I think, be the same as Lepralia

verj'ucosa of Johnston and Busk. He speaks of the

elevated sides of its peristome, and describes them as

uniting with the margin of the ovicell, which, as he

expressly states, is imperforate. These characters do not

belong to our British form, which also exceeds the Arctic

very considerably in size. In his latest paper, Smitt

ranks his Eschara verrucosa as a '' form "
of Porella

compressa, which seems to show pretty clearly that it

must be quite distinct from the British species.

Umbonella verrucosa, Esper.

Plate XXXIX. figs. 1, 2.

?Cellepora verrucosa, Esper, Cellep. pi. ii. figs. 1, 2.

Lepralia verrucosa, W. Thompson, Ann. N, H. xiii. 441 : Johnst. B. Z.

ed. 2, 316, pi. Ivi.fig. 3: Busk, B.M. Cat. ii. 68, pi. Ixxxvii.

figs. 3, 4, and pi. xciv. fig. 6 : Heller, Bryoz. d. Adriat. M.

27.

Lepralia reticulata, Couch, Com, Faun. iii. 117, pi. xxii. fig. 9.
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DiscoPORA VERRUCOSA, Gray, B.M. Ead. 126.

??EscnARA VERRUCOSA, |3^, formiB costatas, Smitt, Q5fv. K. Vet.-Akad. Forh.

1867, Bihang, 22 and 142, pi. xxvi. fig. 135.

Zoopcia large, broad-ovate, or occasionally rhombic, bor-

dered by raised lines, depressed below, elevated above,
the front wall rising into a broad and prominent
umbo a little below the orifice, which is often produced
into a kind of rostrum

;
surface smooth or subgranular,

strongly areolated round the margin, and traversed by
radiating ridges ; orifice ample, suborbicular, or often

subquadrangular, arched above, the lower margin almost

straight, slightly curved inward in the middle ; usually
an avicularium, with a semicircular mandible, on the

inner side of the umbo. Ocecia semicircular, punc-
tured in front, and surrounded by a thickened spinous
border or crest.

Polypide red, with 20 to 30 tentacles.

Colonies forming large crusts, of a fine rose-red colour,

spreading irregularly.

Range of Variation. This species, under different con-

ditions, exhibits a great variety of aspect. In the littoral

form the walls of the cells are very slightly calcified
; they

are generally thin and smooth, or merely subgranular,

and round the edge of the colony are often almost mem-
branous. In some cases they appear as if covered with

a thin, rather glossy, papyraceous material; the areola-

tions round the margin are obscure
;
and there is a total

absence of the radiating ridges. In the littoral variety

the latter are always comparatively slender, and fre-

quently extend for a short distance only from the margin.

In young specimens the cells are hyaline and shining,

the surface is perfectly smooth and of a bluish-grey tint,

a white line runs round the cell a little above the base,

inclosing the marginal areolae, while the central portion

is traversed by delicate longitudinal ridges and frequently
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by concentric striae. Specimens in this condition are

extremely beautiful. With age the walls become dense

and opaque white. The umbo is a very conspicuous

feature
;

it is blunt and smooth, and very prominent.

The avicularium is often almost hidden behind it; in some

cases it is wanting, and I have met with a large colony

on which scarcely one was to be found. While the avicu-

larium is, in some cases, half-concealed and difficult to

recognize, in others it stands out prominently and pro-

jects to some extent over the aperture.

When developed in deep water, U. verrucosa takes on a

very different character. The walls are dense and solid,

the ridges, which are continuations of the septa between

the areolar spaces, become much thicker, and often rise

into nodules and spinous projections ; and the umbo is

massive and roughened. The strongly marked ridges

radiate from the margin to the umbo; and the space

between them is occupied by a rather deep, loop-shaped

depression. The ovicell, which I have never observed on

the littoral variety, partakes of the same character : it is

thickly perforated in front ; and the punctured space is

surrounded by a calcareous border, which rises into a

number of spinous processes, forming a very handsome

crest (Plate XXXIX. fig. 2) .

Deep-water specimens are highly calcified, and the

appearance of the species undergoes a corresponding

change, but the leading features are unaffected.

The orifice, which does not change with age, is arched

above, and the lower margin is almost straight or slightly

sinuous. On each side of it the front wall is carried up
for some distance, terminating above in a blunt extremity.

Habitat. On the surface of rocks, stones, shells,

Laminai'ia-Yoots, &c. between tide-marks, and in shallow

water, and on shells &c. from deeper water (40 fathoms).
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Localities. South Devon, rare
; Polperro, between

tide-marks
; Cornwall, 40 fathoms

; Ilfracombe, in clefts

on the Capstone ; Guernsey, about 30 fathoms (T. H.) :

Scarborough (Bean) : Northumberland, frequent between

tide-marks (Alder) : St. Andrews, on roots of Laminaria

digitata and stones near low-water mark, rather abundant

(Dr. Mlntosh) : Wick and Peterhead, plentiful (C. W.

P.) : Scotland, west (Dr. Landsb.) : Shetland, tide-marks

and shallow water (A. M. N.) : Dublin coast (Miss Ball).

Geographical Distribution. Roscoff (Joliet) : Adri-

atic, on mussel-shells, rare (Heller) : Greenland (Liit-

ken).

Range in Time. Scotch Glacial deposits (Geikie) :

Paleolithic (A. Bell).

ii. With a raised secondary orifice.

Genus PORELLA*, Gray.

Der. From ttojoos, an opening.

Celi.epora (part.), Fleming.
EscharA (part.), Sars: Busk: Alder: Smitt : &c.

Hemeschara (part.), Norman, &.c.

Lepralia (part,), Busk, &c.

PoRELLA, Smitt.

(teneric Character. Zocecia with the primary orifice

semicircular ; secondary {or adult) orifice elongate, in-

versely suhtriangular or horseshoe-shaped, inclosing an

avicularium, usually with a rounded mandible. Zoarium

*
Gray introduced this name, with a very insufBcient diagnosis, for a

genus of which he made Esck. cervicornis, Johnst., the type ; and it will be

convenient to retain it for the group to which the latter species belongs.

Smitt, in his '

Critical Catalogue,' adopts it for a genus in which he places
P. concinna and P. lavis

;
but P. cmnp'essa he relegates to his genus Eschara.
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incrusting, or erect ; foliaceous ivith a single layer of cells,

or ramose.

Throughout this very natural group there is a striking

uniformity, not only in the characters of the adult cell,

but also in the course of its development; and the study
of it has done more than most things to convince me that

in this section of the Polyzoa we cannot safely regard

the mere erect and branching habit as a generic criterion.

If we examine a colony of the common P. concimia, we
find in the marginal cells a plain semicircular opening,

without any trace of the peculiar structure which is cha-

racteristic of the adult. In those which are somewhat

older, the eel I-wall begins to rise round the primitive

aperture, and the outline of a secondary orifice is trace-

able, which extends for some distance below the former,

narrowing off downwards, and so taking on the very

distinctive shape which belongs to this species. As deve-

lopment proceeds the wall of this secondary orifice rises

higher and higher, until it completely closes in the original

opening and forms below it a chamber in which the

avicularium is ultimately lodged. The primary semicir-

cular aperture is covered by the operculum, and continues

to be the real entrance to the interior of the cell
;
the

secondary formation is an outwork, as it were, which to

some extent protects the entrance, and affords a site for

the avicularia.

We have precisely the same course of development in

all the species which are grouped under this genus.

This arrangement coidd not stand, as these forms are most nearly allied,

and cannot be separated in a natural system. In his later paper, on Poly-
zoa from Nova Zembla, he transfers P. l(Bvis to EscJiara, associating it with

P. compressa and one or two other species. Porella, however, which is

not encumbered with inconvenient associations, and which was first adopted

by Smitt himself for part of the group, seems to me to be in all respects
a preferable name.
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In P. compressa, for instance, the phases of the cell-

growth are, in all respects^ similar to those which occur

in P. concinna ;
and to separate these tAvo forms would be

Fig. 14.

Porella compressa.

to make more of the erect habit than of the essential

elements of the structure. If this course were adopted,

there would be an indefinite multiplication of genera;

for the same type of cell is found associated with very

diverse modes of growth. Unless we are prepared, to

hold to the old method and allow the most external and

superficial characters to rule, to the exclusion of those

which are the real indications of affinity, w^e must, I

think, found our genera in this division on the structure

of the zooecium, and treat the ordinary variations of

habit as merely subsectional.
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Our only alternative would be, whilst grouping in the

same family all the forms with kindred zooecia, to found

genera for the more striking variations of growth, as well

as for the more important modifications of the cell. But

as our object in classification is merely to indicate, as far

as possible, natural affinities, we shall attain our end

equally, and with more convenience, it seems to me, by
the course which is here adopted.

a. Zoariwn incriisting.

PoRELLA CONCINNA, Busk.

Plate XLVI.

Lepralia CONCINNA, BusJc, B.M. Oat. ii. 67, pi. xcix. : Hincks, Devon and

Cornw. Cat., Ann. N. H. ser. 3, ix. 201 (41 sep.).

Lepralia aperta, Boeck, Forh. Vid. Selsk, Christiania, 1861, 50.

PoRELLA L.Evis, Lepralise auctt. forma, Smitt, QEfv. K. Vet.-Ak. Forh.

1867 (Bihang), 21 and 134, pi. xxvi. figs. 112-119.

Lepralia Belli, Dawson, Eep. Geol. Surv. Canada, 1858, 256.

Zooecia ovate or rhomboid, slightly convex, granular,
often punctured round the margin, disposed in lines

;

orifice (adult) arched above, contracted below, longer
than broad, lower margin straight, the cell-wall fre-

quently raised and thickened round the mouth, a broad

denticle set rather deeply within it
;

oral spines two ; a

small avicularium, with rounded mandible, on the lower

lip, the front of the cell immediately below it often

more or less mamillated. Ooecia globose, prominent,

minutely granular, sometimes a single, central puncture
in front ;

fertile zooecia much raised and swollen to-

wards the orifice *.

*
They are so much elevated and enlarged towards the oral region that

they appear as little hillocks studding the flat surface of the zoarium.

y2
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Colonies forming large, circular, reddish patches, very

compact and neat in appearance.

Var. a [Belli, Dawson). Zooecia flattish, granular, sepa-

rated by a deep sinuous and punctured furrow ;
the front

wall carried up on each side of the orifice into a digiti-

form process (Plate XLVI. fig. 6).

Var. /S {fjracilis). Zooecia elongate, punctured over the

entire surface (Plate XLVI. fig. 9).

Range of Variation. This species changes its appearance

considerably with age and the attendant thickening of

the calcareous crust. It also assumes many varietal

forms
;
but the difierences which it exhibits are mainly

superficial, and, with the exception of the avicularium,

no important element of structure is much affected.

When old it becomes coarsely granulous, and of a dead-

white colour, the mouth is surrounded by a thick collar-

like extension of the crust, the walls are massive, the

perforations often very distinct and numerous, and the

avicularium is sometimes obliterated, probably by the

calcareous overgrowth.

The form of the mouth is very constant ;
and that of

the cell itself is subject to but slight variation. But the

differences in superficial character are numerous and

striking. The surface is more or less granular ;
the

marginal punctures are sometimes a marked character,

but often they are altogether wanting
*

; frequently the

mouth is surrounded by an elevated collar ; in some cases

this is replaced by a prominent umbo, immediately below

the avicularium, and in others the whole central portion

of the cell is mamillated. In other cases, again, tlie

* The marginal punctures may, I think, be regarded as an essential

character, though they are often obliterated by the thickening of the cell-

walls.
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surface is eveu and uniform. But tlie avicularia exhibit

the most remarkable variations. They are sometimes

placed rather deeply within the mouth, and sometimes on

the outer edge of the inferior margin, crowning the umbo

immediately below it. Occasionally they are developed
in large numbers, and distributed irregularly over the

zoarium, each avicularium supported on a small mound-

like prominence (Plate XLVI. fig. 12). At times they
are modified in shape, as in Schizoporella auriculata, S.

tirmata, and probably in many other species. The small

circular avicularia are replaced, at least in a considerable

number of the cells, by oval or spatulate avicularia of

much larger size, which often cover a great part of the

front surface (Plate XLVI. figs. 5 & 10).

Occasionally a large avicularium is present on a cell

which bears one of the ordinarv form and in the normal

position. I have seen one mounted on a mamillary emi-

nence which occupied the whole of the centre of the cell,

with its mandible directed upwards, and almost in contact

with the normal avicularium on the lower lip (Plate XLVI.

fig. 10). Generally, however, the larger form replaces

the latter, of which it is evidently a modification. These

remarkable changes illustrate still further the instability

of this structural element, to which reference has so often

been made.

In the variety (a) described by Dr. Dawson as a species,

in his valuable paper on the Invertebrata of the Gulf of

St. Lawrence, the zooecia have a somewhat sinuous out-

line, which changes very materially the general appear-

ance, but has no significance as a specific character. The

wall of the cell is carried up on each side of the mouth

into a stout digitiform process
—a condition which is met

with in other varieties.

Very commonly in the fertile cells these portions of the
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wall overlap the ovicell^ and form two rib-like prominences

in front (Plate XLVI. fig. 3). On the whole P. concinna

must be accounted a variable species; but it is readily

distinguishable under all its disguises by the peculiar

character of the adult orifice.

Habitat. On shells, &c., from shallow to deep water.

Localities. The species is common, and widely distri-

buted. Belfast Bay, 20-25 fathoms; ibid., deep water off

the Copelands (W. T.) : Isle of Man; Torbay; Guernsey,

very abundant; off the Deadman, 60 fathoms (T. H.) :

Northumberland, deep-water boats, rare (Alder) : St.

Andrews (Dr. M'Intosh) : Antrim, deep water (Hynd-

man) : Shetland, 40-170 fathoms ; the Minch (A.M.N.) :

Hastings (Miss Jelly) : &c. With fine spatulate avicu-

laria, Guernsey (T. H.). Var. a, Shetland (A. M. N.).

Geographical Distribution. Adriatic, on Serpulee,

rare (Heller) : Bahusia
;

Finmark (Loven) : Norway

(Sars) : Spitzbergen, 20-30 fathoms (Swed. Exped.) :

Godhavn, Greenland (Torell) : Gulf of St. Lawrence (Daw-

son). Var. a {Belli), Gulf of St. Lawrence (Dawson).

Kange in Time. Scotch Glacial deposits (Geikie) :

Palaeolithic (A. Bell) : Postpliocene beds, Canada (Daw-

son) .

PoRELLA minuta, Norman.

Plate XXIX. figs. 1, 2
;
Plate XXXVI.

figs. 6, 8.

Lei'ralia minuta, Norman, Shetland Pol., Rep. Br. Assoc. 1868, 308.

?Lepralia cuilopora, Manzoni, Bryoz. cli Castrocaro, 32, pi. iv. fig. 51.

Zooscia minute, distinct, divided by deep sutures, disposed
in regular radiating lines, somewhat wedge-shaped,
smooth or granular, strongly areolated round the
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margin ; primary orifice semicircular
; secondary orifice

arched above, slightly contracted below, the sides

straight, somewhat inclined inwards, on the lower lip

a rounded prominence (often with a crenated rim)

supporting an avicularium, with semicircular mandible
;

the cell-wall sometimes much raised and thickened

round the orifice, sometimes rising into a mucro in

front. Ooecia subimmersed, rounded, smooth, or

granular.
Colonies forming ''very small roundish patches."

Range of Variatiox. In the few specimens I have had

the opportunity of examining the characters are on the

whole very constant. The littoral form, however, of

which I have received specimens from Mr. Peach, difi'ers

in some points from the deep-water form. It has the

cell and ovicell smooth and of a delicate whiteness,

while in the latter they are granular and comparatively

coarse; the peristome is not thickened; the circular

prominence which supports the avicularium is not so

apparent, being partially concealed by the overhanging

prseoral mucro, which is strongly developed, and it has a

plain rim, whereas in the deep-water variety the border is

very prettily crenated. In the littoral specimens also the

arched top of the orifice is carried across the front of the

ovicell (Plate XXXVI. fig. 6).

In some cases the mucro is well developed ; in others

it is absent, and there is merely a swelling below the

mouth.

The primary orifice, as seen in the marginal cells, is

semicircular, without any elevation of the peristome.

Habitat. Between tide-marks, on stones, shells, &c.,

and from deep water.

Localities. Shetland, very rare; Guernsey (A. M. N.) :

Wick, between tide-marks (C. W. P.) : Antrim (Hvnd-
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man) : Hastings (Miss Jelly) . No foreign locality has

been recorded.

Range in Time. Older Pliocene^ Castrocaro (Manzoni) :

(if I am right in identifying Lepralia chilopora, figured by

this author in his Monograph on the Polyzoa of Castro-

caro, with the present species).

This species comes very near to P. concinna. The points

of difference betAveen the two may be briefly summed up.

P. minuta is very inferior in size to P. concinna ;
its cells

are more distinct, and divided by deeper sutures, and they

are more pointed off below ; they are also arranged more

regularly and markedly in radiating lines. At times the

rows of cells are rather widely separated, and the inter-

vening space is crossed by connecting ridges, which pass

at intervals from side to side.

The ooecium of the present species is less prominent

than that of P. concinna. It may be added that in the

latter the front of the cell is never mucronate, while

within the lower lip there is a broad denticle, of which

no trace exists in P. minuta.

The very close affinity between these two species is not

apparent from Norman^s description, as he has overlooked

the presence of an avicularium. But there is no doubt

that they are most intimately allied.

On one or two marginal zooecia I have detected traces

of a pair of spines.
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b. Zoarium incrusting, or erect and unilamellate.

PoRELLA STRUMAj Norman.

Plate XXXIX. figs. 3-5.

Hemeschara struma, Norman, Quart. Journ. Micr. Sc. (n. s.) viii. 221,

pi. vii. figs. (i-8.

Zocecia obovate, slightly convex^ quincuncially arranged,
the cell-wall much swollen immediately below the mouth,
surface smooth or roughened by anastomosing ridges, a

line of wedge-shaped areolae round the margin, which

become much more distinct with age ; orifice (adult)

broader than long, upper margin arched, the sides

straight and slanting inwards, lower margin somewhat

curved outwards
; peristome unarmed

;
a rounded avicu-

larium within the lower lip. Ocecia rounded, not

much raised, smooth and silvery, or slightly roughened ;

closely united to the cell above.

Colonies forming a yellowish, glistening crust, which rises

here
'

and there into free frill-like expansions, not

exceeding half an inch in height, and consisting of a

single series of cells.

Range op Variation. The description is founded upon

comparatively young specimens. With age the species

takes on a very different aspect. The front of the cells

is covered with a thick glassy crust, which completely

conceals the characteristic goitre-like enlargement below

the mouth, obliterates the sutures between the cells, and

forms a perfectly flat surface. On this the marginal

areolae appear as deep fissures^ while the central portion

is filled up with anastomosing ridges, separated by cavi-

ties of various size and shape. To add to the disguise,

the cells are now inclosed bv thick raised lines, which

mark them out with great distinctness. In this condition
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of course the mouth is sunk below the surface. In few

cases is the appearance of a species so completely changed

by age and the progress of calcification (Plate XXXIX,

fig. 5).

Habitat. On stones^ and Porella compressa, from deep

water.

Locality. '' About 25 miles north of the island of

Unst, the most northern of the Shetland group/' very

rare (A. M. N.).

Geographical Distribution. Bergen (A. M. N.) :

lat. 73° 41' 6", long. 22° 58' 30'', in 220 fathoms (Dutch

Arctic Exped.).

I have no hesitation in referring this species to the

genus Porella. It is closely allied to P. concinna; it

presents the very marked shape of the mouth, slightly

modified in its proportions, which is characteristic of that

species, while at the same time there is a complete paral-

lelism between the two forms in the mode in which the

orifice is developed.

c. Zoarium erect ; branches compressed.

Porella compressa, Sowerby,

Plate XLV. figs. 4-7 ; woodcut, fig. 14.

PoRUs CERViNus, Borlttse, N. Hist. Cornwall, 240, pi. xxiv. fig. 7.

MiLLEPORA COMPRESSA, Sowerby, Brit. Miscel. i. (1806), 83, pi. xli.

Oellepora cervicornis, Flem. Br. An. 532: Johnston, B. Z. ed. 2, 298,

pi. liii. (Jide Alder, who had examined the type specimen in

the British Museum): Couch, Corn. Faun. pt. iii. Ill,

pi. XX. fig. 1 : Busk, Ann. N. H, ser. 2, xviii. 32, pi. i. fig. 1:

Sars, Eeise Lof. Finm., N. Mag. f. Naturv. vi. 147 (27 sep.) :

Alder, Quart. Journ. Micr. Sc. n. s, iv. (1864), 98.

EscHARA fEKVKORKis, Busk, B.M. Cat. ii. 92, pi. cix. fig. 7, exix. fig. 1 :

D'Orbigiii/, Pal. Fran9. L c. 344: Hincks, Devon Cat., Ann.
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N. H. ser. 3, ix. 308 (50sep.): Smitt, Escharse (auolt.)

forma, 1. c. 1867, Bihang, 23 and 149, pi. xxvi. figs. 138,

139; Bryoz. from Nova Zembla, I. c. 1878, no. 3, 11 {not

Millepora cervicornis of Pallas, nor Eschara cervicornis of

Milne-Edwards).
PoKELLA CERVICORNIS, Gray, B.M. Rad. pt. i. 127.

? Cellepokaria surcularls, Packard, Invertebr. Labrador, Mem. Boston

See. N. H. i. (1867), pt. ii.

EsciiARA STELLATA, Pettch, Journ. Linn. Soc. Zool. xiii. 481, pi. xxiii. fig. 5,

Zoarium erect, of a delicate flesh-colour when living, sur-

face roughened by numerous prominent cells ;
much and

irregularly branched ;
branches generally more or less

compressed, occasionally roundish, truncate or bluntly

pointed. Zooecia on both sides of the zoarium, very

irregularly disposed (except on the growing extremi-

ties of the branches, where they are regular and

the surface smooth), ovate, ventricose, rising towards

the mouth; surface dense, minutely roughened and

punctured with rather large perforations round the

margin; the younger cells often with ribs radiating

from the side towards the centre; orifice (in the

adult state) arched and expanded above, contracted

below, sides slanting inwards, a slight constriction a

little above the lower margin, forming a sinus in which

there is an avicularium, with rounded mandible. Ooecia

rounded, more or less immersed, surface smooth and

entire.

Height of fine specimens about 3 inches.

Range of Variation. In mode of growth there are

many variations ;
but the minute characters are sufficiently

stable. There is, in the first place, a marked difference

in habit between southern and northern specimens. The

former are much more massive than the latter ; they have

usually very broad and thick compressed branches, ren-

dered irregular by many nodulous protuberances, which

frequently anastomose and occasionally terminate above

in somewhat palmate expansions. Shetland examples.
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on the contrary, are usually much moi'e delicate, their

branches are comparatively slender, and the whole zoa-

rium has a lightness and elegance which are wanting

in the ordinary Cornish form. The branches in this

species are, as a rule, decidedly compressed, and the

ramification is, for the most part, irregular and intricate.

In a Shetland variety, however, which I owe to Mr.

Norman, the zoarium is very sparingly ramified, and the

branches are elongate, nearly simple and roundish. In

southern specimens the stem is often of great thickness

towards the base, measuring as mvich as half an inch in

diameter.

The cell of P. compressa seems to be liable to very little

variation, except such as is connected with age and the

several stages of growth. Within the limits of one and

the same colony indeed it presents very different appear-

ances according to its position. Towards the growing

extremity of the branches the zooecia are regularly dis-

posed, immersed, and often punctured over the surface.

These portions of the zoarium, in the smoothness of their

surface and the regularity and neatness of their appear-

ance, differ widely from the rest. At a short distance

below the top the branches are, as it Avere, strewn over

with numbers of cells, forming a superficial layer, and

giving them a rough and warty appearance. These cells

are distributed without any regularity over the surface
;

they are raised, prominent, ventricose, with thickened

walls, and a single row of marginal punctures. They
extend from a little below the extremities ; over the whole

of the lower portions of the zoarium.

The young cells have a plain semicircular mouth
;
and

the formation of the raised secondary orifice, which bears

the avicularium on its lower margin, may be traced in

almost any colony. A smooth space may be noticed
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extending for a short distance below the primary open-

ing ; and around this and the original mouth the cell-wall

is gradually elevated_, forming the elongate and somewhat

horseshoe-shaped orifice of the adult cell.

In some cases the zooecia towards the upper portion of

the branches are deeply immersed^ and covered with a

considerable thickness of stony crust, the original mouth

and avicularium are sunk below the surface, and the actual

orifice is orbicular, contracted below into a narrow,

pointed sinus (Plate XLV. fig. 6). Such cells are flat,

strongly punctured round the edge and sometimes over

the whole of the front surface. Peaches Eschara stellata

was probably founded on a specimen in this condition.

Habitat. On stones and rocks in deep water.

Localities. Cornwall, common (Borlase, Couch) : De-

vonshire (Dr. Coldstream) : Embleton Bay, deep water

(R. Embleton) : Fifeshire coast, rare (Goodsir) : Shet-

land (Jameson) : ibid., 40-170 fathoms ; the Minch (A.

M. N.) : Nymph Bank, abundant (R. Ball) : Roundstone

Bay ;
off the Gobbins, co. Antrim (M'Calla) : Belfast

Bay (W. T.) : Youghal (Miss Ball) .

Geographical Distribution. West coast of Norway ;

Finmark, 30-50 fathoms (Sars) : Bahusia (Loven) : Spitz-

bergen (Swed. Exped.) : Greenland (MoUer and Torell) :

Nova Zembla (West), 30-60 fathoms ; Kara Sea (Stux-

berg and Theel) : Roscoff, common (Joliet).

The synonymy of this species has been hopelessly con-

fused by our systematic writers ; and it bears a name in

their works to which it has no legitimate claim*. Mr.

* An exception must be made in Dr. Johnston's favour, who clearly dis-

tinguished it from M.-Edwards's Eschara cervicornis (which is totally dis-

tinct and a Mediterranean form), and who had an excuse for giving it the

same specific name as the latter, inasmuch as he referred it to another

genus {Cellepord).
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Alder, indeed, did good service by pointing out the dis-

tinction between our British form and that which Pallas

and Milne-Edwards had described asMillepora (or Eschara)

cervicomis ;
but he retained Pallas's name for the former,

and it still holds its place. Sowerby's name compressa,

though it has never come into use, seems to have the

best claim to supersede it, and is sufficiently expressive ;

and I have therefore adopted it.

d. Zoarium erect, branches cylindrical.

PoRELLA L^vis, Fleming.

Plate XLVII. figs. 10, 11.

Cellepora l.evis, Fleming, B. A. 532 : Johnat. B. Z. eel. 2, 299.

EscHARA TERES, Bxisk, Ann. N. H. ser. 2, x^iii. 33, pi. i. fig.
2.

EsciiARA LvEvis, 8ar&, Beskr. over Norske Polyz., Forh. Vid.-Selsk. Christi-

ania, 1802, 150 (12 sap.) : Alder, Quart. Journ. Micr. Sc.

(n. 8.) iv. 102, pi. iii. figs. 8-11 (8 sep. )
: Smitt, (Efv. Kongl.

Vet.-Ak. Forh. 1878, 23.

PoRELLA LiEvis, Escharffi (auctt.) forma, Bmitt, CEfv. K. Vet.-Ak. Forh.

1867, Bihang, 21 and 134, pi. xxvi. figs. 120-123.

Zoarium yellowish, much branched dichotomoiisly ; stem

short, cyliiadrical, rising from an incrusting base ;

branches elongated, cylindrical, spreading, subdivided

dichotomously into numerous short segments with a

blunt extremity ;
the lower portions of the zoarium

smooth and polished. Zocecia immersed, flatfish, ovate,

with a line of large punctures round the edge, surface

very minutely granulated; orifice somewhat longer

than broad, arched above, slightly contracted a little

above the lower margin, which is straight and bears

an avicularium with semicircular mandible. Ooecium

large, prominent, globose, the peristome slightly ele-

vated in front of it.
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Height of a very fine specimen from Shetland 1| inch,

breadth H inch.

Habitat. On corals &c., chiefly in very deep water.

Localities. Shetland (Fleming and Barlee) : 20-25

miles N. and N.N.E. of Unst, in 100-170 fathoms (A.

M. N.) .

Geographical Distribution. West and north coasts of

Norway, tolerably abundant, 30-150 fathoms, often on

Oculina prolifera (Sars) :

'' extra Norvegiam OculincB

affixam ex abysso,^^ 200-300 fathoms (Baron Uggla) :

Greenland, a specimen in the Copenhagen Museum [teste

Smitt) : Nova Zembla, Matotschkin-scharr, in Beluscha

Bay, 30-70 fathoms; Kara Sea (Stuxberg and Theel).

When finely developed, P. l(evis has a rather broad

shrubby growth, the principal shoots, which are much elon-

gated, dividing into very numerous dichotomous branch-

lets. One of its most striking characteristics is the smooth

and polished surface, which extends over the whole of the

lower part of the zoarium. The cell-apertures are only

met with in any number on the upper portion of the

branches ; below they seem to be almost obliterated by a

varnish-like coating. The walls over the whole zoarium

are thick and dense, and the apertures are generally

deeply sunk, while in the loAver part of it the calcification

seems to have proceeded so far as to remove all traces

of the cell. The zooecia are immersed, except towards the

extremities of the branches, where they are somewhat pro-

minent; the marginal punctures are hardly distinguish-

able in the older cells. In young cells a line of punctures

is sometimes present, running across the front, a little

below the mouth. The orifice is rather large, well arched

above, and contracted a little below the middle, where
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there is a slight projection on each side, so that it is, as

Sars has remarked, somewhat lyre-shaped. The ovicells

are large and very prominent, closely united to the wall

of the cell above, and in front to the peristome, which

forms a thin raised border round the orifice.

On the British coasts C. lavis has only occurred in

Shetland, and ranges thence to the Arctic seas.

It was first noticed and briefly characterized by Flem-

ing (1828), and was then almost lost sight of until it was

redescribcd by Sars (1862) and subsequently by Alder.

Genus ESCHAROIDES *, Smitt.

Der. Formed from Eschara, a genus of Polyzoa.

EsciiARA (part.), auctt.

Generic Character.—Zocecia toith the primary orifice

suhorhicular ; peristome much elevated and forming a

secondary orifice, arched above and ivith a sinus below,
ivithin which an avicularium is inclosed. Zoarium {in

British species) erect, ramose.

EsCHAROIDES ROSACEA, Busk.

Plate XLVII. figs. 5-9.

Eschara rosacea, Busk, Ann. N. H. ser. 2, xviii. 33, pi. i. fig. 4 : Norman,
Quart. Journ. Micr. Sc. (n. s.) viii. 9, pi. vi. figs. 10-12.

EscHAROiDEs ROSACEA, S?nitf, CEfv. K. Vet.-Ak. Forh. 1867, Bihang, 25 and

161, pi. xxvi. figs. 155-159.

Zoarium composed of a short stem and a number of com-

pressed foliaceous branches, divided into shallow dilated

* The name originated with Milne-Edwards.
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lobes, and more or less curved or contorted; white or

of a delicate rose-colour. Zooecia ovate, slightly convex,

walls thick and dense, surface granulated ; primary
orifice simple, semielliptical, on a level with the sur-

face of the zoarium
; secondary aperture arched above,

with a rather deep and narrow sinus on the lower

margin, immersed ;
an avicularium on one side of the

sinus, with a semicircular mandible. Ooscia hemi-

spherical, granulated.

Height from ^ to | inch.

Habitat. On stones and shells &c., from moderate

depths to deep water.

Localities. Loch Fyne, on Pecten opercularis (A. M.

N.) : Orkney (Busk) : off Shetland, 80-100 fathoms (J.

Gwyn Jeffreys, fide Peach) .

Geographical Distribution. Finmark, on Balanus,

Rhynchonella, Ptilota plumosa (Loven) : Spitzbergen, 20

fathoms (Malmgren) : Norway (M'Andrew) : St. George^s

Bank, lat. 42° 56'-5 N., long. 64° 51'-3 W. (Smith and

Harger) .

E. rosacea is generally of small size, not much exceed-

ing half an inch in height, and possesses a very characte-

ristic habit. A short stem rises from a small incrusting

mass of cells ; and this divides irregularly into a number

of foliaceous, flattened, rather thicK branches, variously

curved and twisted, and terminating above in short lobes,

which expand towards their extremity. Young specimens

consist of a simple expansion cleft above into two lobes,

and are very delicately tinted. Possibly the colour may
be dependent on age. Smitt describes his Norwegian

specimens as glossy white.

The cells are very slightly convex ;
and the boundaries

between them are almost obliterated in the older portions

of the colony by the great overgrowth of calcareous

z
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matter. At the extremity of the branches they are some-

what prominent, regularly oval and distinctly separated.

In this portion of the zoarium we find the primary orificCj

which is perfectly simple, without any trace of sinus and

on a level with the surface, instead of being, as it is in

later stages of growth, deeply immersed. The characteristic

aperture of the species, with the marginal sinus, is alto-

gether a secondary formation, which is developed as calci-

fication proceeds. The avicularium is connected with

the secondary orifice, and in the first instance is placed

on the surface, outside it and slightly overhanging it,

close to the sinus*. But ultimately it is inclosed by the

accretion of stony matter on the front of the cell, and lies

completely within the wall which has grown up around

the mouth. The various stages in this curious history

may be traced amongst the cells occupying the tips or

growing portions of the branches f.

A striking feature of the species is the degree in which

the walls of the zooecia are thickened by the accretion of

calcareous matter, and the (apparent) rapidity with which

the process goes on. As a consequence the build of the

adult zoarium is solid and massive.

In some cases numerous circular avicularia are distri-

buted irregularly over the cells, at times slightly elevated,

at times subimmersed. In the latter condition they are

no doubt being enveloped by the calcareous crust, and

would probably have disappeared altogether after a time. I

believe that in other instances the non-occurrence of these

organs, where they are usually present, may be due to a

similar cause.

* It is so represented in Alder's figures of the cells accompanying Nor-

man's description of the species (Quart. Journ. Micr. Sc. /. c. pi. vi. figs. 11,

12). These figures are taken from cells in which the secondary orifice has

been recently developed.
t They hare been accurately described by Smitt (/. c).
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EscHAROiDEs QUINCUNCIALIS, Noi'man.

Plate XV. fig. 7.

EscHARA QUINCUNCIALIS, Novman, Hebridean Polyz., Rep. Brit. Assoc, for

1866 (1867), 204; Quart. Journ. Micr. Sc. (n. s.) viii. 10,

pi. vii. figs. 1-3.

Zoariiim cylindrical, smooth, polished. Zocecia in linear

series, disposed quincuncially round an imaginary axis,

almost confluent, flat or slightly depressed below, the

oral region mammseform
; orifice (adult) rounded above,

usually with a sinus, placed towards one side on its

lower margin, and a small and inconspicuous avicularium

close to it ; the peristome raised and thickened. Ooscia

rounded, subimmersed, with an arched space in front,

filled in by less highly calcified material, and some-
times perforated, closely united to the raised peristome,
and forming with it elongated mamillary risings on
the upper portion of the cell.

Locality. Dredged in deep water in the Minch (A.

M. N.).

The specific character is founded on the fragment,
" not more than a quarter of an inch long," which was

obtained in the Hebrides by Messrs. Jeff'reys and Nor-

man. So minute a specimen does not afford the means of

studying the various stages in the development of the

zooecium ; and the diagnosis must be accepted subject to

any corrections which a more thorough study of the

species may supply. An examination of the few marginal
cells available for the purpose shows that, in the earlier

stages of growth, the minute avicularium is borne on a

short rostriform elevation, placed a little towards one side

of the primary aperture. At this point the raised and

thickened peristome, which is so marked a characteristic

of the adult, is not formed
; when developed it seems to

z2
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inclose the rostrum, which is now within the (secondary)

aperture. The cells are disposed in longitudinal lines
;
and

each series alternates with the next; so that the plan of

arrangement over the surface of the zoarium is quincun-

cial. They are divided by a very slight depression, and

have almost the appearance of being confluent. The

surface is flattish; and the raised and somewhat swollen

and massive peristome, with the ovicell to which it is

united, forms a rather large ovoid mamillary rising at

the top of each cell. This is the most striking feature of

the species. The ovicell is small and subimmersed; and

there is always on the front of it a depressed area, which

is arched above, and filled in by some slighter and pro-

bably membrano-calcareous material. The surface of the

zoarium is perfectly smooth, entire, and glossy.

Genus SMITTIA, Hincks.

Der. Named in honour of Prof. F. A. Smitt.

EscHAKA (part.), auett.

Berenicea (part.), Johnston.

Lepralia (part.), Johnston : Busk : &c.

EsCHARBLLA, Smitt (as limited in his paper on Bryozoa from Nova Zembla,
CEfv. K. Vet.-Ak. Forh. 1878 : not Escharella of Gray or

D'Orbigny).

Smittia, Hincks, Ann. N. H February 1879.

Generic Character.—Zooscia with the primary orifice

suborbicular,
the lower margin entire and dentate ; peri-

stome elevated andforming a secondary orifice, which is chan-

nelled in front ; generally an avicularium below the sinus.

Zoarium {in British species) either incrusting, or erect and

foliaceous, the cells in a single or double layer.

For this very natural and well-defined group Smitt has
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adopted the name Escharella, first introduced by Gray,

and afterwards employed in a totally different sense by

D'Orbigny, for a form which he made the type of a

family, the Escharellidae. Smitt himself has not been very

constant in his mode of applying the name, having first

given it to a somewhat heterogeneous collection of species

and afterwards to a mere section of it.

It seems undesirable that terms which have been thus

bandied about until they have been emptied of all fixed

meaning should be retained ;
and I have great pleasure in

substituting for this questionable name another which com-

memorates one of the most able workers in this depart-

ment of zoology.

The cardinal character of this genus is the elevated

secondary orifice, produced and channelled in front. The

dentate lower margin is common to it and the following

genera. They also agree in having a raised peristome,

though in the present group it forms a perfect secondary

mouth ; whilst in Phylactella it only incloses the primary

opening in front and at the sides, and in Mucronella

takes the form of a mucronate process on the lower

lip.

Smittia Landsborovii, Johnston.

Plate XLVIII. figs. 6-9.

Lepralia Landsborovii, Johnst. B. Z. ed. 2, 310, pi. liv.
fig,

9: Busk, B.M.
Cat. ii. 66, pi. Ixxxri. fig. 1, and pi. cii. fig. 1 (referred to

L. reticulata) : Hincks, Quart. Journ. Micr. Sc. viii. 277 ;

Devon Cat., Ann. N, H. ser. 3. ix. 200 (40 sep.).

EscHARA Landsborovii, Alder, Quart. Journ. Micr. Sc. n. s. iv. 105, pi. iv.

figs. 1-3.

EscHARA FOLiACEA, var
, Alder, North. Cat., Trans. Tynes. P. 0. iii. 151.

Lepralia crystallina, Norman, Rep. Brit. Assoc. 1866, 204.

Escharella Landsborovii (part.), S?ni/t, (Efv. K. Vet.-Ak. Fork. 1867,



342 ESCHARTD^.

Bihang, 12 and 92, pi. xxiv. fig.
63

; Floridan Bryoz. pt. ii.

60, pi. X. figs. 201,202*.

? EscH.iRELLA PORiFERA, S^tiitt, forma MiNuscoLA and forma majuscula, 1. c.

Krit. Forteckn. 9, 73, and 74, pi. xxiv. figs. 33-35 and 36-38.

Esciiarella pertusa, Smitt (
= £". porifera), CEfv. K. Vetensk.-Ak. Forh.

1878, no. 3,21.

Zooscia ovate or rhombic, or elongate and somewhat

rectangular, in linear series, alternate, separated by
raised lines

;
walls thin and glassy, punctured round

the margin or over the entire surface ; primary orifice

suborbicular, or slightly subquadrangular, a prominent
tooth within the lower margin, and a minute denticle

on each side of it; peristome raised, especially in the

fertile cells, thin, cleft in front into a narrow, spout-
like sinus, partially inclosing a small rounded avicula-

rium; below it usually a mamillary rising. Ocecia

globose or ovate, prominent, punctured, frequently a

large, raised, spatulate avicularium placed transversely

on each side or on one only.

Colonies spreading in large subcircular patches, silvery

when fresh, and often of a reddish colour; or rising

into thin foliaceous expansions,
"
anastomosing irregu-

larly, and undulated on the margin/^
The erect form attains a height of .2 inches.

Form a [crystallina, Norman) (Plate XXXVI. fig. 2) .

Zooecia small, lozenge-shaped, rather convex, not very

regularly arranged, surrounded by inconspicuous lines,

white and silvery, surface covered throughout with

round punctures; orifice (secondary) triangular, peri-

stome much raised at the sides, in front deeply cleft

into a channelled sinus, and immediately below it a

small aviculai'ium, with rounded mandible, pointing
downwards ;

oral spines five (rarely present) ;
a central

tooth on the lower (primary) margin and two lateral

denticles. Ocecia globose, prominent, punctured.
Colonies foi'ming small silvery-white patches.

* Of Smitt's figures of Escharella Landsborovii in his
'

Catalogue,' only
one (fig. 63) seems to me referable to the present species.
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Form ^ {'^ porifera, Smitt). Zocecia short-ovate or

rhombic, flattish, very thickly punctured over the

entire surface
;

orifice (secondary) suborbicular, with

two minute lateral denticles
;

central tooth wanting ;

peristome very slightly elevated ; suboral avicularium

subcircular or oval. Ocecia rounded, not hooded,

obscurely punctured ; spatulate avicularia none (?) .

(Plate. XXXVI. fig. 1.)

Fig. 15.

Smittia Landnborovii.

Range of Variation. The cell in the typical form

is usually elongate, often somewhat rectangular, with a

flattish surface and thin walls
;
but it is also not unfre-

qnently, within the limits of one and the same colony,

short and ovate, or rhomboid. The peristome is more or

less developed : sometimes it forms an elevated wall

round the mouth, which is cleft in front into a very

deep fissure or sinus ;
in other cases it is very slightly

raised. These differences affect the form of the secondary

orifice.

The primary aperture is to some extent subquadrangular

(" rotundato-quadrangidaris ") ;
the secondary orifice,
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formed by the elevation of the peristome, is more or less

triangular, or (occasionally) almost orbicular. The cell-

wall is either punctured round the margin only, the

central portion remaining entire, or is thickly covered

over the whole extent with circular pores. The median

avicularium seems to be constant ; but the large spatulate

form is in most cases rarely developed, and always in

connexion with the ovicell.

The differences in the mode of growth are similar to

those which we find in Lepralia foliacea and other species.

The crustaceous habit seems to be the prevalent one. On
the south-western coasts, where S. Landsborovii is abun-

dant, I have never met with it in the erect foliaceous

state; but in certain localities it rises into free lamellate

fronds, which anastomose and form coral-like masses

(woodcut, fig. 15). It assumes both the Escharine and

Hemescharine habit ;
and under the older system of classi-

fication three genera would have about an equal right to

claim it.

These are the chief variations to which the species is

liable, apart from the superficial changes dependent on

age and locality.

Lepralia n'ystallina, Norman, is a small and very

delicate variety of the present species, distinguished by
its highly developed peristome and produced triangular

secondary orifice, and by its bright and hyaline appear-

ance. It is a deep-water form.

The variety porifera, Smitt, is characterized by its

short ovate cell with a thickly punctured surface, its

slightly developed peristome, and suborbicular secondary

orifice, and by the total absence of the central tooth.

The ovicell also seems to be smaller than that of the

normal S. Landsborovii ;
and the spatulate avicularia are,

I believe, always wanting. Smitt, in his latest paper
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(on Polyzoa from Nova Zembla), identifies his Escha-

rella porifera with Lepralia pertiisa, Busk
; but the latter,

which seems to be little known in the North, is certainly

referable to another group.

I have had much difficulty in unravelling the synonymy
of this species, and suspect that the Scandinavian natu-

ralists have associated with it some northern varieties

which are not known on our coasts. I should refer all

the forms assigned by Smitt to his E. porifera to

S. Lcmdsborovii, with the exception of those represented

in his plate xxiv, figs. 40, 41, which I cannot identify,

and the one which he names forma edentata. This seems

to be a distinct species ;
and I have elsewhere characte-

rized it as Lepralia reticulato-punctata.

Habitat. On shells, stones, &c., from moderate depths

to deep water.

Localities. South Devon
; Cornwall, 30 fathoms, on

Sertularia abietina
;

ofi" the Great Orme's Head (the erect

form) ; Guernsey (T. H.) : Hastings (Miss Jelly) : Scar-

borough (Bean) : north coast of Northumberland, erect

(Embleton) : Ayrshire (D. L.) : Peterhead, rare (C.W. P.) .-

Shetland, very rare; the Lepralian state on a stone from

170 fathoms (A. M. N.) : Antrim (Hyndman) : Birterbuy

Bay (G. S. B.). Yar. porifera. South Devon (T. H.).
Var. crystallina. The Miuch

; Shetland, 80-140 fathoms

(A. M. N.) : off the coast of Antrim (Hyndman).
Geographical Distribution. Durban, Natal, on

oyster shells (W. Gates): Australia (T. H.)*: Florida,

176 fathoms (Pourtales) : Greenland (North-German

Pol. Exped.) : Arctic Seas (Smitt) . Var. porifera. Davis

Strait, ofi' Frederickshaab, 100 fathoms (Wallich). Var.

* In the Australian specimen, which I have examined, the cells are ovate,

lined round, thickly punctured o\er the entire surface, and with three or

four marginal spines.
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crystallina. Greenland, lat. 66° 59' N., long. 55° 27' W.,
57 fathoms ('Valorous^ dredgings) : Bergen (A. M. N).

Range in Time. Var. crystallina, Scotch Glacial de-

posits (Geikie).

Smittia reticulata, J. Macgillivray.

Plate XLVIII. figs. 1-5.

Lepralia reticulata, Macgill. Ann. N. H. ix. 467 : Johnst. Br. Z. ed. 2,

317, pi. Iv. fig. 10: Busk, B.M. Cat. ii. 66, pi. xc. fig. 1,

and xcii. figs. 1, 2 {7wt pi. cii. fig. 1).

EscHARiNA rimulata, D' Orb. Voy. d. I'Amer. m6r. Polypiers, 15, pi. vii.

figs. 1-4 (fide Smitt).

Reptescharella rimulata, id. Pal. fran9. terr. cr6t. v. 465.

EscHARELLA Legentilii * forma typica, Smitt, (SiiY&ra. K. Vet.-Akad. Forh.

1867, Bihang, 10 and 81, pi. xxiv. figs. 50-52.

Zooecia ovate-elongate, in linear series, separated by raised

lines, punctnred or strongly areolated round the margin,
smooth or slightly roughened, and somewhat raised in

the centre ; orifice orbicular, with a thin raised margin
and a deeply channelled sinus in the lower lip, three

denticles within, the central one the largest ; immedi-

ately below the sinus a large avicularium, with acute

mandible pointing downwards, sometimes projecting
and sometimes immersed; marginal spines three.

Ocecia semicircular or globose, prominent, punctured,
the elevated peristome in front giving them a hooded

appearance.

Colonies spreading irregularly, and often of considerable

size, silvery and bright when fresh.

The primary cell seems only to differ from the rest in size.

Range of Variation. S. reticulata exhibits many diffe-

* I do not follow Smitt in adopting Audouin's name, because it seems to

me impossible to say with any certainty that Savigny's figure represents the

present species, and there is no description to appeal to.
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rences of appearance, dependent upon age, locality, &c.
;

but there is very little variability in important characters.

Sometimes the zooecia are margined by a row of circular

pores ; sometimes they are very prettily areolated round

the edge*.

Commonly the avicularia are elevated, and project in

front of the lovrer lip ; but in one of the best-marked

varieties they are immersed and of smaller size than

usual, the cells are flat, punctured round the sides, and of

dense texture; the margin of the orifice is but slightly

raised ; and the ooecium is closely united to the cell above,

and not so prominent as in the common form (Plate

XLVIII. fig. 2).

A curious monstrosity has occurred to me, in which

two cells have but a single ovicell between them, which

is of great breadth, and overarches the two openings.

The cells are somewhat narrowed; and the avicularia are

turned a little to one side (Plate XLVIII. fig. 3).

Habitat. On shells, stones, corals, &c., chiefly from

deep water.

Localities. Guernsey ;
South Devon ; Cornwall, espe-

cially on Pinnce, from 40-60 fathoms (T. H.) f : Norfolk

(Lieut. Thomas) : Northumberland, on shells from deep

water, not rare (Alder) : Aberdeen (Macgilli\Tay) : St.

Andrews, not uncommon in the siphons and inside the

mouth of Fusus antiquus, and on Cardium, from deep

water (Dr. Mcintosh) : Loch Fyne (Lady Emma Camp-
bell) : Wick and Peterhead (C. W. P.) : Shetland, rare,

80 fathoms (A. M. N.) : Belfast Bay, deep water (W. T.) :

* This difference is probably dependent upon age. The j-oungest cells

are perfectly smooth, the walls extremely thin, and perforated round the

edge by a number of circular pores.

t One of the most abundant species on the Cornish Pinnce, from 60

fathoms, forming exquisite patches on the interior surface of the shell.
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coast of Antrim, 47 fathoms (Swanston) : Birterbuy Bay

(A. M. N.) : &c.

Geographical Distribution. Roscoff (Joliet) : Cha-

rente-Inferieure (Fischer) : ^gean Sea (E. Forbes) : Adri-

atic (Heller) : Bergen (A. M. N.) : Bahusia and Southern

Norway, chiefly in great depths, 200-300 fathoms ;
in

moderate depths rather rare (Smitt) : Falkland Islands

(D'Orbigny) : New Zealand (F. W. Hutton).

Smittia affinis, Hincks.

Plate XLIX. figs. 10, 1].

Lepralia AFFINI8, Hiucks, Devon and Cornw. Cat., Ann. N. H. eer. 3, is.

206, pi. lii. fig. 2 (46 sep.).

Zooscia broad -ovate, distinct, moderately convex, separated

by lines ;
surface smooth (in tlie young cells) , minutely

punctured ;
orifice orbicular, with a thin, raised peri-

stome, channelled in front, three denticles within, the

central one the largest ; immediately below the inferior

margin, to which it is attached, an avicularium, placed

more or less transversely, with pointed mandible. Ocecia

imknown.

Colony forming a circular patch.

Habitat. On shell.

Locality. Start Bay, South Devon (T. H.).

As only a single specimen has occurred, it is impossible

to decide how far this is a permanent, well-established

form. Its nearest ally is S. reticulata, from which it is

distinguished chiefly by the position of the avicularium,

which, instead of projecting longitudinally below the

orifice, and pointing straight downwards, is placed trans-
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versely, or somewhat obliquely across^ in froDt of the lower

margin, to which it is attached. It is so placed as to fill

up the sinus in the peristome ; in front it is tilted up, and

the mandible is pointed obliquely towards the side.

S. affinis also differs from S. reticulata in having a

broader and shorter and less convex cell, and in having

the whole surface rather thickly punctured. It may

possibly be an abnormal condition of the last-named

species; but looking to the marked difference in the general

character of the zooecia, and the very peculiar position of

the avicularium, which is constant over the whole colony

in the only specimen that has come under my notice, I am

inclined to give it provisionally specific rank.

In support of this view it may be remarked that the

position of the avicularium in S. reticulata is not liable

to variation as it is in some species. On the contrary, it

is remarkably constant, and I do not remember to have

seen any approach to the peculiarity which distinguishes

the present species.

Smittia CHEILOSTOMA, Manzoui.

Plate XLII. figs. 7, 8.

Lkpralia CHEILOSTOMA, Manzoni, Bryoz. foss. Ital., Contrib. 3, 13, pi. iv.

fig. 22 (Sitzb. k. Akacl. d. Wissensch. 1. Abth. Dec.-Heft,

1869).

Zooecia ovate or rhombic, very slightly convex, usually

separated by raised lines, quincuncially disposed, the

series radiating from a common centre; surface covered

Avith punctures ;
orifice (primary) suborbicular, with a

hammer-shaped denticle on the lower margin, sur-

rounded by a much raised peristome, with a deep
cleft or sinus in front

; avictdaria none. Ocecia de-
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pressed, closely united to the cell above, rounded,

slightly elongated transversely (almost semicircular),

punctured, with a subgranular border round the base.

Colonies forming subcircular patches of a deep red colour.

Habitat. On shells, stones, &c., from shallow to deep

water (60 fathoms) .

Localities. Guernsey, abundant; South Devon; Corn-

wall, deep water (T. H.) : Hastings (Miss Jelly) : west

coast of Ireland (A. M. N.).

Range in Time. Italian Pliocene (Manzoni).

In this species the peristome is much elevated, and the

secondary orifice is suborbicular above, slightly com-

pressed or flattened at the top, and below is produced into

a deep notch or sinus. The surface is uniformly and

thickly punctured. The ovicell is generally much de-

pressed, and is inclosed round the edge by a narrow belt

of granular crust. The peristome is carried across the

front of it.

"When young the cells are semitransparent and glossy ;

but with age the zoarium becomes coarse in appearance,

and of a dull whitish colour.

A variety occurs of delicate texture, and with very

minute puncta ; but otherwise the species is very constant

in character.

Smittia marmorea, Hincks.

Plate XXXVI. figs. 3-5.

Lepralia marmorea, Hincks, Ann. N. H. Sept. 1877, 214.

Zocecia ovate, short and rather broad, somewhat elevated

towards the mouth, disposed in lines, with a row of
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rather large punctures round the border
;

surface

coarsely granular ;
orifice suborbicular, with a loop-

like sinus on the lower margin ; peristome raised, not

thickened^ a very broad plate or denticle set deeply
within the mouth ; a little below the orifice an elongate

avicularium, usually immersed, with a pointed mandible

directed downwards. Ooecia globose, punctured, im-

mersed in the older cells, with a narrow raised border

round the base.

Habitat. On stone and shells.

Localities. Cornwall, probably (T. H.) : Guernsey

(A. M. N.)

The walls of the cells are thick ;
and the surface, which

is covered with large granules, has a somewhat polished

and marble-like appearance. The cells are moderately

convex, elevated towards the mouth, and regularly punc-

tured round the margin. The peristome is raised, espe-

cially in front, where it is hollowed into a rather large

loop-like sinus. The avicularium is immersed and in-

conspicuous ;
it is occasionally absent. The young cells

are perfectly smooth, and with the surface entire.

S. marmorea and S. cheilostoma are kindred forms, having

many features in common, but still exhibiting differences

of such a kind as entitle them to be accounted distinct.

In the former the cell-wall seems never to be punctured,

except round the margin, where there is a very conspi-

cuous line of perforations : the surface is coarsely gra-

nular ;
in S. cheilostoma it is uniformly covered with

pores over its entire extent, and there is no special row of

them round the edge. The cell of S. marmorea in its

earliest stages is destitute of punctures ; so that the dif-

ference between the two forms in this respect is not due

to mere age and calcification. In the latter the wall of
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the cell rises markedly towards the mouth, and the front

of the peristome is thus elevated, while the upper mar-

gin appears depressed. In S. cheilostoma the surface is

level and uniform, and the margin as much elevated above

as in front. That species is always destitute of avicularia
;

whilst in S. marmorea there is usually one below the

orifice, occupying much the same position as in 8. reticu-

lata. There are also diflFerences in the denticle on the

lower margin, which in the present species assumes the form

of a very broad plate. 8. marmorea, so far as I know, is

destitute of the deep-red colour which is so characteristic

of its allv.

Apart from these divergences, which in the aggregate

are not unimportant, there is a difference in general ap-

pearance which can hardly be formulated.

I have only seen a few specimens of 8. marmorea ; and

possibly a larger series might show an intermingling of

characters ;
but at present I hold the two forms to be

distinct.

SmITTIA BELLA, Busk.

Plate XLII. figs. 9, 10.

Lepralia BEIJ.A, Bxisk, Quart. Journ. Micr. Sc. viii. (1860), 144, pi. xxvii.

fig. 2 (not L. bella, Norman, Shetland Polyz., Kep. Brit.

Assoc. 1868, 306, which is avar. ot Porella concinna).

Zooecia ovate, punctured ; aperture orbicular, with a spout-
like sinus below, and within it a large bifid denticle

;

peristome raised, often thickened. Ooecia subglobose,

punctured.

Habitat. On shells.

Locality. Shetland (Barlee).
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I only know this species from Busk's description and

figures, and can add nothing to them. It seems to he

nearly related to S. cheiloatoma.

Smittia tkispinosAj Johnston.

Plate XLIX. figs. 1-8.

DiscoPORA TRISPINOSA, Johist. Ed. Phil. Journ. xiii. 322.

Berenicea TRISPINOSA, id. Trans. Newc. Soc. ii. 268.

Lepralia TRISPINOSA, id. B. Z. ed. 2, 324, pi. Ivii. fig. 7 : Busk, B.M. Cat.

ii. 70, pi. Ixxxv. figs. 1, 2, pi. xcviii., pi. cii. fig. 2 : HincJcs,

Greenland Polyz., Ann. N. H. Jan. 1877, 100, pi. xi. fig. i.

Lepralia variolosa. Tar. a, Johnst. B. Z. ed. 2, 317, pi. Iv. fig. 8.

EscHARELLA Jacotini, Smitf, forma lamellosa, and forma typica, loc. cit.

Krit. Fort. iv. 11 & 86, pi. xxiv. figs. 53-57.

? EsCHARELLA Jacotini, Smitt, Flor. Bryoz. pt. ii. 59, pi. x. fig. 199.

Lepralia Jeffreys! {=\d,v. a), Norman, Prelim. Kep. 'Valorous' Cruise,

Proc. Eoy. Soc. no. 173 (1876), 208.

Zooecia ovate or elongate-ovate^ sometimes almost rectan-

gular, disposed in linear series or quincuncially, sub-

granular, separated by raised lines, and punctured round

the edge ;
orifice suborbicular

; peristome thin, more or

less raised, usually produced in front into a spout-like

sinus, a denticle within the lower margin ; oral spines
2-4 ; frequently a large avicnlarlum on one side, a little

below the orifice, mandible acute and (usually) directed

upwards ; occasionally a smaller oval avicularium, on

one or both sides of the orifice, with rounded mandible,

pointing downwards. Ocecia ample, globose, united to

the cell above, somewhat flattened in front, usually with

two or three large pyriform punctures.
Colonies forming large yellow crusts.

Var. a {Jejfreysi, Norman). Zocecia rectangular, smooth

or subgranular, surface much depressed ; peristome
not raised, denticle very conspicuous; oval avicularia

irregularly distributed over the surface, sometimes nu-

merous
; pointed avicularia often rare, and of small size.

2a
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Range of Variation. Specimens of this species exhibit

very striking diversities in appearance ; and there is also a

considerable amount of variability in certain characters.

The zooecia present two very distinct shapes^ being in some

cases ovate and moderately convex, in others rectangular,

with a flat surface. The orifice wears a very difi'erent

appearance according to the degree in which the peristome

is developed. In the young cell it is not at all elevated ;

the mouth is a simple, suborbicular opening, with a flat

rim, arched above, almost straight below, and slightly com-

pressed laterally. In this condition, which seems to be

permanent in the Arctic variety a, the denticle on the

lower lip is a conspicuous feature. Usually the peristome

rises in the adult cell and forms a thin wall round the

mouth, which is prolonged in front into a kind of spout.

In the fertile cells, this raised border is much developed ;

and in some cases it forms a continuous ring round the

mouth, in front of the ovicell. The oral spines vary in

number from two to four.

As usual, the avicularium is the most inconstant member

of the colony. It presents itself under two forms : one of

these (and the only one which has been noticed by pre-

vious writers) is of large size, at times gigantic, elongate,

with a triangular mandible
;

the other is much smaller,

oval, with a rounded mandible. In their position and

direction there is no constancy; but the larger form seems

to be most commonly placed close to the mouth, on one

side of the central sinus, with the mandible directed up-

wards, while the smaller is usually developed near the top

of the cell, on one side of the mouth, or on both sides, with

the mandible pointing downwards ;
but the exceptions

arc numerous. The large avicularia, which are often

wanting altogether, are generally single; but sometimes

two occur on the same cell, in very variable positions.
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The small oval avicularia are equally inconstant^ and are

often distributed irregularly over the surface of the cells.

There is sometimes an amazing profusion of them.

When very old, the walls of the cells are much thickened,

overlaid with a dense crust, and coarsely granulated ; and

in this condition some of the familiar features of the spe-

cies are almost obliterated.

Habitat. On stones, shells, &c., from shallow water to

great depths.

Localities. One of the commonest of our British spe-

cies. Cornwall, 60 fathoms, incrusting P^w;^<e J S.Devon,

very common ;
Isle of Man

; Guernsey, in large masses on

shell (T. H.) : Hastings (Miss Jelly) : Berwick, deep
water (Johnst.) : St. Andrews (Dr. M'^Intosh) : Hebrides ;

Shetland, 170 fathoms (Norman) : Birterbuy Bay (G. S.

Brady) : &c. Yar. a. Dogger Bank (T. H.).

Geographical Distribution. Norway (Lilljeborg) :

Bahusia, shells, in great depths (Loven) : Arctic regions,

on Rhynchonella (Torell) : Nova Zembla (west), 30-60

fathoms; Kara sea (Stuxberg & Theel) : Gaspe, Gulf of

St. Lawrence, about 30 fathoms (Dawson) : Anticosti and

Mingan Islands (Packard) : Mazatlan (P. P. Carpenter) :

Florida (Pourtales) : Cape Horn, 40 fathoms (Darwin) :

Aden (W. Gates) : Adriatic (Grube). Var, a. Green-

land, lat. 69° 31' N., long. 56° 1' W., 100 fathoms
{'
Va-

lorous Mredgings) : off Frederickshaab, Davis Straits, 100

fathoms; Reykjavik Harbour, 15-20 fms. (Wallich).

Range in Time. Postpliocene, Canada (Dawson).

I do not follow Prof. Smitt in substituting Audouin's

specific designation for Johnston^s well-known name. Such

a course does not seem to be called for by a regard to

scientific law, nor would it promote scientific interests.

Savigny's figure may possibly be intended as a represen-

2a 2
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tation of the present species ; but it is so entirely wanting

in character, and fails so completely to give the striking

features of S. trispinosa, that it is practically useless for

the purpose of identification
;
and as it is unaccompanied

by a diagnosis, I am unable to see that it gives any claim to

the name with which it is associated.

Genus PHYLACTELLA, Hincks.

Der. From ^vKaKTos, fortified.

Lepralia (part.), aiictt.

Alysioota (sp.), Busk.

Generic Character.—Zocecia with the primary orifice

more or less semicircular, the lower margin visually den-

tate; peristome much elevated, not produced or channelled in

front. No avicularia. Zoarium {in British species)

incrusting.

This genus is instituted for two or three species which

seem to lie outside the preceding, though nearly related to

it. P. labrosa, with its triplet of denticles, its elevated

peristome, and its porous surface, exhibits much affinity

with such forms as S. Landsborovii. P. eximia agrees

with it in most points ;
but the pores are only present

round the margin. In P. collaris both pores and denticles

have disappeared. The chief distinction between this

genus and the last lies in the character of its raised peri-

stome, which in Smittia contracts in front into a chan-

nelled sinus, whilst in Phylactella it is entire. The pri-

mary orifice in the latter is almost semicircular.
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Phylactella labrosa. Busk.

Plate XLIII. figs. 1, 2.

Leprai.ia labrosa, Busk, B.M. Cat. ii. 82, pi. xcii. figs. 1-3: Hincks,

Dev. Cat., Ann. N. H. ser. 3, ix. 204 (44 sep.): Norman,

Shetland Polyz., Rep. Brit. Assoc. 1868, 308.

AiiY.siDOTA LABROSA, Busk, Crag Polyz. 26, pi. xxii. fig. 7.

Phylactella labrosa, Hincks, Ann. N. H. Feb. 1879, 161.

Zooecia ovate, distinct, disposed in lines, punctured over

the entire surface; orifice almost semicircular, with a

square-topped tooth on the lower margin, and on each

side of it a minute, sharply-pointed denticle ; peristome

much elevated, thickened, expanded, forming a wall

round the front and sides of the mouth. Ooecia small,

rounded, broader than long, recumbent, punctured.

Primary cell small, ovate, perfectly smooth ; aperture or-

bicular, with a smooth, flat border in front, and sur-

rounded by a few rather tall and slender spines.

Colonies consisting of single or double series of cells,

branching irregularly from a common centre, where a

number are massed together.'O^

Habitat. Usually on old shells, from rather deep water.

Localities. Off the Copeland Islands, Belfast Bay, deep

water (W. T.) : Antrim, deep water, rather plentiful

(Hyndman) : Shetland, scarce, 40 fathoms (A. M. N.) :

Oban; South Devon, not common (T. H.) : Hastings

(Miss Jelly) : Wick ; Cornwall, off Fowey, and 5 miles

off the Deadman (C. W. P.).

Distribution in Time. Red Crag, on shell (Searles

Wood) .

There is little variability in this very pretty species ;
the

characters are marked and stable. The surface of both

the cell and ovicell is thickly and regularly punctured.
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The mass of zooecia^ from which the linear series are

given o&, is sometimes of considerable size ;
in other cases

branching commences at once, and the colony consists of

a very small nucleus, surrounded by long, straggling lines

of cells.

Phylactella collaris, Norman.

Plate XLIII. fig. 3.

Lepralia colI/ARIs, Norman, Rep. Brit. Assoc. 1866, 204.

Phylactella collaris, Hincks, Ann. N. H. Feb. 1879, 161.

Zooecia ovate, small, crowded, convex, arranged in regular

radiating lines, smooth, or subgranular; orifice subor-

bicular, arched above, slightly truncate below; peristome

elevated into a broad, frill-like border, expanded in front,

which surrounds the sides and lower margin. Ocscia

somewhat reniform, depressed, punctured.

Colonies small subcircular patches, of a brownish colour.

Habitat. On shells, &c., from shallow to deep water.

Localities. The Minch, Hebrides; Shetland, scarce,

80-100 fathoms; Guernsey (A. M. N.) : Torbay; Isle of

Man (T. H.) : Hastings (Miss Jelly) : off the Maiden

Lighthouses, Antrim, 72 fathoms (Swanston) .

Nearly related to P. labrosa, Busk, from which it differs

in the absence of the perforated cell-wall, and the triplet of

marginal denticles. It also shows no tendency to the

dendritic habit of growth. The cells are arranged with

much regularity in linear series, which radiate from a

common centre. In certain states the punctures on the

ovicell are almost obliterated.
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Phylactella eximiAj Hincks.

Plate XLIX. fig. 11.

Lepralia EXIMIA, HincJcs, Proc. Diibl. Univ. Zool. & Bot. Assoc, ii. pt. i.

75, pi. iii. figs. 3, 3 a
; Quart. Journ. Micr. Sc, Zooph. viii.

276, pi. xsx. figs. 3, 3 a : Peach, Journ. Roy. Inst. Cornwall,

no. xviii. (1876), 2 (sep.), fig. 4.

Phylactella -exi^hk, Hincks, Ann. N. H. Feb. 1879, 161.

Zooecia ovate, distinct_, moderately conveXj punctured,, and

with an inconspicuous line round the edge; texture

dense, surface minutely granular ; primary orifice almost

semicircular, with a rounded tooth on the lower margin,

and two small lateral denticles, surrounded, except above,

by an elevated peristome, which rises on each side into

a broad, somewhat triangular expansion. Ocecia pro-

minent, globose ;
surface smooth, covered with raised

punctures, silvery when fresh.

Colonies growing in large spreading crusts, with a lobate

margin.

Habitat. On shell and stone from deep water.

Localities. Coast of Antrim (Hyndman) : off the

Deadman (C. W. P.) : Shetland (A. M. N.).

The cells are large and very distinct in the Antrim spe-

cimens; the ovicells are prominent; and the mode of growth

is decidedly lobulate. In the single specimen which I

have seen from Shetland the granular crust seems to be

more fully developed, the ovicells are subimmersed, being

partially invested by it, and the sutures between the cells

are less marked. The secondary mouth is somewhat qua-

drate in shape; and the wall-like peristome, which forms it,

slopes outwards in front, and at the sides usually rises into

broad expansions, pointed above, and often bending over

the aperture. The marginal punctures are frequently want-

ing. The ovicell is very smooth and silvery, and the walls

of the cell are thickly and minutely gi-anulated.
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iii. IVith a nmcronate peristome.

Genus MUCRONELLA, Hincks.

Dei". From mucro, a point.

Bekenicea (part.), Fleming.
Lepk.vlia (part.), Johnston : Busk : &c.

EsciiARELLA, Gray.
DiscopORA (part.), Smitt.

Generic Character.—Zocecia ivith a suborbicular or

semicircular orifice ; the peristome elevated in front into a

more or less prominent mucro. Zoarium (m the British

species) incrusting.

This genus is equivalent in part to the Discopora of

Smitt_, but not of Flemings who originated the name for

a species belonging to a totally different section of the

Polyzoa (the Cyclostomata) , with, which it is still connected

in the slightly modified form Discoporella. In the British

species the lower margin of the orifice is almost univer-

sally dentate.

a. Without avicularia.

Mucronella Peachii^ Johnston.

Plate L. figs. 1-5, and Plate LI. figs. 1, 2.

LioniAi.iA Peaciiii, Johnd. B. Z. ed. 2, 315, pi. Iv. figs. 5, 6 : Gray, Br.

Radiata, 118: Busk, B.M. Cat. ii. 77, pL Ixsxii. fig! 4, pi.

xci. figs. 5, 6, pi. xcvii.
; Crag Pol. 48, pi. v. figs. 6, 7, 8,

pi. vi. fig. 4; (var. labiosa) Quart. Journ. Micr. Sc. iv. 309,

pi. X. figs. 5, 6 : Heller, Bryoz. d. Adriat. Meer. 32.

Lepkalia immersa, Johist. B. Z. ed. 2, 325, pi. Ivii. fig. 8.

Berenicea immersa, Fle7n. Br. An. 533 : Couch, Corn. Faun. pt. iii. 118.

Escharella immersa, Gray, Br. Ead. 125.

Discopora coccinea, forma Peachii, Smitt, loc. cit. 26 & 170, pi. xxvii. figs.

164-166, & 167 (referred to L. ventricosa).

? Discopora emixronata, id. Krit. Forteckn. ffifv. &c., 1871, 1129, pi. xxi.

figs. 27, 28.
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Zocecia rhomboid, not separated by deep sutures, gene-

rally arranged quineuucially, granular or smooth, punc-
tured or areolated round the margin; orifice suborbi-

cular, longer than broad, well arched above, with a

slightly raised and thickened peristome, which is pro-
duced in front into a pointed mucro, a small bifid den-

ticle within the lower margin, and six slender oral

spines. Ooecia small, globose, erect, with two spines
in front, on each side.

Colonies forming large irregular patches ^.
,„

of solid texture, which generally pre-
sent a very flat and uniform surface.

Primary cell with somewhat circular

aperture, occupying the upper portion
of the front surface, surrounded bv
about nine spines ; covering membra- Primary cell.

nous (woodcut, fig. 16).

Var. a [labiosa, Busk). Zoatcia ovate, distinct, more

deeply divided than in the ordinary form, disposed in

lines, smooth; orifice much raised, the front lip everted

and much thickened and produced. (Plate LI. fig. 1.)

Var. /3 {octodentata) . Zooecia ovate, distinct, convex,

smooth, disposed very regularly in linear series
; orifice

rather small, with a pointed mucro in front and eight

marginal spines. Ooecia globose, prominent, set very
far back, all the spines in front of it. (Plate LI. fig. 2.)

Range of Variation. This species presents many diver-

sities of appearance, due to age and locality ; but there

seems to be a very moderate amount of variation in the

more important characters. In young specimens the cells

are smooth and shining, and bristle with their long and

slender spines. With age, and in deep-water localities,

the silvery sheen is lost ; the cells are thickened, and

usually of a dull whitish colour, the surface of the zoarium

is flat, the shallow sutures between the cells being almost
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obliterated, the areolation is indistinct, the spines are

wanting. In such specimens the conspicuous feature is

tlie slightly everted and projecting lower lip of the aper-

ture, which shows as a strip of brighter white on the dull

uniform surface. The mucro is usually, in such cases,

very inconspicuous; but the small bifid denticle is present,

and the stumps of the six spines may be traced on the

upper margin of the mouth. In this condition M. Peachii

is of very frequent occurrence on stones and old shells

from deep water. Very grotesque varieties are produced

by the growth of the thick granular crust over the primi-

tive cell-wall. Two striking examples are represented in

Plate L. figs. 4, 5,

The var. ^ [octodentata) is distinguished by its convex,

smooth cells and by the position of the ovicell behind the

numerous spines. There are commonly eight, occasion-

ally only six
; but, in either case, the whole number show

in front of the ocecium. This form bears some resem-

blance to the Discopora emucronata, described by Smitt

from Spitzbergen ;
but in the Shetland specimens the

mucro is certainly not absent. In other respects the two

forms agree, and especially in the position of the ovicell

behind the numerous spines. This peculiarity, however,

can hardly be accounted of any great importance ;
in M.

ventricosa the ooecium is often set very far back, so that

the whole four spines are visible in front of it, although

commonly only one is to be seen on each side.

Habitat. On Laminaria, stones, shells, &c., from tide-

marks to deep water (170 fathoms).

Localities. Universally distributed on our coasts.

Var. labiosa. Belfast Bay, deep water (W. T.) : Guernsey

(T. H.). Var. octodentata. Shetland (A. M. N.).

Geographical Distribution. Roscoflf (Joliet) : France,

S.W., not common (Fischer) : Greenland (German Pol.
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Exped.) : Bahusia, common, on marine plants in the lit-

toral region chiefly (Smitt) : Bergen (A. M. N.) : Mar-

souin, Gulf of St. Lawrence (Dawson) : Adriatic, rare

(Heller).

Range in Time. Coralline Crag, very abundant (S.

Wood) : Middle Pliocene beds (Suffolk Crag) ; Upper
Pliocene ; Palaeolithic (A. Bell) : Scotch Glacial deposits

(Geikie).

MuCRONELLA VENTRICOSA, HaSSall.

Plate L. figs. 6-8.

Lepralia VENTRICOSA, Hass. Ann. N. H. ix. 412 : Johnst. B. Z. ed. 2, 305,

pi. liv. fig. 5 : Busk, B.M. Cat. ii. 78, pi. Ixxxii. figs. 5, 6,

? pi. Lxxxiii. fig. 5 (not pi. xci. figs. 5, 6) ; Crag. Pol. 49, pl.

vi. figs. 3 & 6 : Manzoni, Bryoz. Mediterr. Suppl. Contr. i.

7, pl. iii.
fig. 1.

DiscoPORA cocciNEA, forma ventricosa (part.), Smitt, 1. c. 26 & 172, pl.

xxvii.
fig. 172 (?).

Lepralia arrecta, Eeuss, Foss. Bryoz. osterreich.-ungarisch. Miocans, 24,

pl. ii.
fig. 11.

Zoacia rhomboid or ovate, or subglobose, distinct, convex,
divided by deep sutures, contracted and more or less

suberect above, usually disposed very regularly in linear

series ; surface granular, and often traversed by radia-

ting furrows, a single row of punctures round the base
;

orifice suborbicular, a large bifid denticle within the

lower margin; peristome raised and thickened, rising

in front into a broad, prominent mucro, which is some-

times bifid ; marginal spines four, stout, two on each

side. Ocecia globose, closely united to the cell above,

smooth or subgranular, with one or sometimes two

spines in front of it, on each side.

Colonies of a greyish-white colour, often silvery and

glistening, forming large crusts, which frequently as-

sume a lobate figure.



364 ESCHARID^E.

Range of Variation. Like its congenei' M. Peachil, this

species varies much in appearance under different condi-

tions of age and habitat
;
but the characters are very con-

stant. When old^ the cells are of a dead white colour ;

but in younger states they are bright and glossy. The

texture is delicate and somewhat vitreous at first, but be-

comes coarser and more granulous with age. Except in

tlie earliest states, the cells are almost always more or less

granular. The shape is generally ovate, sometimes rhom-

boid. The oral extremity is more or less elevated, and the

aboral immersed
;
but this is often by no means a marked

character. The number of the spines is very constant ;

but occasionally a fifth is interposed between the pairs

which occupy the two sides of the aperture. The mucro,

which is always a striking feature, is at times exceedingly

broad and massive, and occasionally bifid. The ooecium

is sometimes subimmersed
;
more commonly it is very pro-

minent ;
but it is always closely united to the cell above it.

Not imfrequently all the spines project in front of the ovi-

cell ;
but usually only one on each side is visible.

Habitat. On stones, shells, &c., from shallow to deep

water.

Localities. Less common perhaps than M. Peachil,

but widely distributed. Shetland, 15-170 fathoms
;

Hebrides (A. M. N.) : Beaufort Dyke, 110-147 fathoms

(Capt. Beechey) : Sana Island (Hyndman) : Northum-

berland and Durham, deep water, rare (Alder) : St.

Andrews, deep water, not uncommon (Dr. M'Intosh) :

Belfast Bay (W. T.) : Dublin Bay; Burnham, Norfolk

(Hassall) : Start Point (Bowerbank) : Cornwall, deep

water; Guernsey (T. H.) : &c.

Geographical Distribution. France, S.W., 30-50

fathoms (Fischer) : Mediterranean (Manzoni) : New Zea-

land (F. W. Hutton) : Greenland,
" the most abundant
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Lepralian ;" found in all the inshore dredgings (Norman,
' Valorous '

dredgings) : Nova Zembla, Jugor-scharr, 10-

l4fathoms
; Matotschkin-scharr, 30-50 fathoms ; Kara sea

(Stuxberg & Theel) : Bergen (A. M. N.) : on the Falmouth-

Lisbon cable, between N. lat. 47° 58' and 47° 35', and in

AV. long. 7° 6', from 89-205 fathoms (Sir J. Anderson) .

Range in Time. Coralline Crag (Searles Wood): Austro-

Hungarian Miocene {arreda) (Reuss): Middle Pliocene;

Paleolithic (A. Bell) .

The differences between this species and the preceding
are very marked and constant

;
nor have I found that they

show any tendency to run one into the other. In the first

place the cells of M. ventricosa are always very much larger

than those of M. Peachii, and the two, which often occur

side by side on the same shell, may be distinguished at once

by the size alone. They are also much more convex, pre-

senting a well rounded anterior surface, and are conse-

quently divided by deep sutures. The flat surface, so cha-

racteristic of M. Peachii, is never met with in this form.

The mouth is erect or suberect, and the cell narrows

towards it—a peculiaritywhich is wanting in the last-named.

Almost the whole of the inferior margin rises, as it were,

into the mucro, which is broad and massive, whereas that

of M. Peachii is a central acuminate process, and a much
less prominent feature. The spines are not only fewer in

number, but different in character from those of the allied

species. They are, in the adult, very stout and tusk-like,

ranged two on each side, and bend inwards over the aper-

ture. The surface is more or less granular, and with a

constant tendency to striation, which is not met with at

all in the other species. The ooecium is usually very small

in proportion to the size of the cell.

In M. ventricosa the cells are arranged in linear series
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radiating in all directions from a central pointy so that

there is a definiteness and regularity of pattern which is

usually wanting in M. Peachii.

MUCROXELLA VARIOLOSA, JohustOU.

Plate LI. figs. 3-7.

Lepralia variolosa, Johnst. B. Z. 278, pi. xxxiv. fig. 4 ;
ibid. ed. 2, 317,

pi. Iv. fig. 9 (? fig. 8) : Couch, Corn. Faun. iii. 116 : Busk,

B.M. Cat. ii. 75, pi. Ixxv. ; Crag. Pol. 48, pi. iv. fig.
4

(? fig. 8), & pi. viii. fig. 8.

Lepralia ovalis, Hass.A:an. N. H. ix. 413.

EscHARELLA VARIOLOSA, Gray, B.M. Ead. 125.

? Lepralia cheilostoma, BoecJc, Forh. Vid. Selsk. Christiana, 1861, 50.

Lepralia serrulata, Eeuss, Bryoz. osterreich.-ungarisch. Miocans, 27, pi. ii.

figs. 2, 3.

Lepralia tenera, id., ibid. 27, pi. ii. fig. 4.

Zocecia lozenge-shaped or ovate-elongate^ often much pro-

duced and narrowed below, flattish, distinct, but not

deeply sutured, sometimes subimmersed, granular, quin-

cuncially arranged, punctured or strongly areolated

round the base, and bordered by a raised line
;

orifice

suborbicular, slightly elongated transversely, a hammer-

shaped denticle within the lower lip ; peristome raised,

thin, everted in front, and usually extended into a cen-

tral mucro ; marginal spines 2-4. Ooecia somewhat

oval, depressed and immersed, closely united to the

adjacent cell, granular, areolated round the margin,

usually with one spine in front on each side.

Primary cell minute, with an oval aperture occupying the

whole of the front surface, bordered by a slight rim, and

surrounded by ten or eleven spines.

Colonies forming very large, bright, glistening crusts,

white or straw-coloured.

Range of Variation. The cells are, in some cases, broader

and shorter than in others : but usuallv thev are much
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elongated, lozenge-shaped, or nearly oval, and much nar-

rowed below. The mucro is sometimes bidentate, and

occasionally almost abortive. The greatest amount of

variation occurs in the marginal areolation, which in some

cases almost disappears, whilst in others it exists in such

an exaggerated condition as completely to change the ap-

pearance of the' species. Specimens in which this occurs

are often of very great beauty, the areolation occupying a

large portion of the surface of the cell, and a small cen-

tral space only being left smooth. In other cases the areo-

lation is very partial, in others extremely obscure ; in

others it is represented by mere superficial ribs. A variety

occurs in which the cells are very flat, the peristome is not

elevated, and the anterior margin scarcely prominent. In

another and very pretty form the cells are not much pro-

duced, are bordered by a white sinuous line, and speckled

with very distinct, minute white granules on a grey ground.

With age a thin white crust often forms over the primitive

cell-wall, which is of a delicate greyish colour. Very old

specimens present a flat surface, and the walls are thick-

ened and strongly granulated.

Habitat. On stones and shells from deep water.

Localities. Common, and generally distributed. It

has not occurred in Shetland, nor on the Scandinavian

coast. The Minch, Hebrides (Norman) : St. Andrews,

deep water (Dr. Mcintosh) : Sana Island, 40 fathoms

(Hyndman) : Birterbuy Bay (G. S. B.) : off the Deadman,

60 fathoms, on Pinnce (T. H.) : &c.

Geographical Distribution. Roscoff (Joliet) : New

Zealand (F. W. Hutton) : Adriatic, rare (Heller) : mouth

of the Jenesei (subfossil) (F. Schmidt).

Range in Time. Coralline Crag, on shell (S. Wood) :

Middle Pliocene (Coralline Crag and Red Crag, part) (A.

Bell) : Austro-Hungar. Miocene (Reuss).
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MucRONELLA LAQUEATA, Norman.

Plate LI. fig. 8.

Lepralia LAQUEATA, Normaii, Ann. N. H. January 1864, 85, pi. x. fig.
5.

DiscopoRA cocciNEA, forrua ovalis (part.), S?niit, 1. c, pi. xxyii. fig. 175.

Zooecia rhomboid, broad, not produced below, very slightly

convex, granular, bordered by raised lines, and with a

row of large punctures round the base; orifice semicir-

cular ; peristome not raised, lower lip almost straight,

pouting, a broad denticle deeply set within it
; marginal

spines three. Ooscia round, subimmersed, granular,

punctured round the margin.
Colonies tinged with red when living, ivory white when

dead; the surface dull.

Habitat. On stones from deep water.

Locality. Shetland, 80-100 fathoms; the Minch,

Hebrides (A. M. N.) : coast of Antrim (Hyndman) .

Geographical Distribution. Bergen (A.M. N.): Arctic

Seas (Smitt).

This species is a critical one, and perhaps approaches

M. variolosa too nearly. It most markedly differs from

it in having the cells much less elongated and much broader

in proportion to the length, in being always reddish when

living, and ivory-white when dead, and destitute of the

shining surface which characterizes the last-named species.

There is some difference, too, in the form of the mouth,

which is wider and less arched (with less space between

the upper and lower margins) than in M. variolosa. The

lower margin is turned slightly outwards
; though some-

times mucronate, the mucro is a much less constant and

striking feature than in the allied species. The denticle,

which is of great breadth, is very deeply planted within the
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cell, whereas that of M, variolosa is prominent and con-

spicuous. The ovicells also seem to be less immersed.

The walls of the cells are thick, and the surface is strongly

granulated.

In general appearance the two forms certainly differ

considerably ; but, as Norman has remarked,
"

it is diffi-

cult to point out the distinction in words."

MucRONELLA ABYSSICOLA, Norman.

PlateXXXVIII. figs. 1,2.

Leprai.ia ABYSSICOLA, Nomian, Shetland Pol., Rep. Brit. Assoc. 1808, 307.

Zooecia large, distinct, broad in the middle, and tapering
off towards each extremity, moderately convex, divided

by well-marked sutures
;

surface minutely granular ;

orifice small, terminal, transversely elongated ; the lower

margin much raised, slightly bent outwards, forming a

screen before the aperture, a wide denticle set deeply
within it

; upper margin not elevated, bearing two or

three rather stout spines. Ooecia globose, tumid, broader

than long, minutely granular, occasionally a small trans-

verse rib just above the mouth
;
two spines visible in

front.

Colonies forming large, white, glossy crusts, of irregular

growth, on which the cells show very distinctly.

Habitat. On stones, &c., from very deep water.

Locality. Shetland, to the N.N.W. of Unst, in 140-170

fathoms (A. M. N.).

Geographical Distribution. Gulf of St. Lawrence

(Dawson) .

The cells in this species are almost lozenge-shaped. In

the centre they bulge out and attain a considerable breadth,

but taper oft' above and below it, terminating in a point at

2b
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the base, and becoming mucb contracted towards the

mouth, which is placed at the summit. The primary aper-

ture is a simple opening, narrow between the upper and

lower margins, but elongated transversely. In an early

stage of growth the denticle is very apparent ;
but by the

subsequent development of the lower lip, which rises into

a broad and prominent expansion, the mouth is partially

concealed, and it is then difficult to detect. The texture

of the cells is dense ;
and so minute is the granulation of

the surface that they appear almost smooth. They have a

polished and glossy appearance. The full number of the

marginal spines appears to be three ;
but there are often

only two.

" The form of the ovicells and mouth in the fertile cells

reminds one forcibly of a helmet with the vizor raised
"

{Norman) .

In a fine specimen of the present species from the St.

Lawrence, which I owe to Dr. Dawson, the cells are much

more convex and distinct and deeply divided than in the

Shetland form, and more elevated towards the oral extre-

mity. The ovicell is also more decidedly thrown back oft"

the mouth.

MucRONELLA MICROSTOMA, Normau.

Plate XXXVIII. figs. 3, 4.

Lepualia microstoma, Norman, Ann. N. H. ser. 3, xiii. 87, pi. xi. fig. 2 ;

Rep. Brit. Assoc, for 1868, 307.

Zoivcia flask-shaped, very distinct, tumid, the oral extre-

mity elevated, free, contracted into a short neck ;
sur-

face smooth or finely granular; orifice small, contracted,

much broader than long; peristome thickened, nar-

rowed, much raised and everted in front, and on the

upper margin rising to a central point. Ooecia globose,

tumid, set far back, minutely granular.
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Colonies often exhibiting an irregular outline, and giving
off branching processes, three or four cells wide.

Habitat. On small stones from deep water.

Locality. Shetland sea, 20-25 miles N. and N. by W.
of Unst, in 80-140 fathoms (A. M. N.).

Geographical Distribution. On the Falmouth-Lisbon

cable, between N. lat. 47° 58' and 47° 35' and in W. long.

7° 6', from 89-205 fathoms (Sir James Anderson) .

In this species the cells rise considerably towards the

upper extremity, and are produced into a short neck, which

is quite free, and bears the mouth on the top of it. The

lower part or body of the cell is ovate. The mouth is

small, and as it were drawn out sideways, so as to be

transversely elongate. It is surrounded by a simple,

thickened peristome, which forms a ''

pouting lip
"

in

front, and above is more or less pointed. The cells are

without definite arrangement, are divided by well-marked

sutures, and, according to Mr. Norman,
'' rise from a

punctured crust, which fills up any interstices between

them." In the specimens which I have examined there

is very little trace of such a crust
;
in most cases the cells

are contiguous. The ovicell is recumbent and set well

back behind the neck, and, like the cells, is almost smooth

or very minutely granulated.

This is one of the species which it is very difficult to

classify with any thing like certainty. It holds its place in

the present genus chiefly from its apparent affinity to M.

abyssicola.

b. IVith two lateral avicularia.

MUCRONELLA COCCINEA.

Plate XXXIV. figs. 1-6.

Ckllepora COCCINEA, AbUdgaord, Miill. Zool. Dau. iv. 30, pi. cxlri. figs. 1, 2 :

Lamk. An. s. Vert. ed. 2, ii. 259.

2b 2
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Bekenicea cocci nka, Flem. B. An. o3'3.

Lepralia coccinea, Johns/. B. Z. ed. 2, 322, pi. Ivii.
figs. 2, 3 : Busk, B.M.

Cat. ii. 70, pi. Ixxxviii.

Lei'ralia tkidentata, Couch, Corn. Faun. pt. iii. 115, pi. xxii. fig. 5.

Lepralia appensa, Hassall, Ann. N. H. vii. 367, pi. ix. fig. 3.

Discofora appensa*, Smitt, loc. cit., Krit. Forteckn. iv. 27 & 175, pi. xxvii.

fig. 177.

Lepralia Ballii, Johnst. B. Z. ed. 2, 321, pi. Ivi. fig. 5.

EsciiARiNA COCCINEA and Ballii, Gray, B.M. Bad. 124.

Lepralia mamillata, Searles Wood, Ann. N. H. xiii. 19 : Busk, Orag Pol.

46, pi. vi. fig. 5 : Manzoni, loc. cit.. Sec. Contr. 6, pi. ii.

fig. 8.

Lepralia pteropora, Eeuss, Polyp, d. Wien. Tertiarbeck. 81, pi. ix. fig. 26

Mamoni, Bryoz. foss. Ital., Terza Contr. 4, pi. i.
fig. 3t.

DiSTANSEscHARELLiNA PTEROPORA, D' Orb. Pal. Fr. ter. cret. v. 451.

Lepralia peregrina, Manzoni, loc. cit. 6, pi. i.
fig. 5.

? Lepralia fulgurans, id. loc. cit. 7, pi. i. fig. 6.

? Lepralia quadricornuta, Dawson, Canad. Naturalist, 1857.

* Smitt does not identify the present species with the Cellepora coccinea

of Abildgaard. He applies this name to M. Peachii and kindred forms.

Little is to be made of the figures in the 'Zoologia Danica'; and the descrip-

tion is sufficiently vague ; but the red colour is characteristic of the present

species, and its cells may be properly described as " urceolate ;" whereas

in neither of these points will the description fit M. Peachii. In a case

where absolute certainty is unattainable, it seem.s hardly worth while to dis-

turb the widely accepted nomenclature.

t I perfectly agree with Manzoni that L. pteropora, Eeuss, and L. mamil-

lata, S. Wood, must be referred to the present species. There can be

little doubt that L. peregrina of this author (Bryoz. foss. Ital., 3rd Contrib.

pi. i. fig. 5) must rank with them. These forms exhibit mere differences of

superficial sculpture. L. fulgurans, Manzoni {op. cit. pi. i.
fig. 6), also seems

to be nothing more than a variety of M. coccinea, although, in the absence

of specimens, I AVDuld not be understood to speak with certainty.

I feel more doubtful about the Lepralia quadricornuta, Dawson, from the

Postpliocene deposits of Canada. I am indebted to Dr. Dawson's great
kindness for specimens of this form, as well as of many other Canadian

Polyzoa, both recent and fossil
; and, after careful examination, 1 am in-

clined to think that it must be regarded as a variety of the present species.

So far as the condition of the fossil allows me to judge, it agrees with the

latter in all its characters, with perhaps a single exception. The form and

sculpture of the cell and ovicell, the shape and position of the avicularia are

the same in both. The surface of the cell is adorned with radiating furrows,

and it is punctured round the base. The ovicell is small, round, recumbent ;

and in front of it two spines are distinctly visible, as in M. coccinea. The
difference between the two seems to lie in the degree in which the peristome
is developed. The condition of my specimen does not allow me to determine

this portion of the structure with as much precision as I could desire
;
but
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Zoopcia shortly ovate, often enlarged and rounded below,

distinct, divided by rather deep sutures, depressed below,

rising towards the aperture, bordered by a raised line, and

punctured round the margin ;
surface roughened or gra-

nular
;
orifice terminal, subcircular, with a central tooth

on the lower lip and two lateral denticles; the peristome

elevated in front into a prominent mucro, by which the

central tooth is partially concealed; marginal spines six;

on each side of the orifice an avicularium, with a pointed

mandible, which is directed outwards and slightly up-

wards. Ooecia globular, recumbent, surface granular,

two spines visible on each side, in front of it.

Primary cell rather smaller than the
p. ^^

rest, raised, surface smooth
; aper-

ture terminal, large, orbicular, with

a membranous covering, and about

twelve tall marginal spines (wood-

cut, fig. 17).

Colonies forming subcircular, glisten-

ing crusts, of an orange-red colour. ^ .
,,° ' °

Primary cell.

Var. a {mamillata). Zocecia suberect,

contracted above, ventricose below; the surface tra-

versed by numerous furrows, which radiate from below

the mouth to the sides of the cell, usually a line of per-

forations round the base ;
orifice suborbicular

;
the

peristome much produced in front and at the sides; two

lateral avicularia, erect, the mandible pointing straight

upwards. Ooscia globose, sulcate, the avicularia stand-

ing erect on each side in front.

Range of Variation. Apart from the mere superficial

layer, the changes to which this species is liable are

it seems to me that the peristome is more elevated and projects more pro-

minently in front than is usual in M. coccinea. I can detect no traces of the

three denticles ;
but their absence may be due to the condition of the fossil.

Considering the amount of variation to which the peristome is liable, we

should hardly be justified in treating the difiPerence to which I have just

referred as a diagnostic.
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neither numerous nor important. The shape of the cell

varies to some extent^ especially in crowded colonies ;
but

it commonly exhibits the normal figure, which is slightly

contracted towards the aperture, and enlarged and rounded

oft' below. In the ordinary form the peristome rises in

front ''into a pointed central process, behind which the

median tooth is often completely concealed. This process,

which is a secondary growth, is more or less strongly

developed. In the very beautiful variety described by
Searles Wood from Crag specimens as LepraUa mamillata,

and which I have recently detected amongst Mr. Hynd-
man's dredgings on the Antrim coast, the peristome is

much produced in front and at the sides, and forms a thick-

ened and somewhat expanded border round these portions

of the mouth.

The avicularia, which constitute so striking a feature of

the present species, vary considerably in size and, to some

extent, in position. Normally there are two of them ; but

one is frequently wanting ; and when both are present

they are very often unequally developed. In the var.

mamillata, instead of being turned outwards towards the

side, they point straight upwards, and when the ovicell is

present they stand erect, one on each side, in front of it.

Tlie superficial changes to which M. coccinea is liable

are very remarkable. In its earliest condition the cell-

wall is of a greyish colour and very delicate texture, and

perfectly smooth. It is soon, however, invested by an

opaque crust, roughened on the surface, which after a

time takes on a distinctly granular character. In old and

deep-water specimens this granulous condition becomes

much more pronounced ; and in one very beautiful variety
the entire surface of both cell and ovicell is tessellated

with smooth white bosses or granules of various sizes and

shapes (Plate XXXIV. fig. 3) . In var, mamillata there
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is a complete cliange in tlie character of the sculpture,

and instead of mere granulation we have radiating and

slightly undulating furrows, which traverse with much

regularity the surface of the cell, and give it a singularly

elegant appearance. The ovicell is similarly adorned.

This kind of sculpture is not absolutely confined to this

variety ;
it occurs in the Lepralia pteropora, Reuss, which

is undistinguishable in other respects from the ordinary

forms of M. coccinea^.

Monstrosities. The following monstrosities have oc-

curred to me :
—

i. A cell, otherwise normal and fully equipped, with an

avicularium covering the oral aperture.

ii. An avicularium with a quadrangular instead of a

pointed mandible, of equal width throughout, and squared

at the extremity.

Habitat. On weed (chiefly Laminaria), rock, &c.,

between tide-marks and in shallow water, and on shells,

Ascidians, &c., from moderately deep water (30 fathoms) .

Localities, A very common littoral species. South

Devon; Ilfracombe; Guernsey; Isle of Man (T. H.) :

Cornwall (Couch and Peach) : Tenby (F. Walker) :

Hastings (Miss Jelly) : Isle of Wight (W. T.) : North-

vimberland and Dui'ham (Alder) : Ayrshire (Lands-

borough) : St. Andrews, rare as compared with southern

coasts (Dr. M'^Intosh) : the Minch ; Shetland, between

tide-marks and in shallow water (A. M. N.) : Belfast Bay

(W. T.). Var. mamillata, coast of Antrim (Hyndman).
Geographical Distribution. BoscofF, very common

(Joliet) : France, S.W. (Fischer) : Adriatic, on shells and

Algse (Heller) : Norway (Sars) : Spitzbergen, on Asci-

dians, 16-30 fathoms (TorcU and Malmgrcn) : Greenland

* Vide Mauzoni, Bi'joz. foss. Ital., Terza Coiitrib., pi. i. fig. 3.
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(Liitkeu) : NovaZembla^ 10-50 fathoms ; Kara sea (Stux-

berg and Theel) .

Range in Time. Pliocene deposits^ near Reggio, in

Calabria ; older Pliocene, Castrocaro ; Middle Miocene

(Manzoni) : Austro-Hungarian Miocene (Reuss). Var.

mamiUata. Crag (S. Wood) : Quaternary deposit at Li-

vorno (Manzoni) .

MUCRONELLA PAVONELLA, Alder.

Plate XXXIX. figs. 8-10.

EscHARA PAVONELLA, Alder, Quart. Journ. Micr. Sc. n. s. iv. 12.

EscHARA CRiBRARiA, Busk, Quart. Journ. Micr. Sc. iv. 311, pi. xii. figs. 1-3.

DiscoPORA PAVONELLA, Smitt, (Efv. K. Vct.-Ak. Forh. 1867, Bihang, 28 and

178, pi. xxvii. fig. 181.

Zoarium foliaceous, forming fan-shaped or undulating

expansions, which rise from an incrusting or clasping

base, or simply adnate, forming large circular patches.

Zooecia large, rather broadly ovate, quincuncial, mode-

rately convex, somewhat elevated towards the upper

extremity, and depressed below, strongly areolated

round the margin, and with ribs radiating towards the

centre ;
surface slightly roughened ; orifice very ample,

orbicular, with a small blunt tooth on the lower margin;

peristome thin and not raised
;
on each side of the

orifice, about the middle, an oval avicularium,', mandible

rounded and pointing upwards. Ooecia (?) .

Height of the erect form about 1^ inch; breadth gene-

rally exceeding the height.

Habitat. On stems of zoophytes, Ascidians, tubes of an-

nelids, shells, &c., from moderate depths to deep water.

Localities. Cullercoats (Alder) : coast of Northumber-

land, deep water (A. Hancock) : Scarborough (Bean) :

Dogger bank, on mussel (T. H.).
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Geographical Distribution. Gulf of St. Lawrence

(Dawson) : Greenland^ off Frederickshaab^ 100 fathoms

(Wallich) : Nova Zembla^ Jugor-scharr, 10-14 fathoms

(Stuxberg and Theel) : Spitzbergen, 20-60 fathoms (To-

rell and Swed. Exped.) : Finmark, 20 fathoms (Goes and

Malmgren) : west off Jutland^ 26 fathoms (Kirchenpauer) .

Not yet found in Southern Scandinavia (Smitt).

This is a remarkably beautiful species. In its incrust-

ing state it forms large patches (an inch in diameter)

perfectly circular in shape, slightly depressed in the centre,

and wearing the appearance, even to the naked eye, of

most delicate lacework. When growing erect it assumes,

according to Mr. Alder, the form Hemeschara or Eschara

(of authors), according to the substance on which it is

developed.

The zooecia are large and regularly arranged in quin-

cunx
;

the surface is ornamented with ribs, which pass

off from the margin and radiate towards the centre of the

cell, inclosing rather large loop-like areolar spaces. In

the older portions of the colony these are sometimes

almost obliterated ; but they are generally a conspicuous
and characteristic feature. Smitt states that the mandible

of the avicularia, though occasionally round, is usually

triangular. This is certainly not the case in any of the

specimens which I have examined, whether from this

country or from Greenland and North America. In all

cases I have found the rounded mandible only.

The mucronate elevation of the peristome, which is the

usual characteristic of the present genus, is wanting in

M. pavoneUu ; but its affinities, on the whole, are with

this group.
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Genus PALMICELLARIA, Alder.

Der. 'Frova palma, the palm of the hand, and cella, a cell.

Palmicellauia, Alder, Quart. Journ. Micr. Sc. 1864.

Cellepora (part.), Flem. : Johnston : &e.

EscHAEA (part.), Busk : Sars : &c.

DiscopoRA (part.), Smitt.

Generic Character.—Zooecia with the primary orifice

orbicular, or ranging from semicircular to semiellijitical ;

the peristome elevated around it, so as to form a secondary

orifice, and carried out in front into a projecting palmate
or mucronate process, with an avicularium on its itmer

aspect. Zoarium {i7i
the British species) erect and ramose,

or (?) lamellate.

Distinguished from the preceding genus by the secon-

dary orifice, with its mucronate and aviculiferous process

in front.

Palmicellaria elegans. Alder.

Plate XXXI. figs. 7-9.

Palmicellaria elegans. Alder, Quart. Journ. Micr. Soc. n. s. iv. (1864),

100, pi. iii. figs. 1-4 : Norman, Shetland Pol., Eep. B. A.

1868, 309.

PusTULiPOKA PROBOsciDEA, Johust. B. Z. cd. 2, 278, pi. xlviii. figs. 4, 4 {fide

Norman *).

Zoarium erect, very slender, of ivory whiteness, slightly

branched dichotomously, branches nearly in the same

plane, somewhat attenuated towards the top. Zooecia

disposed in four longitudinal rows, alternating with

each other, oblong- ovate, smooth, very slightly defined
;

* Who has examined the specimens bearing tliis name in Dr. Johnston's

collection.
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aperture rounds somewhat depressed, with a prominent
curved rostrum in front, bearing on its upper surface a

circular avicularinm. Ocecia unknown.

Height y^^ inch.

Habitat. Deep water.

Localities. Zetland Seas (E. Forbes): Loch Fyne ;

the Minch, 18 to 25 miles north of Burrafirth lighthouse,

the most northern point in Shetland, 80-90 fathoms

(A. M. N.) .

This is a very elegant species; slender in habit, of a

pure whiteness, and remarkable for the neatness and regu-

larity of its dichotomous branching.
It differs from its congeners in having its cells disposed

in four longitudinal series
;
but the mere number of the

rows is not a point of any special importance.

Palmicellaria Skenei, Ellis and Solander.

Plate LII. figs. 1-4.

MiLLEPOKA Skenei, Ell.
c|-

Sol. Zoopb. 135,

Cellepora palmata, Flem. B. A. 532.

Cellepora Skenei, Johmt. B. Z. ed. 2, 297, pi. lii. figs. 6, 7, 8: Busk, B.M.
Cat. ii. 8S, pi. exxii.

EscHARA Skenei, var. tridens, Busk, Ann. N. H. ser. 2, xviii. (1856), 33.

pi. i. fig. 3: Sars, Beskr. norske Polyz., Vid. Selsk. Cbris-

tiania, 1862, 147 (9 sep.).

Lepralia bicornis. Busk, Crag Pol. 47, pi. viii. figs. 6, 7.

DiscopoRA Skenei, forma Escharse auctt. (part.), Sniitt, 1. c. 29 and 179.

Zoarium rising from a spreading crustaceous base, dicho-

tomously branched, of a reddish or yellow colour
;

branches somewhat palmate, compressed, or flattened,

short, dilated and truncate above, rough and hispid.

Zoeecia elongate, subcyliudrical, distinct, and mode-

rately convex, elevated towards the upper extremitv,
and finely granulated ;

orifice arched above, the inferior
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margin slightly curved inwards
; peristome elevated in

the adult cell, forming a secondary aperture, with a

circular avictdarium on its lower lip ; immediately in

front of it a tall mucro. Ooecia small, globose, very

closely united to the surface of the cell above, granular.

Height ^ to 1 inch.

Var. a [bicornis). With a cylindrical process on each side

of the orifice, bearing an avicularium on the summit.

Var. /3 (foliacea) . Zoariiim forming a broad foliaceous

expansion, contracted towards the base, and rising from

a spreading crust : entire, contorted, and sinuated on

the margin.

Habitat. On zoophytes, stones, and shells, from deep

water.

Localities. Aberdeen (Skene) : Wick (C. W. P.) : St.

Andrews (var. foliacea), on Cyprina Islandica, from the

Coralline ground (Dr. Mcintosh) : 8 miles S.S.W. of

Mull of Galloway, 50 fathoms; 5 miles S.W. of Mull of

Galloway, 110-140 fathoms (Capt. Beechey) : the Minch
;

Shetland, 5-10 miles east of Balta, 40-70 fathoms ; Out

Skerries Haaf (A. M. N.) : Northumberland and Ber-

wick, not rare (Johnston) : Oban (var. bicornis) ; Torbay;

off Polperro (T. H.) : on stones and Pinnae, off the Dead-

man, rare (Couch) : east coast of Ireland, very deep water

(Miss Ball) : off the Maiden lighthouses, coast of Antrim,

62-72 fathoms (W. Swanston).

Geographical Distribution. France, S.W., 50-60

fathoms (Fischer) : Roscoff (Joliet) : west coast of Nor-

way to Finraark; Oxfjord and Komagfjord, 20-30 fathoms,

on stony ground (Sars) : var. tridens (Busk), Norway

(M'Andrew) : Greenland (N. Germ. Pol. Exped.) : Kara

sea (Stuxberg and Theel) : St. George's Banks, 28-60

fathoms (Smith and Harger).

Range in Time. Var. bicornis, Crag (S. W.).
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In its ordinary condition P. Skenei is distinguished by

broad, flat, somewhat palmate and rather short branches,

which expand slightly above, and seldom lie in the same

plane ; the surface is made rough and hispid by the nume-

rous tall mucronate processes which rise from the front

of the cells*. It is liable, however, to many changes of

habit
;
and in the remarkable variety /3 {foliacea) it has

entirely lost its usual manner of growth. In this form it

appears as a continuous lamina, curved and twisted and

folded upon itself, with a deeply sinuated margin. So far

as external aspect goes, the contrast between this foliated

variety and the normal condition is complete and striking ;

but in the minute characters there is perfect agreement

between them. In the young zooecium there is no ele-

vation of the peristome, the orifice is on a level with the

general surface of the cell, and there is no trace of avicu-

laria; but with advancing growth the peristome rises,

and is carried outwards, projecting considerably, and at

its extremity in front the avicularium is developed, the

mucro ascending immediately below it. A secondary

orifice is thus formed, which incloses the primary, and

which differs from it widely in size and shape.

The mucro is tall and acuminate, except on the cells

towards the base of the zoarium, where it is sometimes

blunt and rudimentary. Occasionally a mucro is deve-

loped on each side of the orifice, and bears an avicularium

on its inner surface at the base, or at times on its summit.

The latter variety is the Lepralia bicornis, Busk. Occa-

sionally the two processes are developed in a line with

the central miicro
;
and we have then the variety tridens

of Busk.

In some cases the zoarium glistens as if coated with

varnish.

*''... densis hastilibiis horrifla."— VruGiL.
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Palmicellaria loreAj Alder.

Plate LIT. figs. 5, 6.

EscHARA LOUEA, AkUr, Quart. Joiirii. Micr. Sc. n. s. iv. 104, pi. iii. figs. 5-7 :

Norman, Shetland Pol., Eep. Brit. Assoc. 18G8, 309.

DiscopoKA Skenei, forma Escliaraj auctt. (part.), Smitf, ffifv. K. Vet.-Ak.

Forh. 1867, Bihang, 29 and 179.

Zoarium yellowish whiter sliining, dicliotomously branched ;

branches slender, compressed, of nearly equal Avidth

throughout, blunt and generally bitid at the extre-

mities, disposed nearly in the same plane, occasionally

anastomosing, given off from a slender compressed
stem. Zocecia prominent, distinct, ovate-elongate,

finely granulated, quincuncially arranged; orifice arched

above, slightly curved inwards below ; wall of the cell

raised and thickened round it; a circular avicularium

within the lower lip, and immediately below it a short,

blunt rostrum ;
small circular avicularia scattered

irregularly over the' cells. Ooecia small, globose,

closely united to the cell above, and inconspicuous,

slightly granulated; surface entire.

Heiffht 1 inch to \h inch.
'ta'

Habitat. In deep water.

Localities. Shetland (Barlee) : 20-25 miles north of

Burrafirth lighthouse, 80-110 fathoms (A. M. N:).

The differences between this species and the preceding

are found almost entirely in the habit and mode of growth.

The two are united by Smitt ; and it is not without hesi-

tation that I have decided to keep them apart. In

general appearance they are distinct enough, though

perhaps not more distinct than P. Skenei and its variety

foliacea.

The habit of P. lorea is more erect, and the mode of



PALMICELLARIA LOREA. 383

growth more regular^ than those of the last-named species.

The slender, flattened stem usually divides dichotomously

into two principal branches ; and these again divide and

subdivide, also dichotomously. All the branches are

much in the same plane, and occasionally meet and inos-

culate. The plan of the ramification is regular; and there

is a neatness of habit which is wanting in P. Skenei.

The branches and stems are very much of the same

width throughout, and there is no tendency to dilatation

at the extremities. The surface is comparatively smooth

in the absence of the tall spines with which the cells

bristle in P. Ske7iei, and glossy. Mr. Norman tells me

{in litt.) that when "it comes up in the dredge the whole

zoarium is glistening and bright with prismatic colours.'^

When we turn to the minute characters we are much

more impressed by the agreement between the two forms

than by the points of difference. The latter may be very

briefly summed up. The cells of P. lorea are somewhat

broader and less decidedly subcylindrical than those of

P. Skenei; the peristome, though raised, is not carried

outwards in front, so as to project prominently, as in the

last ;
and the rostrum is blunt and short. The small

avicularia distributed over the zoarium have not been

noticed in P. Skenei. In other respects the zooecia of the

two forms agree; the history of the development is the

same; the leading features are identical in both.

In P. lorea a rostrum is occasionally developed, as in

the preceding species, on each side of the orifice, which

sometimes bears an avicularium at its base.

There are frequently punctures round the margin of

the cells ;
but they are apt to be obliterated by the pro-

gress of calcification.
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Doubtful Species.

PaLMICELLARIA (?) CRIBRARIA, Jollliston.

EsciiARA CRiBRARiA, Jokvfit B. Z. ed. 2, 352, pi. Ix. figs. 7-9.

Zoarium rising from a circular crustaceous base, erect,

frondose, expanding into broad undulated and sinuous

lobes, consisting of a double layer of cells. Zooscia

oval or rhomboidal, quincuncial, punctured ; orifice

(apparently) suborbicular, with a short mucro project-

ing in front.

Height I inch
;
breadth about the same.

Locality. Berwick Bay, 45 fathoms (Johnston).

Alder was the first to separate this form from Mucro-

nella pavonella, with which Busk had identified it
;

and

little can be said of it but that it is indubitably distinct

from the latter. Johnston's description and figures of it

are quite inadequate ; and until it occurs again and can

be studied afresh it is impossible to determine with any

certainty its affinities and systematic position.

In the older portions of the colony the surface is said

to be "punctured like a thimble, with round depressed

holes,'^ and the space between them to be punctulated.

The mature cells are furnished with a mucro, which pro-

jects over the mouth. The adult orifice, judging from the

figure, seems to be suborbicular and somewhat elongated

transversely. In young cells it is described as "
minute,

round, and generally inconspicuous."

This species is referred provisionally to the genus Pal-

inlcellaria.
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Genus RHYNCHOPORA, Hincks.

Der. From pvyxos, a beak, and Tropos.

Lei'RALIA (part.), auctt.

DiscoPORA (part), Gray.

Generic Character.—Zocecia with the jjrimanj orifice

transversely elliptical, lower margin slightly sinuated ;

secondary orifice suborbicular
,

with a niucro on the lower

margin and an uncinate p?'ocess immediately above it, with-

in the mouth. Zoarium {in the British species') incrusting.

This form is a difficulty in the way of the systematist.

Its most strongly marked characters—the mucronate lip

and the curious uncinate process within the orifice—con-

nect it with the present group ;
but the lower margin of

the primary opening is undoubtedly furnished with a sin vis

—a point in which it agrees with the Myriozoidce. It

must be regarded as one of those transition forms which

are continually reminding us how little the real order of

nature can be represented by a rigorous and unbending

system. I had placed it here^ the existence of the sinus

having escaped my observation ;
but I now think that it

should rank as a Myriozoidan form having strong affinities

with the present family.

Rhynchopora BISPINOSA, Johustou.

Plate XL. figs. 1-5.*&=

Lepralia BISPINOSA, Johist. B. Z. ed. 2, 326, pi. Ivii. fig. 10(very indiSereut) :

Busk, B.M. Cat. ii. 77, pi. Ixxx. figs. 1-4 : Hincks, Devon &
Comw. Cat., Ann. N. H. ser. 3, ix. 205 (45 sep.).

Discopora BISPINOSA, Gray, B.M. Rad. 126.

Zoo'cia ovate, depressed below, rising towards the mouth,

2c
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granular, glossy, punctured round the edge ;
orifice

(adult) suborbicular, somewhat elongated transversely,

Mdthin the lower margin a curved hook-like process, and

immediately below it a tall sharply pointed mucro
; peri-

stome elevated, rising on one side, or on both sides, into

a strong spinous process, on the upper margin (in young

cells) two long and slender spines ; frequently below

the orifice a mound-like swelling bearing at the upper
end a large aviculanum, placed transversely with a

strong beak and a pointed mandible
;
on the lower part

of the cell a raised, projecting avicularium with an

acute mandible. Ooecia more or less immersed, semi-

circular, smooth or granular, generally with a prominent
mucro on the front, the opening closed by a smooth

calcareous operculum, white or yellowish white.

Colonies forming large crusts, of a delicate lilac colour

when fresh.

Range of Variation. The specific diagnosis is founded

on fully developed cells ; but in different stages of growth

the species presents a very different appearance, and, in

a large proportion of cases, some of the structures which

I have described are wanting. Colonies frequently occur

in which the large transverse avicularia are either absent

altogether or very sparingly developed ;
in well-developed

patches I have frequently been unable to find one of them.

"When they are present they conceal the curved process

on the lower margin, which is so characteristic of the

species. In the absence of the mound and avicularium,

the mucro rises from the lower lip of the secondary orifice.

The spinous processes on the side of the mouth vary in

number and are sometimes wanting; and the two true

spines on the upper margin are rarely to be found, except

on the edge of the colony. I know of few species^ if any,

which appear in such varied guise as the present.

In the interior of the colonv the cells are crowded.
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reduced in size, and flattish, the sutures disappear, and the

punctures mark out the boundaries
;
under such circum-

stances the ovicell is completely immersed. The marginal

perforations are at times a very conspicuous character ;

but in many cases they are hardly distinguishable. The

young marginal cells are regularly ovate, perfectly smooth

and horizontal, with a somewhat transversely elliptical aper-

ture, very slightly sinuated below, and two slender spines

on the upper lip. At a very early stage a small central pro-

minence appears on the lower margin, which, increasing in

size, bends over to one side, and forms the uncinate process

to which reference has been made. A small denticle pro-

jects from the side of the orifice towards which it inclines ;

and the two processes, meeting, inclose a circular space.

Immediately behind this process, the foundations of the

avicularian swelling (or mound) are traceable on some of

the cells and in some colonies, while in others the suboral

mucro rises in the same position*. In the second or third

line from the edge the cells have generally acquired their

granular covering and their polished and glistening ap-

pearance. The small avicularia, which are much elevated,

are variable in number ; and two or three are frequently

met with on a cell.

In sheltered situations the suboral mucro is much de-

veloped, and the surface of the zoarium bristles with long

spear-like processes.

Habitat. On stones and shells from shallow to deep

water.

Localities. Berwick Bay, on Modiola (Johnston) :

South Devon, abundant
; Cornwall, off the Deadman, 60

fathoms; Guernsey (T. H.) : Shetland, 50-170 fathoms

(A. M. N.) : Caithness, very rare (C. W. P.).

* This seems to be the normal position of the macro ; it is, as it were, dis-

placed when the aviculariiim is present,

2c2
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Geographical Distribution. Mazatlan
;

Adelaide

(T.H.).

The appearance of R. bispinosa is much altered by the

absence of the large oral avicularia. When present they

form a striking character, and add much to the pic-

turesqueness of a very remarkable species. The swelling

on which they are develojaed is clearly a modified cell;

and in an early stage of growth its foundations are

marked out in raised lines, just as the nascent zooecia are

outlined round the edge of the crust. The mode of its

formation from the first to the final stage may be studied

on the margin of any fresh and growing colony in which

it is present.

Genus RETEPORA, Imperato.

Der. From rete, a net, and Tropos.

Mii.LEPOKA (part,.), Linuffius : Pallas : Ellis : &c.

Eetepoba, Imperato {Betepora eschara marina) : Johnston : Biisk : D'Or-

bigny : Smitt: &c.

Eetepoea (part.), Lamarck : Blainville : &c,

EsciiARA (part.), Smitt.

DiscoPOKA (part.), Smitt.

Generic Character.—Zocecia disposed on the front

surface of mi erect and ramose zoarium, the branches of
which usually inosculate and form a reticulate expansion;

orifice semicircular or semielliptical, with a prominent 7'os-

trum on the lower margin, bearing an avicularium. Zoa-

rium adherent by means of an incrusting base, composed
in great part of aborted cells ; avicularia developed on both

the bach and front of the zoarium.

The present genus, as originally constituted, was

founded solely on the reticulated condition of the zoa-
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rium
; but it now seems more than doubtful whether this

character alone can supply the basis for a generic group.

The reticulation is merely a peculiar form of ramification,

and is probably entitled to no more systematic weight,

apart from the characters of the zooecium, than the sim-

ple branching, which was the distinction of the old genus

Eschara. The retiform zoarium is associated with very

different types of cell, whilst, on the other hand, a form

in my possession (probably from the Red Sea), which

cannot be distinguished generically, in other respects,

from many of the Keteporm, exhibits no trace whatever

of reticulation, but has its zoarium as simply branched

dichotomously as an Eschara or Hemeschara of authors.

Strongly marked as is the facies which its peculiar habit

of growth gives to the Retepore, we must not assign too

much weight to it as a clue to natural affinity. There

are some points, however, connected with the Reteporine

group, which may possibly have a greater significance.

In all cases, I believe, the zoarium originates in an ex-

panded crust, composed in great part of aborted cells,

destitute of an oral aperture, but frequently fm'nished

with an avicularium, occupying its place. The centre of

the incrusting base, however, is occupied by a subcircular

group of fully developed zooecia, round the edge of which

gemmation takes place at intervals in an upward direction,

and a number of erect lobes are thus formed, which con-

stitute the rudiments of the (usually) reticidate and cup-

shaped zoarium. (See page 39^, woodcut, fig. 18.) This

mode of growth is very peculiar, and, so far as I know, it

is universal amongst the forms which have been hitherto

included in the genus Ketepora.

Our two British species exhibit the same type of zooe-

cium, and this allies them to the Escharidce
; I have

therefore ranked them in this family under the old name.
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leaving the general question as to the grouping of the

Reteporine forms to be settled after a more extended

study of their structure and morphology than is possible

within the limits of our Fauna.

Smitt has dismembered the genus Hetepora^ and has

placed our H. Beaniana in his genus Eschara as the com-

panion of Porella compressa, Porella lavis, and other

species. In this determination I am quite unable to

agree Avith him^ as, besides other differences, R. Beaniana

seems to me to depart widely from the zooecial type of the

genus Porella.

It may be remarked that amongst a considerable pro-

portion of the species which have been hitherto ranged

under the genus Reteporn there is a large amount of

general agreement, apart from any consideration of the

minuter details, or the mere peculiarity in the branching ;

they have many salient features in common, and leave on

the mind o£ the student the impression of strong affinity

as- existing amongst them. The mode of origin and the

general character of the zoarium seem to be much the

same in all of them ; the existence of avicularia on the

dorsal surface is a very usual character; these appen-

dages are exceptionally numerous, and their prevalent

forms are similar to a large extent
;
the fissured ovicell is

commonly (though not universally) present. It is possible

that in these and other characteristics we may have the

indications of a natural group, under which the various

modifications in the structure of the orifice &c. which

actually occur may be properly ranged. But the mate-

rials for a judgment on this point are at present wanting.
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Retepora Beaniana, King.

Plate LIII. figs. 1-5.

MiLLEPORA CELLULOSA, JciiHeson, Werner. Mem. i. 560.

Retepora cellulosa, Johnston, Loudon's Mag. N. H. vii. 638, fig. 69.

Eetepoka Beaniana, King, Ann. N. H. xviii. (1846), 2.37: Johnsf. B. Z.

ed. 2, i. 353, fig. 67 : JStcs/c, B.M. Cat. pt. ii. 9-4, pi. cxxiii.

figs. 1-5 ; Crag Pol. 75, pi. xii. figs. 2, 5, 6, & 7.

?Eetepora CELLULOSA (part.), Sars, Rei&e i Lof. og Finm. 31.

? Lepralia lobata, Susk, Crag Pol. 50, pi. vi. fig. 7, pi. xxii. fig. 4 (the

young state).

Retepora cellulosa, forma Beaniana, a, var. boreal ts, Smitt, CEfv, &c.

1867, Bihang, 34 and 200, pi. xxviii. figs. 217-221.

EsCHARA Beaniana, Smitt, Bryoz. Nova Zembla, CEfv. &c. 1878, no. 3, 23.

Zoarium infuiidibuliform or cup-shaped^ wavy, undulated,
the recurved edges sometimes uniting and forming
more or less cylindrical cavities; or consisting o£ a

broad, spreading expansion, much and irregularly con-

torted, the margin sinuated and recessed
; with a very

short rudimentarv stem, which rises from a small,

subgrauular, incrusting base
; fenestrcB oval, rather

large. Zocecia cylindrical, slightly convex, elevated

towards the upper extremity ; surface smooth ; orifice

(primary) arched above, lower margin almost straight,

and in the centre of it a short rostrum, supporting an

avicularium, with semicircular mandible directed down-

wards ^, two or three minute denticles projecting from

the inner side of the avicularium; peristome thin,

slightly elevated, and rising on each side of the macro
into a small point or denticle ; oral spines in the young
cells six, in the older four, tall and acuminate, of which

two are situated a little above the lower margin and are

visible in front of the ovicell. Dorsal surface subgra-

nular, vibicate, traversed by raised white lines ; at the

* Smitt describes a small, sessile, obliquely placed avicularium, with a

triangular mandible, as occasionally developed at the base of the rostrum

close to its side. This seems to be very rarely present.
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top oi ediCh fenestra usually a small, raised, subcircular

avicularium. Ocecia somewhat elongated, smooth, fre-

quently subimmersed, with a slit-like fissure in front.

Many small oval avicularia distributed over the zoarium

on both surfaces.

Height, of fine specimens about I5 inch, more usual size

^-f inch. Breadth of the spreading foliaceous form

sometimes as much as 2 inches.

Habitat. On shells, stones, corals, &c. from shallow to

very deep water.

Localities. Northumberland, from the deep-water

fishing-boats (King) : off the coast of Durham, 60

fathoms (R. Howse) : Embleton Bay, deep water, re-

markably large and fine specimens from this locality

(R. Embleton) : Peterhead, two specimens (C. W. P.) :

Scarborough (Bean) : Orkneys (E. Forbes and Barlee) :

Shetland and Fulah Island (Jameson) : the Minch ; Shet-

land, occasionally on the Unst Haaf, to 170 fathoms
;

abundant on the Out-Skerries Haaf, not so large as on

the Northumberland coast (A. M. N.) *.

Geographical Distribution. Arctic Sea (Sir E. Bel-

cher) : Bohusliin and Norway, pretty common, from

20-30 to 200-300 fathoms, in the latter depths on Gor-

gonicB and Oculina (Baron Uggla and Prof. Smitt) : Fin-

mark, not rare (Smitt) .

Range in Time. Coralline Crag (S. W.) : Red Crag

(A. Bell) t.

* This species is said to have been obtainecl by AUman at Cape Clear;

but Rs no other southern locality for it is known, I venture to tiiink that

there may have been some mistake, and that one of the nearly related forms

iniiy have been confounded with it. The Betepora Beaniana of my
' Devon

and Cornwall Catalogue
'

is the B. Couchii of the present work.

I" The Italian Pliocene form which Manzoni refers to B. Beaniana

(Bryoz. Foss. Ital., Quarta Contrib. p. 19, pi. v. fig. 26) is B. Couchii,
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This lovely form, whilst frequently assuming the shape

of a cup, exhibits a very considerable variety of habit.

The prettiest specimens which I have seen, though small

in size, are developed on shells oi Ditrupa from Shetland

(Plate LV. fig. 2). They are regular in form, resem-

bling a shallow cup, shghtly undulated, and sometimes

compressed transversely, and of a glossy ivory whiteness.

The little Coralline clasps the slender gracefully curved

shell with its spreading base, and rises to a height of

about half an inch. In another very characteristic form,

from Embleton Bay, there is an intricacy of structure

which is altogether wanting in the one which I have just

described. The breadth of the specimen is a little less

than double the height ; the habit is spreading, the

growth irregular. Above the central cup-like depression,

which formed the first stage in the growth of the zoarium,

the reticulated lamina is enormously developed on one

side (or face) only, attaining a height of about an inch,

and a width of nearly two inches ; on the opposite side (or

face) it is quite rudimentary, so that the cup-like form

is lost, and the zoarium has the appearance of a broad

foliaceous expansion, variously twisted and curved, with a

deeply sinuated margin. In some cases the sinuses are

completely inclosed by the union of the opposite edges of

the lamina, and a number of funnel-shaped or subcylin-

drical cavities are formed, which give a singularly in-

volved and labyrinthine character to the whole. In yet

another form there is still less trace of a cup, and the

zoarium forms a broad, spreading, contorted expansion.

The minute characters are very constant. The rostrum

on the lower margin of the aperture, which supports the

avicularium, is never elongated as in R. Couchii, but is

always rudimentary. The minute denticles projecting

from the inner side of the avicularium are also a distinc-



394 ESCHARID^.

tive character. There is no trace of the partially closed,

loop-like marginal fissure which occurs in several o£ the

members of the genus. The large avicularium with a

hooked beak is altogether wanting; but the small oval

avicularia are generally distributed in great numbers over

the zoarium.

The semielliptical shape of the aperture is concealed by

the rostrum and the growth of the peristome; but it is

apparent in the marginal cells. The adherent base is a

shining subgranular crust, divided by well-marked lines

into somewhat ovate cell-areas
;
these are destitute of an

oral aperture ; but its place is usually occupied by a small

circular avicularium.

The Lepralia lohata of Busk is founded on the rudi-

mentary stage of a Retepora (possibly of the present

species) ;
and the mode of growth is well displayed in one

of the figures which he has given in his '

Crag Polyzoa
'

(plate xxii. fig. 4 «) . In the centre of a spreading crust

a rather thick subcircular patch is formed ;
and round the

edge of it rise a number of short erect lobes, which con-

stitute the rudiments of the reticulated cup. As they

increase in height they anastomose and form the first

meshes of the network.

Fig. 18.

Young stale of Kctcjxira.
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Retepora Couchii, Hincks.

Plate Lni. figs. 6-11.

Eetepora Beaniana, Hincks, Devon Cat., Ann. N. H. ser. 3,ix. 308 (50 sep.).

Retepora Couchii, id. Ann. N. H. ser. 5, i. (1878), 355, pi. xviii. figs.

1-6: Waters, Bryoz. Bay of Naples, Ann. N. H. ser. 5, iii.

200, pi. V. figs. 3-6.

Retepora cellulosa, var. Beaniana, Mamoni, Bryoz. foss. Ital., Quart.

Contr. 19, pi. V. fig. 26 (Sitzb. k. Akad. d. Wissensch.

Bd. ixi. 1. Abtb., Marz-Heft, 1870).

Zoarium irregvdarly cup-shaped, undulated and contorted,

with a sinuated margin, hispid ; fenestra smaller than

in the last species and less regularly oval. Zooecia sub-

cylindrical, depressed, except at the upper extremity,

surface smooth ; orifice semielliptical, the front margin

produced into a tall rostrum, broad below and narrow-

ing towards the apex, much bent outwards, and bearing
on its summit a minute avicularium, with rounded man-

dible ; peristome elevated on one side of the rostrum

into a broad, wing-like process, produced at its upper
and outer angle into a spine ; a narrow, slit-like fissure

between the rostrum and the process, closed above, but

forming a loop-like foramen below ; oral spines six ;

elongate, linguiform avicularia, with a very delicate

mandible, distributed over the zoarium, frequently one

on the front of the cell at one side, a little below the

rostrum
;

dorsal surface smooth, dense, with many
small subcircular avicularia, and occasionally one of the

linguiform kind, irregularly placed. Ocecia elliptical,

smooth, with a narrow longitudinal fissure.

Height (of the largest specimen) a little more than ^ inch,

breadth about | inch.

Habitat. On stone, &c., deep water.

Localities. Ofi" the Land's End (R. Q. Couch) : South-

west of Polperro, 4*0 fathoms, on stone (T. H.) : Guernsey

(A. M. N. & Dr. M'lntosh).
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Geographical Distribution. Mediterranean, 390 fa-

thoms
{' Porcupine

'

Exped.) : Bay of Naples (Waters) .

Kange in Time. Italian Pliocene beds (Manzoni).

This species is very distinct from either R. Beaniana or

R. cellulosa, Smitt. It seems to be a southern form : all

my specimens are from Cornwall ; and it is not included

amongst Smitt's Scandinavian Pohjzoa. The very much

produced and recurved rostrum, with its minute, terminal

avicularium, and the wing-like elevation of the peristome
on one side of it, are the most salient features. These

characters distinguish it from both the forms just men-
tioned ; and it is further separated from them by differences

in the avicularia and fenestrse.

The surface of the zoariura in R. Couchii is rendered

hispid by the immense number of tall, projecting rostra.

The avicularia which they support are very minute, as

compared with the oral aviculariura of R. Beaniana, and

are destitute of the denticles.

The marginal spines seem to be only present on the

youngest cells and colonies
;
in fully developed specimens

they are, as far as I have seen, uniformly absent. The
small oval or subcircular avicularia are scarcely present,

if at all, on the front surface of the zoarium; they are

replaced by the tongue-shaped appendages.

It is impossible to identify R. reticulata of the ' Cornish

Fauna '

by the description there given of it
; and. the

synonymy is any thing but a trustworthy guide. At the

time of the publication of the ^

Fauna,^ its author had

not been able to obtain a Cornish specimen of it; and

it holds a place in his work because it had. been found in

Scilly by Borlase. Many years after, however, I received

from Mr. Couch himself a specimen of a Retepora which

he had dredged off the Land's End, and which proved to
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belong- to the present species. Subsequently a large stone,

dredged off Polperro, and sent me by Mr. Lauglirin,

yielded a small group of specimens referable to R. Couchii,

as is also a minute fragment in my possession from some

other part of the Cornish coast. All the south-western

examples of Retepora, thereforCj which have come under

my observation belong to the present species ;
and it is

probable, I think, that Borlase's specimen belonged to it

also. R. Couchii has been taken in Guernsey. I know

of no British specimen of R. cellulosa, Smitt, though it

occurs both in Scandinavia and the Mediterranean.

Family XV.—Celleporidae.

Celleporid.e, Johnston (part.) : Busk : &c.

EsciiARiD.E (part.), D'Orbiguj-.

MYRiozoiDiE (part.), Smitt, Flor. Bryoz.

ZocEciA calcareous, more or less vertical to the plane or

axis of the colony, irregularly heaped together, ivith a

terminal orifice.

In his later writings Prof. Smitt has abandoned this family,

and placed his genus Cellepora amongst the Myriosoiclce. I

venture to think that there are sufficient grounds for its

retention. The erect habit of the cells and the confused

way in which they are aggregated are not the only cha-

racters which differentiate this section. The zocecial cha-

racters, in my judgment, supply a good basis for the

family, and, in combination with the vertical habit and the

irregular gemmation, indicate a very natural group.
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Genus CELLEPOEA^ part., Fabricius.

Der. From cella, a cell, and Tropos.

TiiBiPORA (part.), Linnaeus.

MiLLEPOEA (part.). Ell. & Soland.

Cellepora (part.), Fabricius, 1780: Linn.: Lamk. (part.) : Lamx. (part.),

1816: Blainv. (part.) : Johnston: Busk: &c.

Celleporaria, Lamx. 1821 : Eeuss : D'Orbigny (for branched species).

Spongites, Oken.

Madrepora (part.), Esper.
Flustra (part.). Ell. & Soland.

Reptocelleporaria (sp.), D'Orb. (for incrusting species).

Generic Character.—Zocecia urceolate, erect or sub-

erect, heaped together and irregularly disposed ; the ori-

fice terminal, loith one or more ascending rostra in con-

nexion with it, bearing avicularia. Zoarium inomsting,

often composed of many layers of cells, or erect and ramose.

The species to which Fabricius applied the name Celle-

pora were, with a single exception, members of the old

genus Lepralia. But that exception is the well-known

C.pumicosa ; and it has so happened that it has been taken

as the type of his genus, and the name has passed into

general use in connexion with the present group. In any
case there would have been little ground for interfering

Avith the common usage ;
and noAv that the genus Lepralia

is dismembered, all pretext for such interference would

seem to be removed.

a. Orifice without a sinu^ ; zoarium incrusting.

Cellepora pumicosa, Linnaeus.

Plate LIV. figs. 1-3.

"Porous Esciiara," EUh, Corall. 75, no. 7, pi. xxvii. fig./F.



CELLEPOEA PUMICOSA. 399

Cellepoea PUMICOSA, Linn. Syst. 1286 : Lcank. An. s. Vert.ed.2,ii.256 : Flem.

Br. An. 532 : Johnston, Br. Zooph. eel. 2, 295, pi. lii. figs. 1-3:

Busk, B.M. Cat. ii. 86, pi. ex. figs. 4-6.

Cellepora verrucosa, Linn. Syst. 1286 : Fahricius, Faun. Greenland. 434 :

Olivi, Zool. Adr. 229.

MiLLEPOR.v PUMICOSA (part.), Pallas, Elench. 254.

Cellepora spinosa, Turton, Brit. Faun. 205.

Madrepora verrucaria, Esper, Madrep. pi. xvii. figs, c C and b B.

Zoarium massive^ scabrous, often nodulated, composed of

many layers, of a pinkish colour when fresh. Zooecia

subcylindrical or ovate, smooth, erect (except near the

margin, where they are decumbent) , croAvded : orifice

orbicular, with a thin raised peristome ; in the centre,

immediately below the inferior margin, a tall pointed

rostrum, bearing on its inner aspect, towards the bottom,
a large aviciilarium with broad triangular mandible,

pointing upwards. Ooecla small, semicircular, slightly

recumbent, smooth
;
surface entire, or with a few rather

large punctures on the front.

Polypide large and of a delicate orange colour.

Habitat. On stones, shells, stems of zoophytes and of

Algae, &c., from beyond low-water mark to deep water.

Localities. Generally distributed.

Geographical Distribution. Mediterranean (Pallas)

Adriatic (Heller & Grube) : Roscoff, common (Joliet)

Finmark, 30-50 fathoms at Havosund
; Bergen (Sars)

Hougesund, North Sea, 5-20 fathoms (Kirchenpauer)
Gulf of St. Lawrence (Dawson) : mouth of the Jenesei

(subfossil) (F. Schmidt) : California (Dr. Sinclair) : New
Zealand, forming small white balls on Sertularia &c.

(F. W. Hutton) : Bass's Straits (Macgillivray) .

E-ANGE IN Time. Scotch Glacial deposits (Geikie) : Man-
zoni gives this species a place in the Italian Pliocene fauna;

but his description of the aperture,
"
antice sinuata,"

raises a doubt as to the accuracy of his identification. He
at first referred the Pliocene form to C scruposa (Busk),

but subsequently to the present species.
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C. pumicosa varies indefinitely in general appearance.

Sometimes it forms small oval masses on tlie stems of

zoophytes. When developed on the surface of shells &c.,

it takes the shape of a somewhat circular mound, raised

in the centre, and sloping off towards the edge. Some-

times the surface of the zoarium is distinctly nodulous.

Frequently it occurs in irregularly shaped porous masses

of very considerable size, composed of many layers of

crust placed one upon another, and involving more or less

the fragment of shell or other body which constituted the

original site of the colony. A specimen of this kind from

Torbay measures 3| inches in length by 2^ in width.

The cells in the older portions of the colony are per-

fectly erect, the apertures looking straight upwards ; they

are separated by spaces, which are occupied at a lower

level by the orifices of other cells. The younger marginal

zooecia are decumbent, bright and silvery, and of delicate

texture. The large and orbicular mouth, without any
trace of sinus, and the strongly developed mucro in the

centre of the lower margin (which encroaches slightly on

the aperture), bearing a pointed avicularium at the bottom

of its inner surface, are the most marked distinctive fea-

tures. The total absence of the spatulate avicularia, which

are so abundant on most of the other British species, is

also a good (negative) character. The mucro varies con-

siderably in size and proportions, but is commonly tall,

and rises above the avicularium into a slender and sharply

pointed spike. The avicularium itself is generally turned

a little sideways.

The surface of theocEcium seems to be generally entire
;

but in some specimens it is punctured ; the punctures are

large, circular, reniform, or wedge-shaped.

A variety occurs in which the ovicells are not only punc-

tured, but bear, in most cases, a rather large avicularium

on each side, with a pointed mandible.



CELLEPORA RAMULOSA. 401

b. Orifice without a sinus; zoarium ramose.

Cellepora RAMULOSA, Liimseus.

Plate LII. figs. 7-9.

Cellepora uamulosa, Linn. Syst. ed. xii. 1285: Flcm. B. A. 532: Lamk.
An. s. Vert. ed. 2, ii. 258: Couch, Corn. Faun. iii. 110,

pi. XX, fig. 2 : Johisf. B. Z. ed. 2, 296, pi. Iii. figs. 4, 5 :

Busk, B.M. Cat. ii. 87, pi. cix. figs. 1, 2, 3 ; Crag Pol.

58, pi. ix. fig. 2 : Alder, Quart. Journ. Micr. Sc. (n. s.)

iv. 96, pi. ii. fig. 1 : Smitt (forma 3), loc. cit. 31 & 192. (Not
C. ramulosa of Manzoni, Bryoz. foss. Ital., Contr. iv. 12,

pi. V. figs. 29, 29', and pi. vi. figs. 30, 30', 30".)

MiLLEPORA puMicosA (part.), Pall. Elench. 254.

Cellepora pumicosa, rar., M. Sars, Reise i Lof. og Finm. 27.

Zoarium erect, much and irregularly branched, rising

commonly from a spreading base, branches cylindrical,

or broad and somewhat compressed, dichotomous, usually

tapering very slightly towards the extremity. Zooecia

ovate, smooth and glossy, elongate, slender, and regu-

larly disposed in the younger portions of the colony ;

in the older prominent and ventricose, and irregularly

placed ; orifice suborbicular, with a thin raised peri-

stome, a strongly developed rostrum below, generally

produced into a sharp point, with an avicularium on one

side of it, the base of which projects, like a spur, over

the apertm'e (Plate LII. fig. 9), mandible acute, directed

upwards : spatulate avicularia distributed occasionally

amongst the cells. Ooecia subglobosc, broader than

high, smooth and silvery, often produced in front into

a penthouse-like projection; surface generally entire,

rarely punctured.

Polypide of a faint red or flesh-colour, with numerous

tentacles.

Height 1 to 3 inches.

Habitat. On the stems of Sertularian hydroids, shells,

&c., chiefly from rather deep water.

Localities. Cornwall, 30 fathoms ; South Devon ;

2d
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Dogger bank (T. H.) : Guernsey ; Hastings (Miss Jelly) :

St. Andrews, deep Avatcr (Dr. M'Intosli) : Shetland, 40-

170 fathoms; the Minch (A. M. N.) : between 62 and 72

fathoms off the Maiden Lighthouses, coast of Antrim (Mr.

W. Swanston) : Belfast Bay (Hyndman) : Donaghadee,

8-10 fathoms (Dr. Drummond) : Youghal (Miss Ball) :

8 miles S.S.W. of the Mull of Galloway, 50 fathoms; 5

miles S.W. of the same, 110-1 10 fathoms (Capt. Beechey) :

off Sana Island, 40 fathoms (Hyndman) : &c.

Geographical Distribution. Norway, to the North

Cape (Kirchenpauer) : Bohuslan, 50-60 fathoms (Loven) :

Bergen ;
Finmark (Sars) : Roscoff (Joliet) : Madeira

(J. Y. J.).

Range in Time. Coralline Crag (S. W.).

There are two marked varieties of this species
—one

slender and delicate, the other with broad, somewhat

flattened branches, and altogether a stouter habit. At its

origin, when developed on the various kinds of zoophyte,

its favourite site, the zoarium surrounds and clasps the

stems ;
and then the erect shoots rise from all parts of the

incrusting base. The branching is often luxuriant, and

results in the formation of very pretty coral-like masses

of considerable size. The surface of the zoarium appears

rough and spinous.

The usual differences between the older and younger

zooecia occur in a very marked degree in this species ;
in

the latter a row of large punctures may be traced round

the very base of the cell. The position of the oral avicula-

ria on the side of the rostrum is one of the points which

distinguishes this form from C. jjumicosa; another may
be found in the presence (though rarely) of the large spa-

tulate avicularia, which are always w^anting in the latter.

Busk represents the oviccll as punctured, whilst Alder,

on the other hand, describes it as imperforate. Both, I
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believe, arc, to some extent, right. In a large proportion
of cases the surface seems to be entire; but I have met

with cases in which it was rather thickly punctured.
This character can hardly be relied on as a specific

diagnostic. The raised peristome of the cell unites with

the arch of the aperture of the ovicell, and gives the latter

a hooded appearance. The projection in front of it is,

I believe, generally present when the ovicell is fully de-

veloped, and gives it a very peculiar and picturesque

appearance.

Cellepora dichotoma, Hincks.

Plate LV. figs. 1-6, & 7-10 (var. aUemiata).

Cellepora dichotoma, Hincks, Devon & Cornw. Cat., Ann N. H. ser. 3,

ix. 304 (49 Sep.), pi. xii. figs. 7, 8 : Alder, Quart. Journ.

Micr. Sc. (n. s.) iv. (1864), 96, pi. ii. figs. 2-4: M-Intosh,

Mar. Faun. St. Andrews, 48.

Cellepora .\ttenuata. Aider, Quart. Joum. Mier. Sc. (n. s.) iv. (186i),

97, pi. ii. figs. 5-8.

Cellepora ramulosa, forma avicularis (part.), Smitt, loc. eit. 32.

Cellepora avicularis, Smifl, Flor. Bryoz. pt. ii. 53, pi. ix. figs. 193-198.

Zoarium slender, narrowed towards the base and expand-

ing upwards, dichotomously branched with great regu-

larity, or of stouter habit, much and irregularly
branched

; branches sometimes cylindrical, slender,

tapering, with a somewhat pointed extremity; some-

times broader, divided above into short blunt segments.
Zooecia ovate, ventricose, smooth, irregularly heaped;
orifice suborbicular, with a thin raised peristome ;

be-

low it a short, broad and blunt rostrum, with an avi-

culariuni on one side of it, mandible subtriangular.
Ocecia globose, prominent, silvery, covered in front with

raised punctures, united to the peristome. Numerous

small, raised, circular avicularia, and frequently a con-

siderable number of large spatulate avicularia distri-

buted over the zoarium.

Height not exceeding 1 inch, generally less.

2d 2
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Var. a {attenuata. Alder). Zoarium slender and of uni-

form thickness throughout. Zocecia less ventricose and

crowded, and the surface consequently smoother and

more even ; avicularia more sparingly developed.

Habitat. On zoophytes, chiefly from deep water.

Localities. Off" Polperro, 30 fathoms (T. H.) : North-

umberland, not uncommon (Alder) : St. Andrews, on zoo-

phytes, abundant and fine (Dr. M'^Intosh) : Wick and Peter-

head (C. W. P.) : Shetland, 40-70 fathoms; the Minch

(A. M. N.) : Oban; Ireland (T. II.). Yar. a {attenuata).

Shetland (Barlee) : ibid., 'Mocal, 80-110 fathoms, 20-25

miles N.N.E. of Unst ''

(A. M. N.).

Geographical Distribution. Florida, 9-111 fathoms

(Pourtales) .

In its smaller and more delicate form the habit of this

species is very characteristic. It is at once recognizable

by the simplicity of its dichotomous branching and the

comparative smoothness of its surface. The stem, attenu-

ated below, expands gradually upwards, and divides into

two principal branches, which are bifurcate at the top.

The ramification is commonly carried no further in this

variety. The branches are slender, subcylindrical, and

taper slightly towards the extremity 5
and the habit is es-

sentially neat and compact. This is the form which com-

monly occurs on our south-western coasts.

But in northern examples C. dichotoma presents a very

different character. It becomes irregular and rugged in

its mode of growth ;
the ramification is more complex ; the

branches are often broad and spreading ; and the species

imitates to a large extent the habit of C. ramulosa. Oc-

casionally the branches are much produced, forming

tall, cylindrical and slender shoots
;

but in this form,

as in the one last described, there is a total absence
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of the simple regularity which cliaracterizes the southern

variety*.

In its minute characters C. dichotoma is very constant.

The zooecia are prominent and ventricose ; and the rostrum

below the aperture is uniformly short and blunt. The ovi

cells, with their silvery punctured surfaces, are a conspicu-

ous feature, and are developed in great profusion ;
in some

cases they are more or less covered by a dense white crust.

They unite with the elevated peristome in front; and the

aperture in the fertile cells is much contracted. Perhaps

the most remarkable characteristic of this species in its or-

dinary state is the great development of the avicularian

appendages, and the variety of form which they exhibit.

Some are circular, of minute size, and placed on the summit

of a small rising on the cell-wall, which must be regarded

as representing the avicularian cell. These are present in

very great numbers, sometimes as many as three occurring

on a single zooecium. The prseoral avicularium has a sub-

triangular mandible; the rostrum on which it is placed

is clearly the equivalent of the rising which bears the

smaller form. The spatulate avicularia are often plenti-

fully developed, but in some specimens occur more rarely.

They are immersed and rather irregularly distributed;

but one is frequently present beside the ovicell.

It can hardly, I think, be considered doubtful that the

C. attenuata of Alder is a mere variety of the present spe-

cies. The differences in habit are of the very smallest im-

portance, and are not so great as those which exist be-

tween the stout and slender varieties of C. dichotoma,

which I have just described. Mr. Alder himself mentions

a variety of the latter
"
consisting of more slender cylin-

* "It varies a good deal in form, sometimes spreading in a palmate manner,

like an elk's horn, sometimes consisting of more slender cylindrical brandies

of nearly equal thickness thruugliout. The typical form, however, is a little

ventricose in the centre and not much branched."—Aluek.
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drical branches of nearly equal thickness throughout/'

In the minute characters the two forms essentially agree :

the only difference at all worth consideration is, that the

cells are less ventricose and crowded in the attenuata

variety, and the surface, as a consequence, smoother. But

towards the extremity of the branches this character is less

marked, and there is an approach towards the normal con-

dition. The stems are in all cases comparatively smooth

towards the bottom [i. e. in the older portions) ;
and in the

attenuata form a larger proportion of the zoarium seems to

be in this state. I believe that this variety is more highly

calcified than the normal form, and that the peculiarity in

its appearance is partly due to this circumstance. I have

already referred to the dense white crust which occasion-

ally forms over C. dichotoma, and by which the ovicells

are in some cases partially invested ; and the variety

seems to have undergone a similar change.

The small avicularia are present on C. attenuata, and

exhibit exactly the same characters as on the normal di-

chotoma, but are somewhat less numerous. INIr. Alder

seems not to have met with the spatulate avicularia at all
;

but though extremely rare in the specimens I have seen,

they are not altogether absent. The peculiarities of C.

attenuata, which he has noted with characteristic quick-

ness and accuracy, are certainly those of a variety and not

of a species.

c. Orifice with a sinus below ; zoarium incrusting.

Cellepora avicularis, Hincks.

Plate LIV. fig8. 4-(i.

Cellei'oka aviculaeis, Hincks, Quart. Jouni. Micr. Sc, Zoophytol. viii.

278 ;
Proc. Dubl. Un. Zool. & Bot. Assoc, ii. pt. 1, 77 ;

Devou Cat., Ann. N. II. mv. 3, ix. 304 (48 sep.), pi. xii.

fig. 6: Norman, Shetland Pol, Rep. B. A. 1868, 308.
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Cellepora uamulosa, forma aviculakis (part.), Smitt, ffifv. K. Vet-Akacl.

Forli. 18G7, Bibang, 32 & 194, pi. xxviii. figs. 202 & 205*.

Zoarium incriisting, multiform^ often nodulated. Zocecia

ovate^ smootlij erect (in the older parts of the colony),

crowded, irregular, the apertures showing at different

levels on the surface
;

orifice orbicular above, with a

pointed sinus below ; peristome elevated, thin ; beneath

the aperture, and placed a little on one side of the sinus,

a rather massive rostrum, bearing a large aviciilarium

with pointed mandible, which is turned a little sideways.
Ooecia prominent, subglobose, rather broader than high,
with large punctures, frequently an ascending process
on each side or on one side, a little in front, bearing a

small avicularium, with a rounded mandible. Very
large spatulate avicularia abundant, irregularly distri-

buted.

Habitat. Incrusting the stems and branches of zoophytes

with thick nodulous rolls, on shells &c. from moderate

to great depths.

Localities. South Devon and Cornwall, common, on

Sertularians, Gorgonice, &c. ; Oban (T. H.) : Hastings

(Miss Jelly) : St. Andrews, occasionally (Dr. Mcintosh) :

Shetland, on zoophytes (A. M. N.) : coast of Antrim

(Hyndman).
Geographical Distribution. From Bahusia to Spitz-

bergen, pretty common, in moderate and abyssal depths

(Smitt): Naples, 10 fms. (Waters): Le Have bank, lat. 43°

5&-5 N., long. 64° 51'-3 W., 45 fms. (Smith and Harger).

I believe that C. avicularis will be found to have a wide

distribution
;
but hitherto it has been recognized in few

* C. avicularis resemble.s in many points the C. Eedoufci of Audoaiu,

figured in Savigny's
'

Egypte '; but, if the figure may be trusted, the two

must, I think, be accomited distinct. Apart from other differences, there are

an order and regularity about the latter, which are certainly uo characters of

tlio present form. With our present knowledge of Audouiu's species, we

sliould not be warranted in identifying it with C. avicularis.
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localities, having been passed over probably from its super-

ficial resemblance to C. pumicosa. So far as habit and

general appearance are concerned, it affords a striking il-

lustration of the protean character of its tribe, the crust

being moulded on the various substances "which it invests.

It incloses the stem and branches of zoophytes in a stony

cylinder, which is often nodulated on the surface. I have

in my possession a remarkable specimen, which forms a

thick-walled tube about two inches in length, round the

case of an annelid, and is covered with prominent papillae.

On shells the crust rises into mound-like masses, often

with a mamillated surface ;
it is sometimes of very great

thickness, and composed of many strata of cells. The

cells are punctured round the edge ;
and in certain condi-

tions of the zoarium this character is a very conspicuous

one; they are also crowded and very irregularly placed.

The sinus on the lower margin of the orifice is Ijroad

and pointed. When the ovicell is absent the peristome is

very slightly developed ; but in fertile cells it rises to a

considerable height, and unites with the ovicell, walling

in and concealing the primary aperture.

The surface of the zoarium offers a bewildering profu-

sion of structure. Amongst the cells of the uppermost

layer those of the one beneath it are more or less visible
;

and at all points there are multitudes of the large rostra,

avicularia of various form and size, punctured ovicells,

now prominent, now deeply immersed, all croAvded toge-

ther, as it were, without plan or order. The small lateral

avicularia in front of the ovicell are often wanting ;
but

they must be regarded as a characteristic feature of the

species. The spatulate avicularia are developed in great

quantity ; they are met with on all parts of the zoarium,

showing no regularity of arrangement, turned now in one

direction, now in another
;
but in many cases they seem
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to have more or less connexion with the ovicell. Occa-

sionally stout conical rostra occur^ apparently uncon-

nected with a zocBcium^ bearing very large avicularia, with

broad triangular mandible.

CeLLEPORA TUBIGERA^ Busk,

Plate LIV. figs. 7-9.

Cellepora TUBIGERA, Busk, Crag Pol. 60, pi. ix. figs. 8 & 10: Manzoni,

B170Z. foss. Ital., Coiitr. iv. 14, pi. iv. fig. 25 (?).

Zoariwn adnate^ irregularly convex or subconical. Zocscia

distant, connected by ridges, sparsely punctured ; orifice

orbicular, with a sinus in front ; cylindrical tubular

processes supporting avicularia arising from the front

or side of a cell, or from the intercellular ridges. \Busk.'\

Habitat. On shell, &c.

Localities. Britain, south and west coasts (Busk) :

Lamlash Bay, Arran (G. West) .

Geographical Distribution. Coast of France (Jef-

freys).

Range in Time. Coralline Crag, on shell (S. W.) :

? Italian Pliocene (Manzoni) .

I am only acquainted with this species through the de-

scription and figures in the '

Crag Polyzoa,' and have some-

times fancied that it might be identical with C. avicularis.

It is difficult in this genus to form a positive opinion on

figures taken from the fossil ;
the following, however, could

hardly have been written of the last-named:—"Instead of

the strong conical rostrum, with an avicularium on its

inner aspect, so characteristic of Cellepora pumicosa, most

of the cells are provided with slender subcylindrical ascend-

ing processes, having a small avicularium at or near the
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summit''^ ('Crag Polyzoa/ p, Gl). Nor could the cells of

C. avicularis be correctly described as "
distant, con-

nected by ridges/^ I must leave the species to be illus-

trated by the study of recent examples.

Cellepora armata, Hincks.

Plate LIV.
figs. 10-13.

Cellepoi!A armata, Hincks, Quart. Journ. Micr. Sc. (u. s.) viii. 278, pi. iii.

fig. 5; Proc. Diibl. Uuiv. Zool. & Bot. Assioc. ii. pt. 1, 77,

pi. iii. fig. 5.

Zoariwn adnate, forming a rather thin crust. Zooecia large,

distinct, ovate, ventricose, smooth, suberect, except near

the margin ; orifice orbicular, more or less produced
and pointed below

; peristome thin and raised ;
a stout

subcylindrical rosti'um below it, placed a little on one

side, bearing an avicularium immediately under the apex,
with a subtriangular mandible

; large, raised, spatulate
avicularia distributed in great numbers amongst the

cells, the mandible generally directed inwards. Ocecia

smooth, walls entire.

Habitat. On shell, &c., probably from deep water.

Localities. Coast of Antrim (Hyndman) : Hastings

(Miss Jelly) : Dogger bank, on mussel; Cornwall (T. H.).

Geographical Distribution. Algiers, on Lepralia

foliacea (J. Y. J.).

This is a large-celled species, and in general appearance

differs much from C. avicularis. Its structure is simple ;

it has neither the irregular and confused appearance of

the latter nor the spinous character of C. pumicosa. The

cells are distinct, not crowded together, and very ventri-

cose. The prajoral rostrum is short, subcylindrical, and

blunt above, and immediately below tlie apex is placed
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the avicularium, turned a little towards one side and

looking upwards. The aperture is large^ sometimes orbi-

cular^ sometimes slightly produced and pointed below,

sometimes with a more decided sinus on the lower margin.

Many cells occur in which it is simply orbicular. The

spatulate avicularia, which are of very large size, in keep-

ing with the zooecia, are present in great numbers, and

form a striking characteristic.

The discrimination of forms amongst the Cellejjorce is a

very difficult task, and it is necessary to make large allow-

ance for the variability of the tribe ; but the present seems

to have the characters of a species.

Cellepora CosTAzii, Audouin.

Plate LV. figs. 11-14.

Cellepora Costazii, Audouin, Espl. (1826) : Savigny, Egypte, pi. vii. fig. 4.

Cellepora bimucuonata, Hass. Ann. N. II. vii. (1841), 367, pi. ix. fig. 1.

Lepralia Hassallii, Johnston, B. Z. ed. 2 (1847), 304, pi. liv. fig. 3.

Cellepora Hassallii, Busk, B.M. Oat. ii. 86, pi. cix. figs. 4-6
;
var. a,

Quart. Journ. Micr. Sc. (n. s.) tI. 263, pi. xx. fig. 6 : Man-
soni, Brjoz. foss. Ital., Contr. iv. 17, pi. iv. fig. 22.

Celleporina Hassallii, Gray, B.M. Kacl. 128.

Cellbporaria Hassallii, Smitt, CEfv. K. Vet.-Akad. Forh. 1867, Bihaug,
33 & 197, pi. xsviii. fig. 211.

Zocecia ovate, smooth, irregularly disposed, decumbent in

the younger portions of the colony, erect and crowded

in the older, sometimes an umbo on the front of the

cell, a little below the aperture ; orifice ample, suborbi-

cular, with a rounded sinus on the lower margin ; peri-

stome raised, an erect tubular process on each side,

bearing on its summit a small oval aviciilarium facing
towards the aperture, lower lip sometimes mucronate ;

large, raised, spatulate avicularia distributed amongst
the cells, sometimes wanting. Ocecia recumbent, rounded
rather shallow, much broader than high, with an arched
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rib on the front inclosing an area which is either pnnc-
tured or furrowed^ the margin of the aperture thickened.

Polypide large, of a reddish colour, with about 14 tentacles.

Colonies forming rather thick crusts, composed of several

layers of cells, placed one upon the other.

Var. « [tabulosa) . Peristome much raised, forming a sub-

erect tubular neck to the cell, with a groove-like depres-
sion at the base of it. [Plate LV, fig, 13.]

Habitat. Ou stones and shells, and on the stems of Algse,

Sertularians, and other zoophytes &c., from shallow (Lami-
narian region) to moderately deep Avater (36 fathoms) .

Localities. Lulworth; Cornwall, on stones, 30 fathoms
;

Mount^s Bay, on tangle ; South Devon
; Ilfracombe, off

the Capstone ;
Isle of Man, Ramsay and Point of Ayr ;

Guernsey (T, H,) : Ayrshire, on Patella carulea (Landsb.) :

Shetland, rocks and roots of LaminaricB
-,
the Minch (A.

M. N.) : Dublin Bay? (Hassall) : S.E, by E, from Barn-

borough, 3G fathoms (Kirchenpauer) : between tide-marks,

on LammaricB, &c,, Bamborough (Alder) : Peterhead and

Wick, plentiful between tide-marks (C. W. P.) .

Geographical Distribution. Madeira, without punc-
tures on the ovicell (J, Y. J.) : Bahusia, North Sea, a single

colony on an Alga (Loven) : Bergen (A. M. N.) : Houge-

sund, 5-20 fathoms (Kirchenpauer) : France, S.W.

(Fischer): Naples; Red Sea (Waters).

Range in Time. Italian Pliocene (Manzoni).

The marginal cells of the primitive layer, which can be

well seen in specimens spreading over stone, are com-

pletely decumbent, and of a regularly ovate form. In old

colonies, in which several layers are superimposed one

upon the other_, and the zooecia are crowded together, they

become erect or suberect, the body of the cell is hidden,

and only the apertures are visible. The primarv orifice
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is orbicular, and there is a well-marked sinus below ;
as

growth advances, however, it is more or less concealed by
the elevation of the peristome, which usually forms a thin

and shallow rim or border round the front. In the verv

curious and interesting variety {tuhulosa) ,
the peristome is

prolonged into a suberect tubular shaft, Avithin which the

orifice is deeply sunk. In this form the tubular extension

of the peristome rises above the ovicell, which is situated

behind it. In old specimens, in which the ooecia are

freely developed, the species takes on a different and

very picturesque appearance. In some cases the inclosed

area on the front of the ooecium is perforated with large

punctures ;
in others it is simply furrowed. This is a

trifling difference, the furrowed condition being probably

due to the confluence of the pores.

The cells are smooth and generally dull and opaque ;

but in some forms they are of a more delicate texture and

almost hyaline.

Though the list of localities is comparatively small, C.

Costazii is, I believe, a common species. It occurs abun-

dantly on the stems of various Hydroid zoophytes, over

which it spreads in minute colonies.

\TIie following genus should have been placed amongst
the Porinidfe, yage 226.]

Genus CELLEPORELLA, Gray.

Der. Dim. of Cellepora, a genus of Polyzoa.

Generic Character.—Zocecia suberect, the anterior

extremity tubular and free, with a terminal circular orifice.

No special pores. Zoarium {in the British species) in-

crusting.



414 PORINID^.

This genus includes one or two minute and inconspi-

cuous species, which have the Porinidan cell, but are

destitute of any striking character. They are deep-water

forms, and so far have only occurred in the North.

Celleporella lepralioides, Norman.

Woodcut, fig. 19.

Celleporella leppalioibes, Norman, Quart. Journ. Mier. Sc. (n. s.) viii.

222, pi. vii. fig?. 4, 5.

Zocecia irregularly disposed, subcylindrical, elongated,

semierect, upper portion free, surface rugose, large
scattered punctures upon the sides

;
orifice nearly cir-

cular, terminal, opening upwards ; peristome much
raised.

Colonies forming small lobed patches.

Fig. 19.

Celleporella lepralioides.

Habitat. On small pebbles from deep water.

Locality. Shetland, 90-110 fathoms (A. M. N.).

Geographical Distribution. Bergen (A. M. N.)

Greenland (North-German Polar Expedition).
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Celleporella fygmma, Norman.

Celleporella PYGMiEA, Normati, Shetland Polyzoa, Eep. Brit. Assoc. 1808,

308.

Zooecia very small, sliort-ovate, decumbent below, sub-

erect above, irregularly placed ; surface smooth; orifice

circular
; peristome mucli raised, tubular, unattached

all round. Ocecia rounded, depressed in front, imper-
forate.

Colonies forming small round patches, seldom more than

y\j-
inch in diameter.

Habitat. On stones from very deep water.

Locality. Shetland, 80-170 fathoms, not uncommon

(A. M. N.).

Geographical Distribution. Bergen (A. M. N.).

A minute and inconspicuous form, with few salient

characters. The lower portion of the cell is short and

subrotund
;
above it is produced into a rather tall cylin-

drical neck, which is suberect. The primary aperture is

almost perfectly circular. The cells are distinct and

somewhat ventricose below; and the surface is smooth and

pearly white. The tubular peristome rises in front of the

ovicell.

Fig. 20.

Colony of Gellepora.
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Crisia eburnea.

Suborder II.—CYCLOSTOMATA, Busk

Cyclortomata, I3nsk : Smitt : &c.

TuBULiPORiNA, Milne-Edwards : Johnston : &c.

AuLOPORiNA (part.), Elirenberg.

Myriopouina (part.), Ehrenberg.
Cerioporina (part.), Bronn.

Ckntrifuginea (part.), D'Orbigny.

Group i. Rabicellata, D'Orbigny.

Eadicellata, D'Orbigny (1850) : Smitt.

Articulata s. radicata, Buslv (1859), Crag Polyzoa.

ZoARiuM erect, articulated, attached by radical tubes.
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Family I.—Crisiidae.

Les Crisies, Milne-Edwards.

Crisiadj:, Johnston &c.

Crisib.e, D'Orbigny.

Crisiid^, Busk.

Crisie/e, Smitt.

Crisidea, Eeuss, Bryoz. d. deutsch. Sept.

ZoARiUM dendroid, calcareous, composed ofsegments united

by corneous joints. Zoiecia tubular, disposed in one

or two series.

In this family the polypide is small and of a simple

type. When it is expanded, only the crown of tentacles

protrudes beyond the opening of the cell
; when re-

tracted, the body is not doubled upon itself, but hangs

straight within the cavity. There is no gizzard ; the

structure of the alimentary canal is perfectly simple.

The number of the tentacles is eight ;
and they are clothed

with extremely minute cilia.

The colony originates in a small disk-like body, with a

calcareous covering, from which the primary cell is deve-

loped, jointed at the base. From the sides of the disk

radical fibres are given off, which spread in all directions,

attaching themselves to the base on which the colony is

planted ;
these fibres are also jointed at intervals, and

more or less branched. Besides these primitive rootlets

other organs of attachment exist, in the shape of long

fibrils, which originate at the base of the internodes, and,

tending downwards, become adherent by means of lateral

offshoots and serve as buttresses to the colony. On the

lower portion of the shoot these fibrils are often extremely

numerous, as many as four or five proceeding from a

single internode. They are divided into segments by
2e
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Fig. 22.

corneous joints (which are frequently jet-black) ^
and are

often of very considerable length. In the upper por-

tion of the shoots they are much more sparingly deve-

loped, and in this situation may perhaps act as tendrils.

The ocecia, amongst the Crisice and the Cyclostomata

generally, differ widely from those of the

Cheilostomata. They seem in the present

case to be cells enlarged and modified for

the simple discharge of reproductive func-

tions, and may be regarded as homologous

with the ordinary zooecium of the Cheilo-

stomata in its reproductive phase, minus

the polypide. Smitt has studied their con-

tents *, and traced the ovum through some

of its changes into the larva. He has found

no sign of spermatozoa in the ovarian

chamber.

The Crisice are widely distributed, occur-

ring in most parts of the world.

structure of

ocecium.

Genus CRISTA (part.), Lamouroux.

Der. From Crista, a daugliter of Oceanus, according to Hesiod.

Seiitulauia (part.), Linn. &c.

Oelltlauia (part.), Pallas &c.

Oellaria (part.), Ell. & Sol. : Lanik. : &c.

Crisia, Lamx. (part.) : Flem. : Blainv. : M.-Edwards : Johnston : D'Or-

bigny : Busk : Smitt : &c.

Falcaria (part.), Oken.

EucRATEA (part.), Fleming.

Generic Character.—Zocecia in a single series, or in

two alternate series.

* "Om Ilafsbryozoernas Utveckliag och Fettkroppar," (Efv. Kongl.
Vetensk.-Akad. Feirh. 18G5, no. 1, pi. iv. figs. 1-8.
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a. JVith the cells in a single series.

Crisia CORNUTA^ LiiiDaeus.

Plate LVI. figs. 1-4.

Goat's-IIokn Coralline, Ellis, Corall. 42, n. 10. pi. xxi.
figs,

c C.

Sertularia CORNUTA, Linn. Syst. 1316 : Eqjer, Pflanz. Sert. xix.
figs. 1-0.

Cellularia falcata, Pallas, Elencli. 7fi.

Cellularia CORNUTA, Bruffuicre, Encyel. Method. Vers, i. 442 & 453.

Cellaria CORNUTA, Ell.
tf'

Sol. 25 : Lamk. An. s. Vert. 2nd ed. ii. 187
EucRATEA CORNUTA, Lamx. Pol. cor. flex. 149 : Flcm. B. A. 541.

EucRATEA appendiculata, Lamx. Expos. Meth. 8, pi. Isv. fig. 11.

Falcaria CORNUTA, OJceii, Lehrb. Naturg. Zool. Abth. 2, 91 : Gray, B.M.
Bad. 137.

Unicellaria CORNUTA, Blainv. Actinol. 461, pi. Ixxvii. figs. 2, 2 «.

Crisia cornuta, Johnst. B. Z. ed. 1, 260, pi. xxx. figs. 1,2: Hassall: Couch:
Smift : &c.

Crisidia CORNUTA, Miliic-Edwards, Recherches &c., Mem. sur les Crisies, &c.

11, pi. Tiii. figs. 2, 2 a, 2b: Johnst. B. Z. ed. 2, 287, wood-

cut, fig. 63, pi. L. figs. 1, 2: IfOrhigny, Pal. Frau9. terr.

cret. v. 603 : Biish, B.M. Cat. pt. iii. 3, pi. i. figs. 5-10 : &c.

Crisia setacea. Couch, Zoologist, ii. 1096: Johnst. {Crisidia), loc. cit. 288.

Var. a (geniculata).
Crisia geniculata, Milne-Edwards, loc. cit. 5, pi. vi. fig. 1 (Ann. d. Sc. N.

ser. 2, Zool. ix. 197) : Johnst. B. Z. ed. 2, 286 : Gosse, Dev.

Coast, 435 : Sars, Nyt Mag. f. Naturv. Bd. vii. 379.

Crisia cornuta a, sine cornibus, Smitt, CEfv. K. Vet.-Ak. Forh. 1865, no. 2,

115 & 126, pi. xvi. figs. 2, 3.

FiLicrisia geniculata, D' Orb. Pal. Fran9. loc. cit. 604.

Crisidia cornuta, var.
/3, geniculata, Busk, B.M. Cat. pt. iii. 3, pi. i. figs.

1-4.

Zoarium forming very slender confervoid tuftSj dicho-

tomously branched. Zooecia in a single line^ curved

inwards towards the upper extremity, attenuated down-

wards, free for a great portion of their length, slightly

punctate, with a long jointed spine or bristle, springing
from the side at a greater or less distance from the top ;

orifice circular. Ocecia axillary, ovaL thickly speckled,
with a tubular orifice at the top.

Height from
5^

to ^ inch.

Var. a {geniculata) . Without spines.

I HAVis followed Busk and Smitt in ranking the Crisia

2e 2
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geniculata of Milne-Edwards as a variety of the present

species ;
indeed I have met with what seems to be a form

or condition of C. cornuta which agrees with it in most

respects. But if the two are identical^ the distinguished

French zoologist must have overlooked the jointed cha-

racter of the zoarium^ which is neither mentioned in his

description nor shown in his figure. The regularity with

which the zooecia in C. geniculata are bent alternately in

opposite directions^ so as to give the stems a zigzagged

appearance^ has no parallel in the usual form of C. cornuta ;

but a similar arrangement occurs in the variety setacea of

Couch. In the ordinary condition the cells are in a single

line and all turned one way.

Habitat. On Algse^ zoophytes^ surface of rocks, shells,

&c., from tide-marks to deep water.

Localities. Widely distributed. Cornwall (Couch) :

Scilly ;
Mount's Bay ;

South Devon ; Swanage ;
Ilfra-

combe ;
Llandudno ;

Isle of Man ; Filey ; Oban (T. II.) :

Durham, south coast, common (J. Hogg) : Wick and

Peterhead (C. W. P.) : Cullcrcoats (Alder) : Shetland,

tide-marks (A. M. N.), &c.

Var. With the cells inclined alternately to opposite sides.

Ilfracombe, on the underside of rocks (T. H.).

Geographical Distribution. Roscoff, on Algae and

various marine bodies at all depths (Joliet) : Mediterranean

(Pallas) : Bahusia (Lov^n) : Norway (Sars).

b. With the cells in two series.

Crisia eburnea, Linnaeus.

Plate LVI. figs. 5, B. Woodcut, fig. 21.

"Tufted Ivory Ooralline," Ellis, Corall. 39, no. 6, pi. xxi. fig. a A.

Sertulakia eburnea, Linn. cd. 12, 1.310 : Jameson, Mem. Wern. Soc. i. .50.5

(1809).
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" Sertolario d'avorio," Cavolini, Mem. d. Pol. mar. 240, pi. ix. figs. 5, 6.

Cellularia eburnea, Pallas, Elench. 75.

Cellaria eburnea, Ellis
cf-

Sol. Zooph. 24 : La7nk. An. s. Vert. ed. 2, ii.

184.

Crisia eburnea, Lamx. Pol. corall. flex. 138 : Flem. B. A. 540 : Johnst.

Br. Zooph. ed. 2, 283, wooodcut, fig. 62, pi. 1. figs. 3, 4 :

Eeid, Anil. N. H. xvi. (1845), 385 : Van Ben. Eecberches,

Mdm. Briix. xviii. 28, pi. iii. figs. 12-16 : Milne-Edwards,

Ann. Sc. Nat. ii. Zool. 198, pi. vi. figs. 2,2 a (=var. aculeata):

Smitt, CEfv. K. Vet.-Ak. Forh. 1864, 117 & 132, pi. xvi.

figs. 7-19 ;
var. cornuta {—C. aculeata, Hass.), loc. cit. 117 &

133 : &e. &c.

Ckisia aculeata, Hassall, Ann. N. H. vi. (1841), 170, pi. vii. figs. 3,4:

Johnst. B. Z. ed. 2, 285.

? Ckisia producta, Smitt, loc. cit. 116 & 131, pi. xvi. figs. 4, 5, 6.

Crisia Haueri, Eeuss {fide Manzoni), Foss. Polyp, d. Wiener Tertiarbeck.

54, pi. vii. figs. 22-24
;
Fauna deutsch. Oberoligocans, ii.

54, pi. XV. figs. 6-8.

Zoarium forming small bushy tufts^ of ivory whiteness^

much branched^ branches usually originating from the

lowest cell in the internode, occasionally higher up,
curled inwards. Zocecia alternate, minutely speckled,

more or less curved, almost entirely adnate, with a cir-

cular orifice very slightly bent forwards, frequently a

pointed projection on the outer side; 3-9 cells in an

internode; joints horn-coloured or (sometimes) black.

Ooscia pyriform, adnate, thickly punctate, irregularly

distributed, with a projecting tubular orifice in the

adult state.

Height from j to 1 inch.

Var. a {aculeata, Hassall). With a long, slender spine on

the outer side of the zooecia, near the top.

Var. /3 {producta, Smitt). Zocecia more or less straight,

elongated, the orifice directed upwards.

Habitat. On Algse and zoophytes (chiefly), stones, &c.,

from tide-marks to deep water (170 fathoms in Shetland).

Localities. Generally distributed on our coasts. Var. «

{aculeata). Kingstown Harbour; Brighton (Hassall):

Antrim, 47 fathoms (Swanston) : Ayrshire (W. T.) : Shct-
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land (C. W. P.) : &c. Var. /3. Shetland (A. M. N.). The

position of this form (/3) is doubtful : Busk makes it a

variety of C. cormtta ; Norman refers it to eburnea
;
Smitt

places it between the two.

Geographical Distribution. RoscofF, on Sargasswn,

frequent (Joliet) : France, S.W. (Fischer) : Belgium

(Van Ben.) : the Little Belt, 16 fathoms
; Hougesund

(Kirchenpauer) : Bahusia; Norway; Spitzbergen (Smitt) :

Greenland (Liitken) : Nova Zembla, west, lat. 72° 30',

long. 52° 45', in 5-20 fathoms; Moller Bay, 15-20

fathoms
; Besimannaja Bay, 4r-Q fathoms, &c. ;

Kara sea

(Stuxberg & Theel) : N. shore, St. Lawrence, 96 fathoms

(Whiteaves) : Hamilton's Inlet, Labrador, 15 fathoms

(Wallich) : St. George's banks, lat. 41° 44' N., long. 64°

36' W., in 60 fathoms (Smith & Harger) : California

(W. T.) ; Mediterranean (Pallas) : Adriatic (Heller) :

Madeira (Busk) : Teneriflfe (D'Orbigny) : New Zealand

(Hutton) : Australia (T. H.) : Fiji Islands (Kirchen-

pauer). Var. u. Roscoff (Joliet). Var. /3. Bohuslan,

5-10 fathoms, on Algse (Smitt) : Nova Zembla, 5-10

fathoms, on Algae (Stuxberg & Theel).

Range in Time. Postplioceue, Montreal (Dawson) :

Palaeolithic, British (A. Bell) : Scotch Glacial deposits

(Gcikie) : Austro-Hungarian Miocene (Reuss).

Crisia denticulata, Lamarck.

Plate LVI. figs. 7-9.

Cellaria denticulata, Lamk. Ann. s. Vert. ed. 2, ii. 182.

CiusiA LUXATA, Flcm. B. A. 540 : Blainv. Actinol. 460 : Couch, Corn. Faun.

pt. iii. 99, pi. xviii. fig. 3.

Ckisia denticulata, Milnc-Edw. Ann. So. Nat. ser. 2, Zeol. ix. 201, pi. vii.

fig. 1 : Johnst. B. Z. ed. 2, 284, pi. 1. figs. 5, 6 : Busk, Crag
Pol. 93 ; B.M. Cat. pt. iii. 4, pi. ii. figs. 3, 4, pi. iii. figs.

1-6, pi. iv. figs.
1-4 : Smitt, loc. cit. 117 & 137: &e. &c.

? Crisia arctica, Sars, Geol. og Zool. lagttagelser (ISO.')), 31.

? Ckisia attenuata, Hdler, Bryoz. Adr. M. 41, pi. iv. figs. 1, 2.
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Zoarium forming large, dense masses, of a stout and erect

habit, much branched, punctate; branches straight,

broad, flattish, attenuated towards the base, originating
from the fourth or fifth cell above the joint, sometimes
from the second. Zooecia semialternate, closely aggre-

gated, elongate, nearly straight, almost entirely adnate
;

orifice elliptical, usually pointed on the outer side above,

slightly bent forward, the internodes variable in length,
but generally with numerous cells, sometimes as many
as 16 or 17; joints usually jet-black. Ocecia oval, sub-

pedicellate, thickly speckled, a tubular orifice at the

top.

Height about an inch.

Var. a. Zoarium more slender; the zooecia much longer,
so that the orifices are much more distant from each

other longitudinally, and appear less crowded; inter-

nodes usually of moderate length.

C. DENTICULATA is chicfly distinguished by its long,

straight, broad and flattened internodes, on which the

cells are closely packed together. In habit it is de-

cidedly stout and erect.

Habitat. In clefts and rock-pools near low-water mark,
and on Algse and zoophytes &c. from tide-marks to deep
water.

Localities. Very generally distributed.

Geographical Distribution, Roscolf, on rocks, and

especially on Cystoseira fibrosa (Joliet) : Adriatic

(Heller) : Madeira
; South Africa (Busk) : Norway, 30-

100 fathoms (Sars) : Bahusia; Spitzbergen (Smitt) : Kara
sea (Stuxberg & Theel) : Grand Manau, 10 fathoms

(Stimpson) .

Range in Time. Lower Suffolk Crag; Palaeolithic (A.

Bell) : Scotch Glacial deposits (Geikie) .
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Group ii. Incsustata, D'Orbigny.

Centrifugines empates a cellules non operculees (part.), D'Orb. Pal.

Frau^.

Inarticulata, Busk, B.M. Cat. pt. iii.

Inarticulate seu ADFiXiE, id. Crag Pol.

Incrustata, D'Orb. : Smitt.

ZoARiUM calcareous, continuous, not divided by corneous

joints, or furnished with radical tubes; erect and
attached by a contracted base, or recumbent and im-

mediately adnate, either wholly or in part.

Family II.—TuMliporidae.

TuBiPORAD.E, Fleming.

Tubuliporide, Johnston (part.) : M.-Bdwards (fcs Tubulipores) : Busk :

Smitt (part.) : &c.

SPARSID.E (part.), D'Orbigny.

ZoARiuM entirely adherent, or more or less free and erect,

multiform, often linear, or flabellate, or lobate, some-

times cylindrical. Zo(ecia tubular, disposed in con-

tiguous series, or in single lines. Ogecium an inflation

of the surface of the zoarium at certain points, or a

modified cell.

Genus STOMATOPORA, Bronn.

Der. From arSfia, the mouth, and Tropos.

Alecto, Lamx. (1821 *) : Blaiuville : Johnston: M.-Edward&: Busk: &c.
TuBULiPORA (part.), Lamk : Smitt.

Stomatopora, Bronn (1825) : D'Orbigny (for uniserial species).
AuLOPORA (part.), Goldfuss : Reuss.

PuoBosciNA (part.), Audouin : D'Orbigny : Smitt (subgenus).
DiASTOPORA (part.), Smitt.

Generic Character.—Zoarium repent, ivholly adnate,

*
Previously (1814) introduced by Leach for a genus of Echinoderms.

As the name Alcc^o is still employed in connexion with the Criuoidea and
is ordinarily associated with them, I am compelled to abandon it, which I

do with much regret.
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or free at the extremities, or giving off erect processes ;

simple or branched ; branches more or less ligulate.

ZoffiCiA in great part immersed, arranged in a single series

or in several, which take a linear direction or are very

slightly divergent.

The distinctiou between this genus and Tuhulipora is

somewhat shadowy. In classifying the Cyclostomata we

have to base our divisions mainly on habit or mode of

growth, on the plan according to which the zooecia are

aggregated together into colonies ;
the simplicity and

general similarity of the cell throughout the tribe leave

no other course open to us. We have to deal with very

uniform structural elements very variously combined
;
and

the modes of combination chiefly supply us with the bases

of our system. Under these circumstances, we may not

expect very strongly marked boundary lines. Stomato-

pora is distinguished by its linear, adpressed, dichoto-

mously branched zoarium, in which the cells are generally

immersed for a great portion of their length, and are not

divergent, except in a very slight degree, and then almost

exclusively towards the very extremity of the branches.

The most marked variation within the limits of the genus
is found in the forms which have the zoarium partially

free and erect. They constitute the subgenus Proboscina

of Smitt.

a. Zoarium entirely adherent.

Stomatopora GRANULATA, M.-Edwards.

Plate LVII. figs. 1, 2.

Alecto guanulata, M.-Edwards, Mem. 13, pi. xvi. figs. 3, 3«: Jokusf.

(part.), B. Z. ed. 2, 280 (pi. xlix. figs. 1, 2, are prubably
referable to S. Johnsfoni): Busk, B.M. Cat. iii. 24, pi. xxxii.

fig. 1, &c.
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Stomatopora granulata, D Orb. Pal. Fr. terr. cret. v. 836, pi. dcxxviii.

figs. 5-8 {Alecto ou the plate).

Stomatopora incrassata, id. ib. 837, pi. dcxxviii. figs. 9-11 {Alecto on the

plate).

? Alecto parasita, Heller, Bryoz. Adr. M. 49, pi. iii. fig. 10 : Mansoni,

Bry. d. Castrocaro, 41, pi. vii. fig. 69.

Zoarium dichotomously branched
;
branches linear^ some-

times anastomosing. Zovecia uniserial, minutely gra-

nular, the oral extremity more or less erect and free ;

orifice circular. Ooecia (?).

Habitat. On shells and stones, chiefly from deep water.

Localities. Cornwall (Couch) : Lee, near ILfracombe,

on Laminaria-roots (T. H.) : Hastings (Miss Jelly) :

Northumberland and Durham, rather rare (Alder) : Wick

and Peterhead (C. W. P.) : St. Andrews, not rare (Dr.

M'Intosh) : coast of Antrim, abundant (Hyndman) :

island of Coll, on Pinna (Landsb.) : Hebrides ; Shetland,

Outer Haaf, to 170 fathoms, &c. (A. M. N.) : &c.

Geographical Distribution. Roscoff (Joliet) : Bergen

(A.M. N.).

Range in Time. Gres vert inferieur, France (Milne-

Edwards) .

In this species the cells are always disposed in a single

series ; they are of about equal width throughout, or

sometimes very slightly enlarged above, and altogether

adnate, with the exception of the oral extremity, which

is in a greater or less degree bent upwards, and stands

erect and free. There is, however, much variability in

the latter character; and in old specimens, or such as have

been developed in exposed situations, the orifice is often

very slightly raised. The walls, in young and fresh colo-

nies, are decidedly vitreous, and the whole surface is

prettily frosted
;

with age the walls become thick and

opaque, and arc sometimes strongly ribbed transversely.
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The ramificatiou, which is often luxuriant^ and usually

straggling and irregular, is simply dichotomous in plan ;

occasionally the branches meet and unite, and form a

kind of network.

Johnston seems to have based his description of

S. granulata on specimens of Milne-Edwards's species,

and o£ the form which Heller has characterized as

Criserpia Johnstoni. His figure must be referred to the

latter.

Stomatopora major, Johnston.

Plate LVIII. and Plate LXI. fig. 1.

Alecto major, Johnston, B. Z. ed. 2, 281, pi. xlix. figs. 3, 4 : Busk, B.M.

Cat. iii. 24, pi. xrii. figs. 3 (very cliaracteristic) to 5, ?pl.

hi. fig. 3 : La7idsb. Pop. Hist. 279, pi. xvi. fig. 60.

? TuBULiPORA TRAHENS, Couch, Corn. Faun. iii. 105, pi. xix. fig. 5.

?TuBULiPORA REPENS, 8. V. Wood, Ann.N. H. xiii. 14: 2?msX' (Alecto), Crag
Pol. 112, pi. XX. fig. 8 (not fig. 5).

Zoarium usually much branched dichotomously, walls

minutely speckled or dense and smooth
; branches rather

straggling, stout, often radiating from a central point,

widening gradually towards the top. Zooecia disposed
in 2-4 series, immersed, the oral extremity more or less

erect and free, orifice circular; the free extremities

sometimes arranged in very regular transverse rows,

sometimes less regularly disposed. Ocecia developed at

the end of the branches or immediately below the ter-

minal bifurcation, somewhat elongate, broad above and

narrowed downward.

In the present form the branching is often luxuriant, and

the most beautiful radiating growths are developed in the

sheltered hollows of deserted shells (Plate LVIII. fig. 4) ;

but, as is universally the case in this tribe, much diversity
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in mere habit prevails. The branches are decidedly stout

and somewhat depressed or flattened, widening gradually,

and usually without any abruptness, towards the top. lu

a beautiful specimen, however, from Guernsey, Avhich

seems to be referable to this species, they terminate

above in a triple or double division, and the extremities

are rather more expanded than is usual (Plate LVIII.

fig. 2). The zooecia are in series ranging from two to

three or even four
;
in some cases they are disposed with

extreme regularity, and the orifices are placed side by
side and form a line across the cell (Plate LXI. fig. 1).

More commonly there is a certain amount of irregularity;

frequently the cells are arranged semialternately, though

still preserving their separate grouping. The arrange-

ment of the zooecia in more or less distinct series of 2-4

is one of the points that distinguish the present form

from S. dilatans.

In the Guernsey specimen, before referred to, ooecia

are developed immediately under the terminal tri- or

bifurcations ;
in other cases they are placed close to the

extremity of the branch. They consist of the usual infla-

tion of the surface o£ the zoarium, in which a number of

the tubes are involved.

In fresh specimens the surface is usually speckled ; but

states are of frequent occurrence in Avhich the zoarium is

dense and smooth.

Habitat. On old shells and stones, chiefly from deep

water.

Localities. Guernsey (A. M. N.) : Cornwall (Couch) :

Isle of Man (T. H.) : Northumberland, not common

(Alder) : island of Coll (Landsb.) : Sana Island (W. T.) :

coast of Antrim, common
;

off" the entrance to Belfast

Bay, 25-35 fathoms (Hyndman) : Shetland, common to

170 fathoms; Hebrides (A. M. N.) : &c.
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Geographical Distribution. Bergen (A. M. N.) :

Roscoff (Jolict).

Range in Time. Coralline and Red Crag, on shell (S.

V.Wood).

Stomatopora DILATANS, Jolinston.

Plate LVII. figs. 3, 3 a.

Alecto DILATANS, Johnsf. B. Z. ed. 2, 281, pi. xlix. figs. 5, 6 : Bzcsk, B.M.

Cat. iii. 24, pi. xxxii. fig. 2 ; Crag Pol. 112, pi. xx. figs. 6, 7 ;

Landsb. Pop. Hist. 280 : Normaii, Shetland Dredgiug-List,

Kep. Brit. Assoc, for 18fi7 (1868), 310.

? DiASTOPORA REPENS (part.), Smift, loc. cit. 395 and 416, pi. riii. figs. 1-4.

?Alecto REPENS, Mamoiii, Brj'oz. d. Castrocaro, pi. vi. fig. 72.

Zoarium entirely adherent, slightly ramified^ consisting of

a short stem, from which two or three long, widely di-

vergent, serpentine branches originate, which sometimes

bifurcate at the extremity ;
branches convex, rounded,

often constricted at intervals^ enlarging towards the

end, so as to assume a clavate form. Zocecia rather

slender, laid closely side by side in many series (7-8 in

the expanded portions), occupying the whole of the

front of the branch, commonly alternate, punctate,

vitreous, and of a delicate whiteness
;

orifice raised,

but usually projecting very slightly. Ocecia at the

extremity of the branches.

This species differs from the preceding in its mode of

branching, which is usually much simpler than that of

S. major, in the character of its branches, which are long

and serpentine, not depressed, and decidedly clavate at the

extremities, and in the arrangement of the cells^ which

are slender, horizontal^ not disposed in companies of two,

three, or four, but packed closely together and occupying

the whole front surface of the branchy slightly raised

towards the orifice, and of singularly delicate texture.

The branches are usually (so far as I have seen) few in
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number, rather widely divergent, and of considerable

length, and gradually dilate towards the top into a rounded

expansion.

The basal lamina, by which the zoarium adheres, fre-

quently forms an edging round it.

The largest specimen I have met with measured about

f inch across.

Habitat. On stones and shells &c., from deep water.

Localities. Off Sana Island (Hyndman) : coast of

Antrim, 22 fathoms (Swanston) : coast of Northumber-

land (W. King) : off the Mull of Galloway, 110-140

fathoms (E. Forbes) : Scotland, on Pinna (T. H.) : island

of Islay (Lady Emma Campbell) : Shetland, 80-140

fathoms (A. M. N.) .

Geographical Distribution. Roscoff (Joliet) : Scan-

dinavian coasts, from great depths, on Gorgonia, Oculina,

&c. (Smitt).

Range in Time. English Crag (Busk).

Stomatopora Johnstoni, Heller.

Plate LIX. fig. 1, and Plate LX. figs. 1, 1 a.

CnisERPiA Johnstoni, Heller, Bryoz. Ad. M. 50.

? Alecto granulata, Johnsi. B. Z. ed. 2, pi. xlix. fig. 2.

Zoarium branched dichotomously, frequently white and

vitreous, thickly speckled ; branches slender, slightly

expanded above. Zocecia almost universally in series

of 1-2. Ocecia at the extremities of the branches

or at a bifurcation, dilated and very ventricose, wedge-

shaped.

Var. a. [robusta) . Zoarium of somewhat stouter habit
;

branches broader, and rather more expanded at the

extremities.
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The main characteristic of this species is the very slender

habit, due to the disposition of the cells in series of

1-2 instead of 1-4, as in the preceding. In the

lower portions of the branches they are often ranged in

single line, the orifice rising alternately on opposite

sides ; above they form pairs, which are generally semi-

alternate, or single cells and pairs follow in regular suc-

cession. I have only met with the ooecia in a single case;

they form somewhat wedge-shaped and very ventricose

enlargements at the extremities of the branches, and

also at the bifurcation immediately below the terminal

branchlets. A large number of tubes (as many as fifteen

in one instance) are involved in them, and open out on the

surface.

It is extremely difficult in this tribe to find valid spe-

cific distinctions
;
but the present form seems to have a

fair amount of individuality, and can hardly be ranged

under any of our other British Stomatoporce. It is pro-

bably identical with the Criserpia Johnstoni of Heller; and

though, in the absence of a good figure, the determination

cannot be made with absolute certainty, I have thought it

better to adopt his name *.

Habitat. On shells and stones.

Localities. Guernsey (T. H.) : coast of Antrim

(Hyndman) .

Geographical Distribution. On Anomia, Adriatic

(Heller) .

* Heller's diagnosis is as follows:—"Stock kriechend, verastelt, die

rohrcnformigen Zellen zu zweien neben einaiider liegcud, alternireud
; Wan-

dungeu kornig."
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Stomatopora expansa.

Plate LXII. fig. 1.

?Proboscina ramosa, B Orhigny (=Idmonea cenomana, id-^. Pal. Fran9.
terr. cret. v. 851, pi. dcxxxiii. figs. 1-3.

Zoarium adherent^ sparingly branched dicliotomously,
walls minutely punctulate and transversely rugose ;

branches moderately convex, generally shorty narrow at

the base, and rapidly widening out towards the extremity,

broadly clavate in figure. Zooecia somewhat irregularly

distributed, not crowded together, erect, and free for a

large portion of their length, increasing in number from

one or two at the origin to seven or eight at the top
of the branches. Owcium an irregularly shaped infla-

tion of the zoarium on the enlarged portion of the

branches.

I DO not venture to identify S. exjjcmsa with D'Orbigny^s

Proboscina ramosa, though it bears a strong general

resemblance to it. The form which Smitt has referred

to Wood's Tubulipora iialmata agrees with it in the cha-

racter of the ramification, but differs from it in having

an extended continuous crust, from the edge of which

the branches are given off.

The most striking character of this species is the form

of the branches—which are short, and terminate above in

rather broad clavate expansions. The orifices of the cells

are occasionally obscurely rowed ; but generally they are

alternate or semialternate
;
there is little fixed order in

the arrangement. The walls of the zoarium are of a.

dead wliite colour, and thickly covered with very minute

puncta.

Habitat. On dead shells.

Locality. Isle of Man (T. H.).
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Stomatopora incurvata, Hincks.

Plate LXIV. figs. 6-8.

TuBULiPOEA iNCURVATA, Hlncfcs, Eep. Belfast Dredg. Com., in Rep. Bi-it.

Assoc. 1858.

Alecto incurvata, id. Proc. Dublin Univ. Zool. & Bot. Assoc, ii. pt. 1

(1860), 77 ; Quart. Journ. Micr. So. -viii. (1860), 279, pi.

XXX. fig. 6.

Zoariuni adherent^ linear, unbranched, curved, attenuated

towards the point of origin, and of equal width above.

Zo(£cia biserial (except towards the base of the zoarium,
where they form a single row), alternate, separated by
a median line, the walls usually much thickened, the

oral extremity bent abruptly towards the side, the ori-

fices opening out laterally ; surface obscurely punc-
tate.

Length of fine specimens rather more than a | inch.

This species is at once recognized by its simple linear

zoarium, which is always more or less curved, and is fre-

quently very decidedly curled towards the base. The

cells are normally biserial; but specimens not uncom-

monly occur in which only a single series is developed,

and in all cases the basal portion of the zoarium is uni-

serial. They are disposed with much regularity, bending

alternately and abruptly to opposite sides of the zoarium
;

the orifice, which is small, opens out laterally and is not

at all visible when the specimen is viewed in front. The

bent anterior portion of the cell is not free, but is adnate

to the zoarium ;
it is often massive and somewhat qua-

drate in form.

As in others of the tribe, the zoarium originates in a

small suborbicular disk or button, from which the first

zooecium is developed.

2f
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Habitat. On small stones from deep water.

Localities. Coast of Antrim, abundant (Hyndman) :

Guernsey (A. M. N.) : Hebrides; off Caithness_, deep

water (C.W. P.).

Stomatopoba diastoporides, Norman.

Plate LXIII. figs. 3, 4.

Alecto DiASToroRiDEs, Nomimi, Shetland Rep. in Rep. Brit. Assoc, for

1867 (18G8), 310.

Zoarium lobulate, the branches diverging from a common

centre, and rapidly widening into fan-slia]3ed expan-

sions, flat and closely appressed, punctate. Zomcia im-

mersed, rather stout and elongate, irregularly scattered,

crowded on the terminal enlargements, the tubes marked

out by transparent lines ; oral extremity usually very

slightly raised. Ocecia (?).

This is the largest of the British Stomatoporce, and has

very much the look of a Diastopora. The zoarium is

lobed
;
and in characteristic specimens branches diverge in

all directions from a short and slender stem, and widen

out above into broad flabellate extremities. These fan-

shaped lobes usually form a very striking feature of the

species. The transparent lines marking the boundaries

of the cells are very distinctly traceable on the flat and

depressed surface of the zoarium. The zooecial tubes are

very large as compared with those of the following

species.

Habitat. On shell and stone from deep water.

Localities. Shetland, 70-110 fathoms (A. M. N.) :

Wick (C. W. P.) : ofi" the Maiden Lighthouses, co. Antrim,

62-72 fathoms (Swanston).
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Geographical Distribution. Gulf of St. Lawrence

(Dawson) : off Hare Island^ Waigat Strait_, entrance of

Baffin's Bay, 1 75 fathoms {' Valorous
'

dredgings) .

Stomatopora COMPACTA, Norman.

Plate LXIII. figs. 1, 2.

Alecto COMPACTA, Norman, Hebridean Polyz., Rep. Brit. Assoc, for 1866

(1867), 204.

Zoarium narrow at the base, rapidly widening above

and ramifying irregularly, remarkably flattish and

closely appressed, minutely punctate; branches wide

and short, their extremities rounded. Zocecia very small

and slender, irregularly scattered and separated from

each other, shortly tubular, the oral extremities scarcely

raised above the surface, all inclining towards the top

of the branches, but slightly bent towards the side.

Ocecia (?).

In this species the primary stem often divides into two or

three short and wide branches, which again divide and

terminate in rounded segments. The zoarium is closely

adnate and depressed, and always white in colour; the

cells are small, and the whole habit delicate. This

species, like the last, bears some resemblance to a Diasto-

pora.

Habitat. On stone and shell from deep water.

Localities. Hebrides, the Minch ;
Shetland (A. M. N.) .

2f2
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h. Zoarium partially erect and free.

(Subgenus Proboscina, Sraitt.)

Stomatopora incrassata, Smitt.

Plate LIX. figs. 2, 3.

TuBULiPORA INCRASSATA (siibgen. Proboscwct), Smitt, loc. cit. 402 & 458, pi. v.

figs. 1-7 ; CEfv. K. Vet.-Ak. Forh. 1871, 1119, pl.xx.fig. 8.

Alecto EETiroRMis, Hhicks, Supplem. Devon & Cornw. Cat., Anii. N. H.
ser. 4, iv. 81 (August 1871).

PFiLisPARSA INCRASSATA, B' Orb. Pal. Fr. loc. cit. 817.

Zoarium wliite, minutely punctate, and often grooved

transversely ; mucli branched, the ramification com-

pact ; branches depressed, dichotomous, but not

widely divergent, often of great breadth, expanding de-

cidedly upwards, anastomosing freely, the reticulations

generally elongate and pointed at both extremities.

Zocecia usually disposed without much regularity, some-

times two or three abreast, the anterior extremity erect

and free. The zoarium frequently rises into short

cylindrical processes with a cellular ajaex.

Specimens of this fine and very characteristic species

measure about an inch across, and form somewhat circular

patches. In habit it is stout and compact ; the branches

lie rather close together, and meet and anastomose freely,

so that the zoarium is always more or less retiform. The

fenestrse are pretty uniform in figure ; they are generally

narrow-elongate, and produced into a point both above and

below. The branches expand very rapidly upwards, and as

they are placed near together, the projecting points above

come into contact, and unite so as to form the meshes

of the network. There is no regularity in the arrange-

ment of the zooecia, such as we meet with in S. major.

The zoarium is always Avhite. The tendency to form erect

shoots is much more marked in some specimens than

in others. At times the zoarium is studded over witli
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short cylindrical processes^ most of them truncate at the

top, which are situated just below the bifurcations. In

their most fully developed state they are only slightly

raised, and have a number of tubes projecting from the

surface. I have referred the Alecto retiformis, mihi, to

this species, though Smitt makes no mention of the ana-

stomosing habit, which is so characteristic of the British

form. D'Orbigny's Filisparsa incrassata may be the same

thing ;
but his briefdescription leaves much room for doubt.

Habitat. On shells from moderate depths to deep water.

Localities. Salcombe Bay, on a valve of Pecten max'i-

mus ; Cornwall, on Pinna, from deep water ; Scotland,

also on Pinna (T. H.) : Guernsey ;
Shetland (A. M. N.) .

Geographical Distribution. Bohuslan, in great

depths ; Spitzbergen (Smitt) : Nova Zembla
; Kara Sea

(Stuxberg & Theel) .

Stomatopora deflexa, Couch.

Plate LVII. fig.
4.

TuBULiPORA DEFLEXA, Couch, Corn. Faun. iii. 107, pi. xix. fig. 4.

PusTULiPORA DEFLEXA, JohnstoH, B. Z. ed. 2, 279, ? pi. xlviii. fig. 5 : Hinckg,

Devon Cat., Ann. N. H. ser. 3, ix. 306 (50 sep.) ; ? Heller,

Bryoz. Ad. M. 49 (Pusltdopora) : Sunk, B.M. Cat. iii. 22 :

Jolief, Bryoz. d. cotes de France, 94 (not E7italophora

deflexa, Smitt, Flor. Bryoz.).

Zoariwn in great part adherent, somewhat flattened, rather

sparingly branched, minutely punctate ; branches linear,

expanding very slightly upwai"ds, the extremities free,

erect, subclavate, with waved tubes projecting from all

parts. Zocecia slender, disposed in pairs along the

creeping portion of the zoarium, and semialtcrnate or

distributed alternately, the oral extremity free, bent

upwards, and projecting considerably. Ooecia (?).

The form here described, which is common on stones
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and shells from tlie coast of Cornwall^ seems to be the one

on which Mr. Couch fonnded his T. deflexa. But if so,

he has omitted all notice of the adnate and repent portions

of thezoarium. His description and figure agree so exactly

with the erect and somewhat clavate processes in which the

creeping branches of the present species terminate, that I

cannot but think that the latter may have escaped his

notice. This seems the more probable, as this form is

abundant on the coast where his researches were carried

on
; whilst, on the other hand, nothing more nearly re-

sembling his T. defleoca has occurred there, so far as I

know, to those who have followed him.

In the present species a number of slender creeping

branches radiate from a common stem ; and along these

the tubular cells are ranged without much regularity, the

series never exceeding two in number. Each of these

branches terminates in a free portion, somewhat clavate

above, at times expanding into an enlarged head, from

all sides of which long curved tubes project. Thezoarium

is white and thickly speckled.

Habitat. On shells and stones from deep water.

Localities. Polperro; Mevagissey Bay, and off the

Deadman, common (Couch) : Wick and Peterhead ; Shet-

land (C. W. P.).

Geographical Distribution. Roscoff (Joliet).

Stomatopoka fungia, Couch.

Plate LVII. figs. 5, 6.

TuBULiPORA FUNGiA, Couch, Coi'D. FauD. iii. 107, pi. xix. fig. 3 : Smitt (sub-

gen. Proboscina), loc. cit. 403 & 462, pi. x. figs. 2-5 : Busk,
B.M. Ccat. iii. 26, pi. xxxii. fig. 3.

TuBunroRA I'ENiciLLATA, Johnst. B. Z. eel. 2, 270, pi. xlviii. figs. 1, 2 (uol

.satisfactory) : LancM)., Alder, HincJcs, &c. (probably not

Tnhipora pcnlcUlata, Fabricius).
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Zoarium in great part repent and adnate^ irregularly

branched, giving off here and there erect fungiform

processes, consisting of a stem which dilates above into

a discoid capitulum, on the upper surface of which

a number of tubular cells are disposed; creeping
branches very stout, widening towards the extremities.

Zocecia slender, irregularly distributed on the branches,

sometimes in clusters of three, the anterior portion free

and usually projecting considerably ; on the capitulum

scattered, more thickly aggregated round the edge ;

orifice circular and plain.

Height of the erect fungiform processes rather less than

I inch.

In the descriptions of this form which we have from Couch

and Johnston the erect portions of the zoarium only are

noticed
;
but these are merely the extremities of a creeping

linear base, similar to that which we meet with in other

members of this genus. The erect stalks, which bear the

expanded head, have usually a few slender tubular cells

projecting from the surface, though this is not universally

the case ; they are lineated longitudinally, and also tra-

versed by transverse strise.

Tlie capitulum is a circular disk, usually somewhat con-

vex above, but sometimes depressed in the middle
;

it is

rather thick, and projects on all sides beyond the shaft

of the stem. There is in some cases a narrow edging or

rim round the head ; the walls are minutely punctate.

On its upper surface the tubes are generally ranged with-

out much order (they are sometimes obscurely rowed),

most thickly towards the edge, where they are placed

almost horizontally, directed outwards ; in the centre they

are usually few in number and suberect.

The creeping portion of the zoarium resembles an ordi-

nary Stomatopora : it is stout in habit, and has the cells
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very irregularly and often tliickly distributed over its

surface.

In certain stages of growth, before the development of

the discoid head, the erect stalks terminate above in a

number of long, curved, irregularly disposed tubes. Busk's

figure (B.M. Cat. iii, pi. xxxii. fig. 3) has the appearance of

being drawn from an immature specimen.

The Tubipora penicillata of Fabricius differs from the

present species in having the tubes towards the capitulum

aggregated into fascicles, and disposed on its surface in

radiating series. Smitt regards it as distinct, and has

figui'ed both forms from northern specimens. It must be

noted, however, that his figure of T. penicillata bears a

very close general resemblance to our West-of-England

species ; and as there is not unfrequently in T. fungia a

tendency more or less marked towards a radiate arrange-

ment of the zocBcia on the capitulum, it may perhaps be a

question how far the separation of the two is waiTanted.

In the absence of specimens of the penicillata form^ the

point cannot be determined.

Habitat. On shells and stones generally from deep

water.

Localities. From the Eddystone Lighthouse to the

Deadman Point (Couch) : on stone from 40 fathoms off

Polperro ; Torbay (T. H.) : Wick and Peterhead (C. W. P.) :

Banff (Busk) .

Geographical Distribution. Finmark, 50 fathoms

(Goes and Malmgren) : Greenland (Llitken) : Hamilton's

Inlet, Labrador
(Wallich, /rV/e Busk).
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c. Colony clustered.

StOMATOPOKA FASCICULATA.

Plate LIX. figs. 4, 5.

Zoarium adherent, composed of a number of clavate

expansions more or less elongated, unbranched, and

usually slightly curved, originating one from the side

of another, and forming a cluster. Zocp.cia immersed,

generally only the orifices showing on the surface, and

forming groups of 2 to 4 or 5, which are disposed along
the centre of the zoarium, the extremities very slightly
raised

;
at the end of each segment a subcircular cel-

lular space, somewhat elevated ; rarely the cells are

ranged transversely in series of 3 to 4.

Length of each clavate portion about ^ inch.

The description is founded on a single example ; but it is

finely developed and leaves no doubt as to the distinct-

ness of the form and its leading characters. It consists

of a group of four perfect subcolonies, and a fifth which

is only partially formed. Each of them is clavate in

figure, with a sinuated outline; but they vary in width

and length, one or two being of a shorter and broader

type than the rest. The zoarium in the more elongated
form is very convex, and the sides slope steeply upwards
from the base towards the centre, along which the zooecia

are ranged ;
in the broader form the surface is flatter and

more depressed. The mode in which these subcolonies

are united is peculiar ; each one is given off" from the side

of another, the point of origin being diff"erent in each case.

From the primary subcolony two originate, cue on each

side.

The segments are attenuated towards tlie point of
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origin, and widen gradually upward, terminating in a

rounded and sliglitly expanded extremity : tliey constitute

together a composite or clustered colony.

The zooecia show a decided tendency towards a fascicu-

late arrangement; in most cases only the orifices are

visible, and these are arranged in clusters of four or five

togetlier along the central line
; groups of two are some-

times interposed; and towards the base of the subcolony

there is only a single cell. In all cases the extremity is

occupied by a large cellular area, almost circular in form,

and somcAvhat raised. In one of the subcolonies the

zooecia are not collected in fascicles, but range in series of

three to four across the zoarium. They are short and

stout, and very slightly bent outwards at the top, and the

boundary lines are distinguishable. In this instance there

is a reversion to the arrangement which is usual in this

genus ;
and in all cases, at the base of the subcolony the

cells are disposed as in an ordinary Stomatopora.

The surface of the zoarium is dense and smooth, and of

a dark brown colour.

In the character of the gemmation and the clustered

condition of the colony, and in the disposition of the cells,

this species stands alone amongst its kindred.

Habitat. On shell, probably from deep water.

Locality. Coast of Antrim (Hyndman) .

Genus TUBULIPORA, Lamarck.

Der. From tuhulus, a little tube, and Tropos.

TLTBULiPORA(part.), Lamk. (1816): Johnston: Milne-Edwards: D'Orbigny :

Smitt: &c.

TiBULiroKA, Busk : kc.
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Ceriopoea (part.), Hageuow.
PiiALANGELiA (sp.), Gray.
Obelia (sp.), Lamouroux.

Reptotubigera, D'Orbigiiy.

Generic Character.—Zoarium adnate or decumbent

or suberect, forming a variously shaped expansion, either

entire, or lobate, or branched. Zocecia tubular, partially

free and ascending, arranged in divergent series.

A COLONY of Tubulipora originates in the small discoid

body which constitutes the primary stage of most of the

Cyclostomata, From this a single cell is developed, and

from this a second, usually bent in the opposite direction ;

these are followed by an increasing number of series,

which diverge more or less on each side. In some cases a

simple flabellate crust is thus formed
;
in others it divides

into lobes, which again subdivide. When the di\ision

and subdivision are carried to a great extent we have

beautifully radiated specimens, in which the lobulate

branches spread out circularly round the point of origin

(Plate LXI. fig. 4«).

In certain forms the primary flabellate expansion
remains unbranched, or is simply bilobate, and as it

increases bends backwards on each side, and ultimately

incloses the primary disk, which becomes the centre of a

somewhat circular colony. On this mode of growth the

genus Phalangella of Gray is founded.

The cells in Tubulipora are generally (but not univer-

sally) free for a very considerable portion of their length.

I can see no sufficient ground for placing Tubulipora

and Diastopora in separate families
;
the two genera are

nearly related and have many common characters.
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TUBULIPORA LOBULATAj HaSSall.

Plate LXI. figs. 4, 5.

TuBULipOEA LOBULATA, Hassttll, Anil. N. H. vii. 367, pi. x. figs. 1, 2: John-

ston, B. Z. ed. 2, 272: Hincks, Dev. Cat., Aim. N. H. ser. 'S,

ix. 307 (51 Sep.): Smitt, loc. cit. 400 and 454.

TuBULiPOEA SERPENS (part.), Busl\ B.M. Cat. iii. 25.

Zoarium closely adnate^ lobulate, punctate^ and of a dull

purplish colour; branches often disposed radiately

round a central pointy usually short and broad^ occa-

sionally of a narrower and more elongate type^ bifur-

cating slightly, and terminating in rounded lobes,

which are sometimes dilated. Zooecia short, very stout,

subcarinate in front, widening upwards ; the orifice

large and elliptical, and very slightly raised ;
seldom

connate, crowded, and irregularly disposed, usually

covering uniformly the whole surface of the branch ;

in the terminal expansions somewhat radiately arranged,

or in longitudinal series, with distinct furrows between

them ; occasionally an obscure mesial line on the lower

portion of the branch. The basal lamina expanded
round the edge of the zoarium.

This form has been treated by some writers as a variety

of Idmonea serpens ;
but it wants the distinguishing cha-

racters of the genus Idmonea*. The habit is eminently

characteristic. Well developed specimens usually assume a

radiate mode of growth
—a number of lobes, more or less

branched, with rounded and often enlarged extremities,

encircling a central point. In younger states the figure

is flabellate. Varieties occur in which the branching is

less regulai', and the lobes are elongate, narrow, and

* The description of the present species is founded on a large series of

ppecimens, dredged off the Isle of Man, where it is very abundant.
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stragglings but the radiate form is the prevailing one.

The cells differ widely from those of /. serpens. They are

short and stout, and project very slightly from the crust.

For the most part they are horizontal, and generally not

connate, and they never form the deep, curved, transverse

rows which are so characteristic of the last species. The

dividing lines are generally absent, and the cells range in

longitudinal series, covering uniformly the front of the

branch. Sometimes, however, they are traceable on the

front of the branches, but disappear altogether in the

expanded terminations. In all cases the cells preserve

theii' distinctive character. The orifice is large and ellip-

tical.

The branches are thick and usually broad, not much

subdivided, and of a dull purplish colour
; the texture is

much less delicate than that of /. serpens, and its bright,

vitreous surface is wanting. The zoarium has a decidedly

compact appearance, due to the shortness and horizontal

position of the cells. The branches flange outwards

towards the base, and are edged by an expansion of the

basal lamina.

It may be added that the difi'erences between the two

forms are very apparent in the early stages of development.

Habitat. On shells chiefly, from shallow to deep water.

Localities. Dublin Bay (Hassall) : Isle of Man, off"

Maughold Head, extremely abundant
; Torbay ; Scotland,

on Pinna (T. H.) : Hastings (Miss Jelly) : Shetland, on

stone, 30-70 fathoms (A. M. N.) .

Geographical Distribution. Scandinavian coasts

(Smitt) .



446 TUBULIPORID^.

TuBULiPORA FLABELLARis, Fabricius.

Plate LXIV. figs, 1-3.

TrBiPORA FLABELLARis, Fabricius, Faun. Greenland. (1780), 430.

TuBULiPOKA FLABELLARIS, Smitt, ffifv. K. Vct.-Ak. Forli. 1S6G, 401 and 455,

pi. ix. figs. 6-8 : Maiizoni, Bryoz. foss. d. Miocene d'Austria

ed Unglieria, pt. iii. 14, pi. xii. fig. 50, pi. xiii. fig. 53.

TuBULiPORA VERRUCARiA, M.-Edwdrds, Ann. Sc. Nat. ser. 2, viii. 323, pi. xii.

fig. 1 (Recherches, &c., Mem. s. les Tubulipores, 3) : Heller

(?part.), Bryoz. Ad. M. 48.

TuBULiPORA PUALANGEA, Couch, Com. Faun. iii. 106, pi. xix. fig. 7 : Johnston,

B. Z. ed. 2, 273, pi. xlvi. figs. 1-4: ^mavL-, Crag Pol. Ill, pi.

xviii. fig. 6 : Hincks, Dev. Cat., Ann. N. H. ser. 3, ix. 308

(52 sep.) : Busk, B.M. Cat. iii. 25, pi. xxiii. &c.

PiiALANGELLA piiALANGEA, Gray, B.M. Rad. 139 and 149.

DiASTOPORA PLUMULA, Bcuss, Pol. Wicn. Tertiarbeck. 51, pi, vii. figs. 11-13

{fide Manzoni).

Zoarium wholly adnate, of a pale purplish colour^ suborbi-

cular or obscurely lobed, when young flabellate, Zooecia

long, slender, somewhat flexuous, suberect, crowded,

irregular, more or less connate, sometimes in simple
series radiating from the centre to the circumference,

sometimes (especially in the lobes) disposed in rows on

each side of a mesial line, and inclining outwards ; walls

thin, vitreous, and punctate.

I QUITE agree with Prof. Smitt that this is the species

described by Fabricius as Tubipora flabellaris^; and

undesirable as it undoubtedly is to interfere with the

established nomenclature, it seems only right that the

original application of the specific name should be restored.

* His words "
Tubipora corallio . , . tubulis connatis radiato" and "unde

in peripheriam ducuntur radii tubulis eminentibus siniplici ordine connatis

formati
"

could only apply to the present species. Busk thinks that Fabri-

cius had both forms in view, probably because he applies the term "fiabel-

Hformis
"
to the zoarium. But such it commonly is in this species ;

it is only

in its most perfect condition that it quite loses the fan-shaped figure.
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T. phalangea of Couch and Johnston must therefore rank

as a synonym of the older term.

There are considerable variations in the form of the

zoarium in T. flabeUaris. Generally the outline is more

or less lobate, though the lobes are never strongly marked;

but in some cases they disappear, and in the adult state

the figure is simply orbicular; the lobes are usually five

in number.

In fine, well developed specimens of this species the

tubes are very long and flexuous, much crowded, and

almost erect; they are sometimes disjunct for a conside-

rable portion of their length ; but more commonly they

are connate, and form series of varying size. The centre

of the zoarium is usually destitute of cells.

In an early stage T. flabeUaris exhibits a simple bilobed

form. In this condition the zoarium is stalked and

divided into two rounded lobes, which are bent backwards

from the point of division, so as to embrace the stalk,

below which they finally coalesce. As growth proceeds

other lobes are developed until the normal figure is com-

pleted. The stalk, with its attached disk, occupies in

the adult the centre of the colony, surrounded and almost

entirely concealed by the lobes .

To this species should probably be referred a remarkable

Tubulipora which I have met with in old bivalve shells

from Salcombe Bay. It forms large, somewhat circular,

lobate masses, about an inch in diameter. The central

portion is round, with sometimes as many as ten lobes,

which are broad at the base, then gradually narrow for

some way, and at the extremity expand into a clavate head.

The heads vary in size, and occasionally coalesce; and

in some cases the lobes are united throughout the greater

part of their length, and we have a somewhat circular

crust, with a very irregular and jagged outline. On the
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central disk and the basal portion of the lobes the cells

are arranged as in the normal T. flabellaris ;
on the en-

larged heads they are disposed somewhat radiately. This

curious variety, deprived of its terminal expansions, bears

a striking resemblance to a Sun-Star (Solaster). In form

and general appearance it is quite unlike the ordinary

T. flabellaris ; yet such is the tendency to irregularities

of growth and habit in this section of the Cyclostomata
tliat I do not venture to regard it as more than a very

singular illustration of this characteristic.

Habitat. On shells (especially inside old bivalves),

Algse, &c., in moderate depths.

Localities. Cornwall, 10-20 fathoms, common

(Couch) : South Devon (Salcombe Bay, in old scallop-

shells, &c.), abundant (T. H.) : off Whitehead, co. An-

trim, 20 fathoms (Swanston) : Shetland (C. W. P.).

Geographical Distribution. Bahusia (Loven) : Ber-

gen (A. M. N.) : Spitzbergen (Swed. Exped.) : Greenland

(Fabricius, and North-Germ. Pol. Exped.) : ? South La-

brador (Packard) : Adriatic (Heller) .

Range in Time. Coralline Crag (S. Wood) : Austro-

Hungarian Miocene (Manzoni) : Scotch Glacial deposits

(Geikie).

TuBULiPORA FIMBRIA, Lamarck.

Plate LX. figs. 3, 3a.

TuBiPORA SERPENS, Fahr. Faun. Groenl. 429 : D' Orb. loc. cit. 847.

TuBULiroRA FIMBRIA, Laiiik. All. s. Vert. ed. 2, ii. 233 : M.-Edw. loc. cit.

330, pi. xiv. fig. 2 : Smitt, loc. cit. 401 and 452, pi. ix. fig. 5.

TuBULipoRA FLABELLARIS, Johusfon, B. Z. ed. 2, 274, pi. xlvi. figs. 5, 6:

Landsh. Pop. Hist. 274, pi. xv. fig. 50: BusJc, Crag Pol.

Ill, pi. xviii. fig. 3, pi. XX. fig. 9 ; B.M. Cat. iii. 25, pk. xxiv.,

XXV. : Alder, North. Cat. loe. cit. 45 (sep.) : Hincks, Ann.
N. H. ser. 4, xix. 109.

?Proboscina LATiroLiA, If Orb. Pal. Fr. terr. cret. r. 847-
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Zoarium adnate, depressed, fan-shaped, sometimes with a

lohate margin, minntely punctate, and often transversely

rugose. Zocecia laid horizontally, semialternate, some-

what radiately (but not very regularly) disposed, of

comparatively large bore, generally free for only a

short distance towards the extremity, the free portion
not standing erect, but taking the horizontal direction.

In habit, as well as in the minute characters, this species

differs very strikingly from the preceding, and it is diffi-

cult to understand the doubt which has been entertained

as to their distinctness. T. fimbria
* is distinguished by its

flat, fan-shaped zoarium (this form is characteristic of the

adult), which is usually opaque, of a dull white colour,

and strongly wrinkled transversely. The cells are not

arranged in series, or at all connected together f ; they

are disposed somewhat irregularly, are slightly alternate,

and spread out radiately over the flabellate expansion.

They diflfer most markedly from those of T. flabellaris in

being horizontal, and destitute of the very tall, suberect

extremities which characterize the former. They are

stout and transversely wrinkled, and have a plain orifice.

The margin of the zoarium is frequently somewhat lobed ;

but the fan-shaped or plume-like figure is very constant.

T. fimbria seems to be a specially northern form.

Habitat. On Algse chiefly, shells, &c., in moderate

depths and deep water.

Localities. Wick and Peterhead (C. W. P.) : North-

umberland, on Fusus Norvegicus, deep water, rare

(Alder) : Shetland (Peach, fide Alder) : co. Down (W. T.).

* There seems to be room for doubt as to the identification of the present

form with T. fimbria, although Milne-Edwards's figure of the latter, wloich

was taken from a specimen labelled by Lamarck himself, certainly bears more

resemblance to it. Under the circumstances, however, it is better to accept

the decision, which is recommended by the authox-ity of Professor Smitt, than

to run the risk of needlessly introducing a new name.

t
•'

Pagina . . . superiore tubulis solitariis obsita."—Fabricius.

2 a
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Geographical Distribution. Greenland (Fabricius) :

Davis Straits, 100 fathoms; Hamilton's Inlet, Labrador

(Wallich) : Gulf of St. Lawrence (Dawson) : Bahusia

(Loveu) : Spitzbergen (Swed. Exped.) : west of Nova

Zembla, lat. 72° 30', long. 52° 45', 5-20 fathoms (Stux-

berg and Theel) .

Range in Time. English Crag (S. Wood) : Canadian

Postpliocene (Dawson) .

Genus IDMONEA, Lamouroux.

Der. From Idmon, one of the Argonauts.

Idmonea, Lamx. Expos. Meth. : Blaiuville: Milne-Edwards: Johnston:

Eeuss: D'Orbigny (part.) : Busk: &c.

Eetepora (part.), Goldfuss : Lamk.
DiASTorORA (part.), Micheiiu.

TuBULiroRA (part.), Lamk.
Crisina (part.), D'Orbigny: Smitt.

TuBULiPORA, subgenus Idmonea, Smitt.

Generic Character.—Zoarium erect and 7'amose, or

{rareli/) adnate ; branches usually triangular. Zocecia

tubular, disposed on the front of the branches, ranging in

parallel transverse or oblique roivs on each side of a mesial

line.

Idmonea is most closely allied to Tubulipora, and must

rank, I think, in the same family with it. Its erect habit,

and more or less triangular branches, built up of tubes, the

free extremities of which form transverse parallel rows,

disposed subalternately on each side of a central line, give

it a very characteristic facies ; but such a form as /. ser-

pens, which in its leading character is a true member of

the genus, is a connecting link between it and Tubulipora.
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In their adult state the Idmonea Fig. 23.

are attached by a somewhat expanded

base, the surface of which is lineated

or striated; but their earliest stage

is, I believe, identical with that of

TubuUpora. The two conditions may-
be readily observed in 7. serpens, which

may be found in its adnate and re-

pent form with the primitive disk
/^,„on.«, early stage.

and the slender Siomatopora-like

base, whilst in the suberect and radiate form, described

hereafter, it is attached by a slightly spreading crusta-

ceous base.

The present genus has almost a world-wide range, and
is represented by numerous species. Many charming
forms occur in the Cretaceous deposits.

Idmonea Atlantica, E. Forbes.

Plate LXV. figs. 1-4.

Idmonea Atlantica, Forbes, MSS. : Johnston, B. Z. ed. 2, 278, pi. xlviii.

fig. 3 : Grrai/, B.M. Eacl. 141 : Gosse, Mar. Zool. pt. 2, 8,

fig. 3 : Busk, Ann. N. H. ser. 2, xviii. 34, pi. i. fig. 6 a-c
;

Quart. Journ. Micr. So. vi. 128, pi. xviii. fig. 5 ; Eep. Brit.

Assoc. (1859), Trans. Sect. 146 (var. tenuis); B.M. Cat. iii.

11, pi. ix. : Sinitt (subgen.), loc. cit. 398 and 434, pi. iii. figs.

6, 7, pi. iv. figs. 4-13 ;
Flor. Bryoz. 6, pi. ii. figs. 7, 8 (slender

form) : Manzoni, Bryoz. d. Miocene dAustria, pt. iii. 4, pi. ii.

fig. 6.

Idmonea radians, V. Beneden, Bryoz. d. la Mer d. Nord, Bull. Briix. xyi.

pt. 2, 646, pi. i. figs. 4-6.

? Idmonea coronopus, Dcfmnce, Diet. Sc. Nat. xxii. .565 ; M.-Edwards, Eech.,
Mem. sur les Crisies &c. 23, pi. xii.

fig. 3.

? Idmonea angustata, IfOrhigny, Pal. Fr. terr. cret. v. 731.

Zoarium erect, white, punctulate, irregularly branched

dichotomously ;
branches much in the same plane,

2g 2
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rising from a short stem, triangular, narrow, of great

comparative thickness, tapering towards the extre-

mities, and hifid
;
dorsal surface lineated and minutely

punctate. Zooccia 1-4 or 5 in each series, the inner-

most the longest. Ocecium prominent, somewhat pyri-

form, an inflation of the front surface of the branch,

involving the neighbouring tubes.

Height about | inch.

Var. a {tenuis, Busk). Branches extremely narrow; habit

very slender.

The variations to which this elegant species is liable are

chiefly those of habit. A very slender variety {tenuis)

occurs
;
and Busk records one from Madeira which is of

greater size and more robust in its mode of growth than

the northern form. There are also difi'erences in the

number of cells in a row ;
but they never seem to exceed

four or five.

Habitat. On corals, GorgonicB, Sertularian zoophytes,

&C-, chiefly from deep water.

Localities. Zetland seas (E. Forbes) : Outer Haaf,

70-140 fathoms; Hebrides (A. M. N.).

Geographical Distribution. Naples, 40 fathoms, a

single specimen (Waters) ; Hammerfgest, 12-20 fathoms

(Sars) : Grotsund, 50 fathoms (Goes and Malmgren) : off

Norway, 200 fathoms (Baron Uggla) : off Frederickshaab,

100 fathoms (Wallich) : entrance of Baflin^s Bay ('Valo-

rous' dredgings) : Nova Zembla, Beluscha Bay, 30-70

fathoms; Kara Sea (Stuxberg and Theel). Var. tenuis.

North Atlantic (Busk) : Florida (Pourtales) : Madeira

(J.Y. J.).

Range in Time. Italian Miocene (Manzoni) : Canadian

Postpliocene (Dawson).
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Idmonea serpens, Liimeeus.

Plate LXI. figs. 2, 3, and Plate LX. fig. 2.

Small purple Eschara, Ellis, Cor. 74, uo. 6, pi. xxvii., c, B.

TuBiPORA SERPENS, Liivi. Sjst. Nat. ed. 12, 1271.

Mii.LEPORA liliacea, Pall. Blench. 248.

Millepora tubulosa, Ell. df- Sol. Zooph. 136.

TuBULiPORA TRANSVERSA, LamJc. An. s. V. ed. 2, ii. 242: Lamx. Expos. Meth.

1, pi. Ixiv. fig.
1 (after Bills) : Blainv. Actinol. 424 : Eischer,

Bryoz. du Sud-ouest de la France (1870), 10.

Idmonea transversa, M.-Edw. Ann. Sc. Nat. ser. 2, ix. 218, pi. ix. fig. 3 :

B'Orh. Pal. Fr. terr. cret. v. 731.

? Idmonea dilatata, id. loc. cit. 731.

Obelia tubulifera, Lamx. Exp. Meth. 81, pi. Ixxx. figs. 7, 8 (young state

of the present species) : (Reptotubigera) Z*' Orb. loc. cit. 752.

? Reptotubigera confluens, id. loc. cit.

TuBi'LiPORA poraminulata, Blaiiiv. Actinol. 425, pi. Ixii. figs. 3, 3 a.

TuBULiPORA SERPENS, Fkm. B. A. 529 : Couch, Corn. Faun. iii. 105, pi. xix.

fig. 6 : Johnst. B. Z. 2ud ed. 275, pi. xlvii. figs. 4-6 : Alder,

Northumb. Cat., Trans. Tyues. Nat. F. 0. 1857, 46 (sep.) :

Busk, B.M. Cat. iii. 25, pi. xxii. : &c., &c.

Id.monea serpens. Van Ben. Bull. Ac. Roy. Belg. xvi. no. 12, 647 (5 sep.),

pi. i. figs. 7-9 : Sinitt (svibgen.), loc. cit. 399, pi. iii. figs 1-5,

and pi. ix. figs. 1, 2.

Zoarium either wholly adnate or attached by the base, the

branches growing erect and free, composed of lobes

which are dichotomonsly divided, slightly expanded and

usually bifid at the extremities, of a purplish colour,

vitreous and punctate, the dorsal surface striated lon-

gitudinally. Zocecia disposed on the branches in promi-

nent, oblique, semialternate series, more or less curved

outwards above, usually connate, sometimes free to-

wards the extremities, the cells in each series increasing

in height from the outer side iuAvards.

Var. a (radiaia). Zoarium regularly radiate in form,

attached by a central disk, the branches disposed round

it, free and suberect, generally bifid at the extremities.

This species varies much in appearance according to its
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site. On shells it is commonly wholly adnate, and takes

on many diverse shapes ; but in the very beautiful variety

radiata it adheres by a central disk only^ around which

the lobes or branches rise with much regularity. When
attached to the stems of zoophytes it is almost entirely

free and erect^ and forms the prettiest coral-like growths.

In its young state it assumes when repent a simple clavate

figure^ the zoarium^ which is much attenuated towards the

point of origin, expanding gradually towards the apex,

and having the cells arranged in series on each side of the

central line. In this condition it is the Obelia tuhiilifera

of Lamouroux (Plate LX. fig. 2).

The delicate purplish colour and the bright vitreous

surface are characteristic points. The branches terminate

above in thick cellular extremities.

Habitat. On old shells, zoophytes (especially Hydrall-

mania falcata) ,
and Algse, from the littoral region to very

deep water.

Localities. Generally distributed. Var. a, on Cornish

Pinnce (T. H.).

Geographical Distribution. France, S.W. (Fischer) :

Roscoff, on Algae, common (Joliet) : Mediterranean

(Lamx., Heller) : Naples, 2 fathoms and 20-30 fathoms

(A. W. Waters) : Scandinavian coasts, Bahusia to Fin-

mark, fi'om the littoral region to very great depths (Smitt) .

Range IN Time. Scotch Glacial deposits (Geikie) : Plio-

cene, Castrocaro (Manzoni) : Sicilian Pliocene (Waters).
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Genus ENTALOPHOKA, Lamouroux.

Der. Named from the supposed resemblance of the zooecium to the shell

of Dentalium entale.

Entalopiiora, Lamx. (1821): D'Orbigiiy: Smitt, Flor. Bryoz.

PusTLLOPORA (part.), Blainville (183-i): M.-Edwards : Lamk. : Busk: &c.

PusTULiPOEA, Blainyille : Johnston : Gray.

Generic Character.—Zoarium erect and ramose, rising

from a more or less expanded base, composed of decumbent

tubes; branches cylindrical. Zocecia tubular, opening on

all sides of the branches.

Entalophora is nearly related to the section of the genus

Stomatopora in which the hranches have a tendency to grow-

upwards at certain points. In its young state it consists

of an adnate tubular crust.

A question arises as to the name for this genus, though

one might think a glance at the dates as given in the syno-

nymy should settle it. Busk seems to admit that in strict

propriety Lamouroux^s designation is entitled to prece-

dence
;
but he thinks that to restore it under the circum-

stances would savour of pedantry (Crag Polyzoa, p. 107).

I confess it seems to me that the fewer departures from

the established rule the better. The accidental prevalence

of a much later name does not appear to be a reason for

retaining it. On the contrary, it may be a salutary vindi-

cation of the authority of the law to reject it after such

usurpation. The best cure for the disorders of our no-

menclature seems to be a rigorous application of the

principles which are generally accepted for its government.

Lamouroux^s genus is characterized in a well-known work ;

and both diagnosis and figure are sufficient for identifica-

tion : its claim seems to be complete. I shall therefore

follow D^Orbigny and Smitt in reinstating his name.
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Entalophora clavata, Busk.

Plate LXV. figs. 5-8.

PusTULOi'ORA CLAVATA, Busk, Crag Pulyz. 107, pi. xvii. fig. 1 : Peach, Journ.

Eoy. Inst. Cornw. iv. (1871-73).
PusTULoroRA DEFLEXA (pavt.), HincJcs, Dev. Oat., Ann. N. H. ser. 3, ix. 806

(the specimen from Berry Head).

Zoarium witli a short stem, branched dichotomously, sur-

face minutely and thickly punctate, the puncta white,

sometimes a cluster of erect shoots rising from the

same base
;
branches stout, of much the same thickness

as the stem, except towards the extremities, where they
dilate considerably, and present a clavate figure, fre-

quently dividing into a doublet or triplet of branchlets.

Zooecia slender, usually projecting slightly below, above

with a much larger portion free and flexuous, irregularly

disposed ;
orifice circular and plain.

Height about | inch.

This form, which has only occurred on our south-western

shores and off the coast of Antrim, seems to be identical

with Busk^s Pustulopora clavata from the Crag. Its

most marked characteristics are the decidedly clavate

extremities of the branches, and the tendency to form

triplets of terminal branchlets. In Torbay specimens the

branches are thick, and of pretty uniform size up to the

terminal division, from which they expand into very stout

and short branchlets, usually three in number. In Mr.

Peach's specimen from Cornwall the clavate expansions

are not quite so massive, but are still a very conspicuous

character.

The apex of the branchlets is cellular ;
and the lumina

of the tubes on its surface sometimes number nearly forty.

In fine specimens as many as four or five erect and
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bi'ancliing stems rise from the same base, forming very

beautiful clusters.

The Mediterranean E. prohoscidea, M.-Edwards, is a

larger species, of more slender habit, and wanting the

clavate expansions, but very nearly akin to the present.

It has not occurred in our seas, the specimens which John-

ston referred to it being really Palmicellaria elegans of

Alder. (See page 378.)

Habitat. On shell, &e., shallow to deep water.

Localities. Wolf Rock, near Penzance (C. W. P.) :

under Berry Head, Torbay (T. H.) : coast of Antrim, off

the Maiden Lighthouses, 62-72 fathoms (Swanston).

Range in Time. Coralline Crag (S. Wood).

Genus DIASTOPORA (part.), Lamouroux.

Der. From 5taffr>/jua, an interval, and Tropos, a passage or opening.

Berenicea, Lamoui'oux : D"Orbigny (for one section of the genus).

DiAsTOPORA (part.), Lamx. : Smitt.

DiASTOPORA, Johnston : Busk : &c.

TuBULiPORA (sp.), Johnston : &c.

Patinella (sp.). Busk: Hincks.

Mesenteripoka, Blainville : Busk: &c'. (iov foliaceous bilaminate forms).

Discosparsa, D'Orbigny.

Generic Character.—Zoarium adnate and crustaceous,

or foliaceous, usually discoid or jlabellate, less commonly

irrecjidar in form. Zoobcia tubular, with an elliptical

or subcircular orifice, croivded, longitudinally arranged, in

great part immersed.

There seems to be no sufficient ground for detaching

this group from the present family. In its early state

Diastopora resembles Tubulipora ; and its peculiar habit
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of growth is only a slight variation on that which we have

in the section of the latter genus represented by T. flabel-

laris. It agrees with it in being destitute of cancelli
;

whilst in the comparatively depressed and immersed con-

dition of the zooecia it has a parallel in certain forms of

Stomatopora.

The genus Diastopora has^ however^ on the whole^ a

very distinct facies. The expanded crustaceous mode of

growth, the prevalent tendency to assume a discoid or

flabeilate form, the immersed and crowded condition of

the (usually) slender zoceeia, are characters which com-

bine to give it a very decided individuality.

The erect and foliaceous forms, which have been ranked

under Mesenteripora, Blainville, are included in the pre-

sent genus as here defined.

Diastopora patina, Lamarck.

Plate LXVI. figs. 1-6.

TuBui-ii'ORA PATINA, Laink. An. s. Vert. ed. 2, ii. 244 : Blainville, Actinol.

425 : Johnst. B. Z. ed. 2, 260, pi. xlvii. figs. 1-3 : Gosse,

Mar. Zool. ii. 8, fig. 1 : &c.

Patinella verrucaria, Gray, Br. Bad. 138.

Patinella patina. Busk, Bep. Brit. Assoc. 1859, Trans. Sect. 147 : Hincks,

Dev. Cat. loc. cit. 468.

Discosparsa marginata (prolilerous ioYm.),D'Oi-h. Pal. Fr. terr. cret. v. 822,

pi. dccivii. figs. 5-10.

Discosparsa patina. Heller, Bi-yoz. d. Adr. M. 46.

Diastopora patina, Smitf, loc. cit. 397 & 426, pi. viii. figs. 13-15 : Busk,
B.M. Cat. iii. 28, pi. xxix. figs. 1, 2, pi. xxx. fig. 1.

Zoarium discoid, circular, or (sometimes) elliptical, more
or less cup-shaped, or flat and entirely adherent, sur-

rounded by a rather broad extension of the basal lamina,

forming a thin white border, transversely lineated.

Zooecia stout, minutely punctate, crowded, in the central

portion of tlic colony immersed and closed, disposed in
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radiating lines, towards the margin usually erect, open,
sometimes connate, sometimes disjunct ; orifice in the

central cells subelliptical, plain, in the marginal cells

suborbicular, often produced at one side, or bifid
;
the

edge of the celliferous portion of the zoarium sometimes

gemmiparous.
Disk in ordinary specimens about ^ inch in diameter.

The zoarium in this species, which is liable to many
variations in shape, due to the nature of its site, is met

with in two very distinct conditions. In one of them it

is decidedly caliculate, the cup being of greater or less

depth, and is as a consequence only partially adherent. It

is attached by the centre of the basal lamina, which is

otherwise free, usually rising above the celliferous centre

of the colony, and forming a thin, semitransparent wall

around it. In this form the marginal belt of erect and

open zooecia is generally well developed ; but there

is no uniformity in this respect, and in many cases

almost all the cells in the colony are closed and entirely

immersed.

The rule, however, holds good universally that the open

cells, when present, occupy the marginal portions of the

zoarium.

The zooecia are thickly punctate, and the puncta are

present on the calcareous lid or operculum, which closes

the orifice in a large proportion of them. The edge of

the zoarium is somewhat thickened and cellular. In many
cases the cup is deep and funnel-shaped, expanded above,

and narrowing off to a fine point below (Plate LXVI.

fig. 6) ; but it is very commonly shallow and depressed, and

attached by a larger portion of the basal surface. This

condition makes an approach to the second of the forms

which the zoarium assumes in this species. In the latter

the lamina is entirely and closely adherent, forming a
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thin circular base^ on wliicli is placed the celliferous disk,

either flat above^ with the zooecia wholly immersed, or de-

pressed in the centre, and with a raised border o£ erect

cells occupying the margin. In this state D. patina bears

a much closer resemblance to its congeners than in its

caliculate form (Plate LXVI. fig. 5).

Occasionally this species assumes a proliferous habit,

and produces geramse freely. From Torbay and from

deep water off the Cornish coast, I have obtained very

beautiful specimens in this condition, bearing a number of

young on the margin of the cup. In one case as many as

five are present, occupying a large portion of the edge of

the disk. The buds are developed just within the basal

lamina on the cellular border.

In the finest proliferous specimens the cup is deep and

funnel-shaped and stands erect, being attached by a very

small portion of the base. It presents the same character

in the Discosparsa maryinata of D^Orbigny, which seems

to be merely a proliferous form of the present species.

In some cases a thin calcareous crust involves the free

and erect portion of the marginal cells, and forms a con-

tinuous inflation round the disk, which represents the

ooecium.

It is diflicult to determine what the precise function

may be of the Closed cells, which occur in such numbers

in every colony. Smitt has conjectured that they may be

connected with the production of spermatozoa, and notes

that in T. patina there is sometimes a small tubular open-

ing in the cap or operculum, analogous to the projecting

process in D. Sarniensis* . It may be objected to this

view that the closed cells are so numerous as to be out of

* Busk mentions "a minute central perfoi-ation
"
as occurring in the cal-

careous lid vvitli which the cells are I'uraished in Mesenteripora (' Crag

Polyzoa,' !>.
1 10).
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all proportion to the function assigned tlicm
;

but it

would be difficult to suggest a better interpretation^ and

it will do good service by giving direction to inquiry.

In an early stage of growth the zoarium bears much

general resemblance to a young Tubulipora, consisting of

a short stem, which originates in the usual circular disk,

and a semicircular or somewhat flabellate lobe or expan-

sion, covered with zooecia, and with a very broad laminar

edging (Plate LXVl. fig. 2) . Further development results

in the extension of the lamina and celliferous crust around

the primary germ, so as to form a circular discoid figure,

of which it becomes the centre.

Habitat. On shells, stones. Algae, coral, &c., from

almost all depths.

Localities. Very common. Cornwall, deep water

(Couch) : South Devon, abundant
; Torbay (proliferous

form) (T. H.) : Northumberland (Alder) : St. Andrews,

deep water, especially on Mytikis modiolus (Dr. Mcintosh) :

Hebrides (A. M. N.) : Shetland, to 170 fathoms, proli-

ferous form frequent (Barlee, Norman) : Strangford

Lough (W. T.) : &c.

Geographical Distribution. Roscoff (Joliet) : France,

S.W. (Fischer) : Adriatic (Heller): North and Arctic seas,

5-10 fms., on Algse, Flustra, &c., on shells and coral,

50-100 fms. (Smitt) : Bahusia (Loven) : South Nor-

way (Lilljeborg) : Finmark (Sars) : South Labrador

(Packard).
Fig. 24.

Oceciuin of D. Sarniensis.
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DiASTOPORA OBELIA^, Jollliston.

Plate LXVI. figs. 10, 10 a.

TuBULiPORA OBELTA, JoJmst. B. Z. ed. 1, 269, pi. xxxviii. figs. 7, 8.

DiASTOPORA OBELiA, id. B. Z. ecl. 2, 277, pi. xlvii. figs. 7, 8 : Smitt (1865) :

Bu&k: Hdler: &c.

DiASTOPORA iiYALiNA, «, oBEi.iA {Johist.), Smitt, loc. cit. (1866), 396 &

421, pi. viii. figs. 9-12.

Zoarium entirely adherent^ indefinite in its growth, and of

irregular outline, edged by the basal lamina. Zooecia

arranged alternately, moderately slender, minutely

punctate, surface flattened, usually with only a short

portion of the anterior extremity free and suberect,

separated by distinct, seraitransparent lines
; orifice sub-

circular : small tubules (secondary cells) interspersed

amongst the ordinary zooecia. Ooscia transversely ellip-

tical swellings involving several of the zocEcial tubes.

The surface of the zoarium distinctly lineated by the

boundaries of the cells, and the numerous tubules distri-

buted amongst the zooecia, are the features by which this

species may be at once distinguished from the following.

The cells are also less crowded than in D. Sarniensis.

The tubules are present in large numbers ; they are very

minute, and usually originate immediately behind the

ordinary zooecia, which they resemble closely in form.

Their use is unknown.

The ooecium is very similar to that of the following

species.

In some cases many of the cells are closed at the top ;

but they are never furnished with the tubular process

which occurs in D. Sarniensis.

* This may be the Berenicea hyalina of Fleming ;
but his description is

.•so little characteristic that the identification cannot be made with any cer-

tainty, and I therefore retain Johnston's well-established name.
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Habitat. On shell and stone, and occasionally Algae,

shallow to deep water.

Localities. Generally distributed on our coasts.

Geographical Distribution. Bahusia (Loven) : Havo-

sund and Bergen (Sars) : Spitzbergen, 6-20 fms., on La-

minaria (Swed. Exped.) : Nova Zerabla, Jugor-scharr, 10-

14 £ms. ; Matotschkin-scharr, 2-5 fms.
;
Kara Sea (Stux-

berg & Theel) : Greenland (Liitken) : off Bear Island

(Dutch Arctic Exped.) : Gulf of St. Lawrence (Dawson) :

Boscoff (Joliet) : Algiers (J. Y. J) : Adriatic (Heller) :

Naples, 6 fms. and deeper (A. W. Waters) .

Range in Time. Postpliocene, Canada (Dawson).

Diastopora Sarniensis, Norman.

Plate LXVI. figs. 7-9.

Diastopora Sarniensis, Norman, Ann. N. H. ser. 3, xiii. 89, pi. xi. figs. l-G :

Hincks, Suppl. Dev. Cat., Ann. N. H. ser. 4, viii. 81.

Diastopora iiyalina (part.), Smitt, loc. cit. 396.

Zoarium forming an irregular crust, usually with a lobed

and sinuated outline, milk-white, rather coarsely punc-

tate, and often transversely striated, with a marginal ex-

tension of the basal lamina, and destitute of secondary

cells or tubules. Zooecia stout, disposed pretty regularly

in lines radiating from the centre, generally free and

suberect for a considerable portion of their length ;
sur-

face not depressed or flattened, boundary lines incon-

spicuous, often almost obliterated ; orifice elliptical, oc-

casionally closed by an operculum, from the upper part

of which a small tube projects. Ooscia transversely

elongate, subelliptical inflations of the zoarium, of con-

siderable size.

Zoarium sometimes | inch in diameter.

The crust is thick in D. Sarniensis, the edge cellu-
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lar, and the basal lamina extends beyond it : it is com-

monly very distinctly rugose or striated transversely. The

points in which it differs most markedly from D. obelia

are the absence of the intercellular tubules^ the indis-

tinctness of the zocecial outlines_, the greater regularity in

tl^e disposition of the cells, and (generally) their more erect

habit, and the presence of the closed cells with the pro-

jecting orifice.

The precise significance of the zooecia (some of which

are generally to be met with in each colony), which are

operculate and furnished with the small tubular process at

the top, is unknown. They have been considered to be

subservient to reproduction, and to be equivalent to ovi-

cells ; but D. Sarniensis is furnished abundantly with

ooecia of the usual character—a fact which must throw

doubt on this interpretation (woodcut, fig. 24). Smitt^s

conjecture as to their function has already been referred

to (page 460) . Mr. Waters has described similar tubules

as occurring on his Reticulipora dorsalis {' Annals
'
for April

1879, p. 278).

Habitat. On shells, stones, &c., to deep water.

Localities. Off Guernsey and Jersey (A. M. N.) : off

Polperro, Cornwall, 40 fms. (T. H.) : Lantivet Bay,

Cornwall, on Isocardia cor (C. W. P.) : Hastings (Miss

Jelly) .

Geographical Distribution. ? Red Sea or Mediterra-

nean (R. S. Newall).

DiASTOPORA SUBORBICULARIS.

Plate LXVI. figs. 11, U o.

DiASTOPORA SIMPLEX, Busk, Crag Pol. 1 13, pi. XX. fig. 10 : Smift, loc. eit. 396

& 42.3, pi. viii. figs. 7, 8. (Not, Discosparsa {Diasfopora)

simplex of D'Orbigny.)
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DiASTOPOR.v OBELiA (part.), Johnst. B. Z. eel. 2, 270 (probably).
? DiASTOPORA FLABELLUM, Ecuss, Pol. Wien. Tei'tiiirb. 51, pi. vii. fig. 9*.

Zoarium thin^ closely aduate, usually forming a suborbi-

cular or elliptical crust. Zooscia quincuncially arranged,

very slender, thickly punctate, separated by distinct

lines, upper svirface flat, immersed, except at the extre-

mity, which is rather abruptly bent upwards, the free

portion usually short. Ocecia somewhat ovate, with a

tube projecting at the top, speckled, disposed rather

regularly at intervals round the zoarium, in successive

series.

Fine specimens are about ^ inch in diameter.

A LEADING characteristic of this species is the very defi-

nite and usually more or less orbicular shape of the zoarium.

The number and regular arrangement of the ooecia, which

are generally present, are also points that strike the eye

at once. Morphologically these are modified cells, and

form more or less ovate receptacles, with a tubular orifice.

The crust is very thin and closely and entirely adherent,

and without any extension of the lamina round it.

The zooecia are elongate, slender, dotted over with

white points, the surface flat, immersed almost throughout,

but usually with the extremity erect and free. This cha-

racter is always a very variable one. In the present species

the tendency seems to be towards a more complete immer-

sion of the cell than is usual
;
but in sheltered situations

the free portion is often of considerable length. The

boundary lines are conspicuous.

Busk describes the zoarium as either " orbicular or ir-

regular/^ but in all the specimens I have seen (and the

species is abundant on the South-Devon coast), the shape

* Manzoni considers that: this is probably identical with the present spe-

cies. Busk, however, regards the identification as too doubtful to justify the

adoption of Reuss's name.

2h
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is remarkably constant, and there is none of the indefi-

niteness in the mode of growth which we find in kindred

forms. Regularity seems to be the prevalent characteristic.

In the original account of this species in the '

Crag

Polyzoa/ the tubes are described as
'^ not flattened in

front/^ and this character is insisted upon as important.

In the third part of the British-Museum Catalogue, how-

ever, they are merely stated to be '^

deeply and entirely

immersed," and there is no reference to their convexity.

In the form here intended the flatness of the cell is a

marked character.

Mr. Waters has pointed out that the Dlscosparsa sim-

plex of D'Orbigny belongs to this genus, and that Busk^s

name cannot be retained. There is too much doubt as to

the identification with Reuss^s D. flahellum to allow of the

substitution of his name ; and the only course therefore

seems to be to give it a new one.

Habitat. On shells and stones from shallow to deep

water.

Localities. South Devon, abundant
;

Isle of Man

(T. H.) : Beaufort Dyke, 110-145 fms. (Capt. Beechey) :

Macgilligan, Ireland (W. T.,fide Busk).

Geographical Distribution. Naples, 2-6 fathoms

(Waters) : Bahusia; Finmark (Loven) : Kara Sea (Stux-

berg & Theel) : Greenland (Liitken) .

Range in Time. Coralline Crag, on shell (S, Wood).
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Family III.—Horneridae.

HoRNERiD.E, Smitt, Kritisk Fort. 1866.

CRtsiNiD.E (part.), D'Oi'bigny.

Les TunuLiroKiENs (part.), Milne-Edwards.

Tdmoneid.e (part.), Busk, Crag Pol., and B.M. Cat.

Idmonead.e (part.), id. Engl. Cyclopaedia.

ZocECiA opening on one side only of a ramose zoarium, never

adnate and repent.

Genus HORNERA, Lamouroux.

Der. Named aft«r M. Horner, astronomer to the expedition round the

world under Krusenstern.

MiLLEPORA (part.), Linn. : Pallas: Solander: &c.

HoRNERA, Lamx.(lS21): Milne-Edwards (part): D'Orbigny: Smitt: Busk:

&c.

Retepora (part.), Lamk. : Goldfuss.

SiritoDiCTYUM, Lonsdale.

Generic Character.—Zoarium ei^ect, ramose, some-

times reticulate. Zocecia tubular, opening on one side only

of the branches, disposed in longitudinal series, the cellife-

rous surface often traversed by wavy anastomosing ridges.

OcEciuM a distinct chamber {not a mere irregular inflation

of the surface of the zoarium), placed dorsally or in front.

The genus Hornera is connected with the Tubuliporidoe

through Idmonea, to which it bears in many points a very-

close resemblance. It embraces two very characteristic

groups : in one the zooecia are covered in front by a cal-

careous crust, which takes the form of wavy longitudinal

ridges, often anastomosing, whicli wind round and inclose

the orifices of the cells, and give a fibrous appearance to

the surface of the zoarium. Of this section, which may
.2h 2
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be said to include the more typical species, we have an.

example in H. lichenoides. In tlie other group, of which

H. violacea is a member, the superficial fibrous crust is

Avanting.

HORNERA LICHENOIDES, LiimffiUS.

Plate LXVII. figs. 1-5.

"
CoRALLUiiM,'' Pontoppidan, Norges Naturl. Hist. i. 258, nos. 7 and 8,

pi. xir. figs. D, E.

MiLLErORA LICHENOIDES, Liiin. Syst. ed. xii. 1283 : Strom, Act. Hafn. xii.

(1799), 309, pi. iii. figs. 1, 2.

HoRNERA FRONDicuLATA, Sars, Eeise Lof. Finra., Nj-t Mag. f. Nat. Vid. vi.

146 : Busk, Ann. N. H. ser. 2, xviii. 34, pi. i. fig. 7.

HoRNEHA BOREALis, Busk, Crag Polvz. 95 and 103 : Alder, Quart. Journ.

Micr. Sc. n. ser. iv. (1864), 108, pi. t, figs. 1-6.

HoRNERA LICHENOIDES, S'/uiti, loc. cit. 404 and 469, pi. \i. fig. 10, pi. vii. figs.

1-14 : Busk, B.M. Cat. iii. 17, pi. xviii. figs. 5, 6.

Zoarium white, rising from an expanded and furrowed

base, much and irregularly branched, spreading, often

somewhat flabelliform, the anterior surface fibro-reti-

culate, with scattered subtubular pores; branches

rising from a very short stem, divided and subdivided

dichotomously, so as to form somewhat fan-shaped

segments, rather stout, very slightly compressed, taper-

ing gradually towards the extremities, which are bifid.

Zocecia on the front of the branches, immersed or very

slightly prominent, the orifices quineuncially arranged,

circular, with an even rim—those on the sides produced,

expanded obliquely towards their extremities, the mar-

gin sometimes carried out into an acute point on one

side; dorsal surface traversed by undulating ridges,

with minute pores in the intermediate furrows. Ooecia

on the dorsal surface, ovate or suborbicular, sometimes

very gibbous, reticulate, or coarsely punctate, with a

tubular orifice on one side, from which a very slender

rib stretches across to the opposite side.

Height from i to | inch
;
breadth about the same. >
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The ooecium in this species varies somewliat in position,

but seems to be usually situated near the bifurcation of

the branches, either immediately below the division, or at

a short distance from it. It is sometimes extremely pro-

minent, almost subconical, the sides being carried abruj)tly

upwards to a central point ;
in other cases it is more de-

pressed. The raised line or rib takes its origin near the

free extremity of the tubular orifice, and passes from this

point across the ovicell.

There is some difference in the mode of growth, and

specimens occur which are comparatively tall (2 inches)

and exhibit a straggling habit
;
but so far as I have seen,

the compact and somewhat flabellate form is the more

usual.

Habitat. From moderate depths to deep water.

Localities. Shetland (Barlee) : ibid.. Outer Haaf, 80-

170 fathoms; Hebrides (A. M. N.).

Geographical Distribution. Waderoarne, Bahusia

(Loven) : Norway (Pontoppidan, Strom, Sars (in about

40 fathoms), &c.) : Nova Zembla (west), 20-30 fathoms;

Kara sea (Stuxberg and Theel) : Greenland (Liitken) :

St. George^s Banks, 150 fathoms (Smith and Harger) .

HORNERA VIOLACEA, SarS.

Plate LXVII. figs. 6-8, and Plate LXII. figs. 2, 3.

HoKNERA VIOLACEA, Sars, Geol. og Zool. lagtt. Eeise Trondbj. St. 1862, N.

Mag. f. Nat. Vid. xii. 282 (30 sep.) : S7?iiit (forma violacea),

loc. cit. 404 and 467, pi. \i. figs. 6-9: Norman
,
Shetland

Dredg. Eep., Report Brit. Assoc, for 1867 (1868), 310 : Busk,

B.M. Cat. iii. 18, pi. xviii. fig. 1.

PusTULOPORA Orcadensis, Busk, Quart. Jouru. Micr. Sc. viii. (1860), 214,

pi. xxxix. figs. 1, 2.

Zoarium irregularly branched; branches dichotomous.
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short and truncate. Zocecia crowded, distinct, generally
a good deal produced, surface punctate ;

dorsal surface

granular, the extremities of the branches with a rib-like

elevation down the centre. Ooecia elongate, placed in

the axils of the branches, partly on the front and

partly on the back of the zoarium (chiefly placed on the

back, but bent round the side of the branch towards

the front), smooth, closely punctate, with a slight longi-

tudinal costa
;

orifice bilabiate, situated near the top.

Colour, when fresh, white with a violet tinge.

Height from ^ to | inch.

//. rioLACEA differs from the preceding species in the

following points :
—The front surface is not fibro-reticulatc

as in the last, the cells are somewhat longer, much more

crowded, and more j)roduced; the dorsal surface is gra-

nular, and on this side the branches are ribbed centrally

towards the extremities ; the ooecium is narrow and elon-

gate, with a bilabiate orifice near the top, whereas that of

H. lichenoides is ovate or suborbicular, much elevated,

with a lateral and tubular aperture. The colour of the

zoarium is also distinctive. The ooecium in the specimen

from which the figure was taken (Plate LXII. fig. 3)

was invested for some distance above the base by a thick

calcareous crust, apparently continuous with the external

layer of the zoarium. This crust extended round the

sides of the ovicell, leaving the upper surface free.

I have not included amongst the synonyms the Hornera

violacea, forma proboscina, Smitt, as, judging from the

figure of the ooecium given in the Scandinavian Catalogue,

it must be specifically distinct. The ovicell in this form

is placed on the front of the branches, is round and flat-

tened, and covered with large pores arranged in radiating

rows.

Habitat. On corals &c., in deep water.
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Localities. Shetland, about 7miles E.S.E, from Balta,

in about 50 fathoms, rare (A. M. N.)- Mr. Peach found

it less uncommon in Shetland.

Geographical Distribution. ffisterraat, 70-80

fathoms ; Christiansund, &c., 70-100 fathoms
; Mauger,

on Oculina, 150-300 fathoms (Sars) : off Bergen (Hoegh).

Family IV.—Lichenoporidae.

DiscoPORADxE, Busk, Brit. Oyclopaid.

CAveid.e (part.), D'Orbigny.
TuBiGEiUD.E (part.), id.

LiciiENOPORiD^, Smitt.

DiscopoRELLiD-E, Busk, B.M. Cat.

ZoARiUM discoid, simple or comjwsite, adnate, or jmrtially

free and stipitate. Zocecia tubular, erect or suberect,

disposed in more or less distinct series, which radiate

frotn a free central area; the intermediate surface

cancellated or porous.

Genus LICHENOPORA, Defranee.

Der. From Xeix'iv, lichen, aud TTopos.

Madrefora (part.), Fabr. : Esper.

LiCHENuPORA, Defrance (1823) : Blainville : Michelin : Smitt (1878).

DiscoPORELLA, Gray, B.M. Kad. : Busk: Smitt (1866).

DiscorORA (part.), Flem. : Busk, Encyclop;i;d. Brit.

TuBULiPORA (part.), Johustou : auctt.

Melobesia, Audouin.

Eadiopora, D'Orbigny (lor species with coufluent disks).

Unicavea (sp.), id.

DiscocAVEA (sp.), id.

AcTiNOPORA, id. (for adnate species with multiserial rays).

DiSCOTUBIGERA, Id.

llETEROPORELIiA (sp.), Hincks.

Generic Character.—Zoarium discoid, raised, simple,
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or composed of many confluent disks, entirely adnate, or

partially free, and sometimes stipitate, developed on a thin

lamina, which usually forms a border round it. Zocecia

distinct or connate, in single radiating lines, or multiserial.

D'Orbigny has constructed a large number of genera,

Avliich are merely arbitrary groups based on very trivial

modifications of this well-marked type. Some of them

are included in the synonymy of the present genus ; and

others might have been added.

The section in which the zoarium is made up of many
confluent disks offers perhaps the most marked varia-

tion
; but in such a species as L. hisp'ida both the simple

and complex conditions of the zoarium are of about

equally common occurrence. The difference between the

species which have the cells in one series and those which

have them in two or more is of the very slightest moment;
and therefore I have not thought it necessary to relegate

L. regularis to the genus Actinopora, D'Orb. Still less

ground is there for separating the forms which arc wholly

adnate from those which have the border free and raised

and the zoarium somewhat cup-shaped.

The ooecium is represented in Lichenopora by an infla-

tion of the general surface of the disk, furnished with one

or more tubular and (usually) somewhat trumpet-shaped

orifices.

The genus is widely distributed both in space and time ;

in the Cretaceous beds it is represented by a large number

of very beautiful forms.
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1. Colony simple ; or composed of many confluent disks.

(Radiopora, D'Orbii/ny.^

LicHENopoRA HispiDA^ Pleming.

Plate LXVIII. figs. 1-8.

DiscoroKA iiisriDA, Flem. B. A. 530: i?/a»; y. Actiuol. 44G : Couch, Curii.

Faun.
Jit.

iii. 109, pi. xix. fig. 1.

TiiBULii'ORA iiispiDA, Joknsf. B. Z. eel. 2, 268, pi. xlvii. figs. 9-11 (bad).
DiscopoRELLA iiisriDA, Gray (subgen.), B.M. Rad. 138 : Busk, Crag Poljz.

115, pi. xviii. fig. 5; id. B.M. Oat. iii. 30, pi. xxx. fig. 3:

Smitt, loc. cit. 406 & 483, pi. xi. figs. 10-12 : Surs: Alder: &c.

DiscocAvEA (Liciienopora) aculeata, UOfhigny, loc. cit. 958, pi. dcclxxvi.

figs. 5-8.

? Heteroporella radiata, BitsJc, Crag Pol. 127, pi. xix. fig. 2.

Heteroporella nispiDA, Hincks, Dev. Cat. loc. cit. 469.

Zoarium closely adherent, or sometimes with the lamina

turned nj) and the border free, subcircular and simple,

frequently subconical
;
or irregular in shape, often of

large size, and composed of many confluent disks, the

surface mamillated. Zooecia for the most part arranged
in radiating series around a central space of larger or

smaller size ; the orifices somewhat raised, tubular, the

upper margin produced and often trifid, sometimes

simply acuminate ; the interspaces between the rows,
and the central area, covered with large circular stellate

pores.

Polypide with 10 short tentacles, slightly everted at the

extremities.

Var. a {meandrina, Peach). Zoarium composite, of large

size, with the central spaces often elongate and winding
or sinuous ; the orifice of the zooecia with a single
slender mucro

;
the pores large, forming

"
hexagonal

depressions," and generally not stellate.

Var. /3. Zoarium composite, the surface thickly covered

with small oval mamillpe, somewhat regularly disposed;
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the central spaces very narrow, linear; zocecia very

slightly prominent.

L. HISPIDA occurs in two very different conditions. The

zoarium is cither simple or composite, consisting of a

single disk, which is gcnci"ally suborbicular and often

very convex, but occasionally more or less saucer-shaped ;

or of many disks united, so as to form rather large

masses, with many papillary prominences studding the

surface. In the saucer-shaped variety the edge of the

basal lamina is free and suberect, and incloses the celli-

ferous portion of the zoarium. In its more usual state

the simple form is entirely adnate and a good deal raised,

the cells radiate very regularly from the central space at

the summit of the convex disk towards the margin, the

orifices are but slightly elevated, and the upper margin
is usually furnished with three spines, one central and of

considerable length, and two lateral and shorter. The

latter are often abortive, and the orifice is simply acu-

minate^. The pores (or ostioles) are smaller than the

zooecial apertures ; they cover the central area, and are

ranged in one or two lines along the interspaces. They
are all but universally stellate.

The composite form seems to owe its origin to succes-

sive buddings from the margin (Plate LXVIII. fig. 4), the

cluster of distinct disks thus produced gradually coalescing

so as to constitute a massive zoarium, with a mamillated

surface. Very beautiful specimens of this kind occur :

I possess one from the Cornish coast which measures 1^

inch in circumference, and is covered with about thirty

of the characteristic eminences. The latter exhibit many
diversities : in some cases they are very small, thickly

* In a young and beautifully developed specimeu, I have noticed two

tiiuall denticles placed one on each side in front of the usual ti-iplct ; in some

cases tlie latter is replaced by two long spines of equal size.
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crowded, oval in form, and with a very diminutive cen-

tral space ; in others the space at the summit is large and

subcircular; in others, again, as in the var. a, elongate

and often winding. Specimens of this composite growth

present the most varied appearances. In the meandrina

Pig. 25.

Yar. mcandrina.

form the zoarium is generally a large, irregularly shaped

crust, sinuated and contorted, and often displaying great

unevenness of surface. The large straggling systems, in

which the lines of cells are more prominent than is usual,

also give it a very characteristic aspect ; but I think

it has no claim to be regarded as more than a verv

marked variety. Mr. Peach states that the ostioles want

the stellate character which they exhibit in the normal

L. hispida ;
and this is no doubt generally the case

;
but

this difference is probably due to a peculiar state of the

calcification.

In Mr. Pea(;li's specimens the pores are in most cases

partially filled in by a kind of diaphragm, which would

conceal the minute denticles if present ; but in rare

instances I have detected them.

The variety /3, with its very numerous, regularly dis-
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posed, and diminutive systems, offers the most striking-

contrast to the last-named; but they are both referable

to one and the same specific type.

Habitat. On corals, Sertularians, shells, Algse, &c.,

from moderate to great depths.

Localities. Guernsey ; South Devon
;
Cornwall

;
II-

fracombe; Isle of Man; Rothesay Bay (T. H.) : Northum-

berland, not rare (Alder) : St. Andrews, rather rare (Dr.

M'lntosh) : Hebrides; Shetland, to 170 fathoms (A. M.

N.) : &c. Var. o. Shetland, 80-100 fathoms (C. W. P.).

Geographical Distribution. Bahusia (Loven) : Nor-

way (Lilljeborg) : Finmark (Sars) : Greenland (Liitken) :

South Labrador (Packard) : Eoscoff, on Eschara {Lejn'a-

lid) foliacea (Joliet) : France, S.W. (Fischer).

Range in Time. ? Cor. Crag (S.Wood): Scotch Gla-

cial deposits (Geikie) : Postplioccne, Canada (Dawson),

2. Colony ahvays simple.

a. Zooecia uniserial.

LicHENOPORA radiata, Audouiii.

Plate LXVIII. fig. 9, 10.

Melobesia radiata, Savignij, Egypte ; Audouin, Expl. 235, pi. vi. fig. 3.

TuBULiroRA PATINA, M.-Eclw. Eeclierches, Sur les Tubulip. 9, pi. xiii. fig. 1.

Unicavea radiata, UOrb. loc. cit. 971.

?DiscocAYEA verrucaiua, id. loc. cit. 958.

DiscOPORELLA FLOSCuLus, Kmcks, Dev. Cat., Aiin. N. H. ser. 3, ix. 468,

pi. xvi. fig. 3.

DiscosPARSA PATINA, Heller, Bryoz. d. Adr. M. 46.

DiscoPORELLA RADIATA, BusJc, B.M. Cat. ill. 32, pi. xxxiv. fig. 3.

Zoarium orbicular, bordered Avitli a thin, adherent lamina,

convex, the centre of the disk flat, destitute of cells,

cancellated, the openings of various size and shape, not

stellate, frequently 1-3 large, trumpet-shaped, tubular
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openings (ooecial apertures) placed near the margin of

the central area. Zocecia much raised, connate, dis-

posed in uniserial radiating rows, alternately longer
and shorter

; orifice with the upper margin usually mu-

cronate, and sometimes the lower also
;
one or two rows

of rather large subcircular pores between the lines of

cells.

Disk about § inch in diameter.

This is a very pretty species, distinguished by the regu-

larity of its radiation and the alternation of long and

short rows of cells, which are uniserial and much elevated

above the surface of the zoarium. The innermost tubes

are the longest ;
and there is a gradual diminution in

height towards the margin. The orifice is more or less

strongly mucronate, and is often bifid.

The central area of the disk, which is of considerable

size, has the appearance of being irregularly reticulate,

and is covered with cancelli of very various shapes and

sizes. The pores between the lines of cells are much

larger, and more regularly formed; they are sometimes

uniserial and sometimes disposed in a double row.

The zoarium, when attached to Algse, is often much

distorted, clasping and partly enveloping the stem, and

loses its characteristic neatness and regularity of appear-

ance.

The ooecia are formed by a general inflation of the

upper surface of the disk, the trumpet-shaped processes

being the orifices.

Habitat. On shells, sea-weed, &c., from moderate

depths and (?) deep water.

Localities. South Devon, Brixham, Salcombe, &c.

(T. H.).

Geographical Distribution. Mediterranean (^Porcu-

pine
'

Exped.) : Adriatic (Heller) : Naples, common on
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Laurencia painllosa and other weeds, shallow water (A.

W. Waters).

Range in Time. Pliocene, Bruccoli (A. W. Waters).

LicHENOPOiiA VERRUCARIA, Fabricius.

Plate LXIV. figs. 4, 5.

Madrepora VERRUCARIA, Fohv . Faun. Groenl. 430 : ? Linn. Syst. eel. x. 793.

? TuBULiPORA iiispiDA (part.), Johnst. B. Z. ed. 2, 268.

? D1SCOSPAII.SA IIISPIDA, Heller, Bryoz. d. Adr. M. 47*.

DiscopoRELLA VEURrcARiA, Smitt, loc. cit. 405 & 479, pi. x. figs. 6-8, pi. xi.

figs. 1-6: Busk, B.M. Cat. iii. 31, pi. xxviii. figs. 2, 3.

LiciiENOPORA VERRUCARIA, Bmiit, Brjoz. Nova Zembla, (Efv. K. Vetensk.

Ak. Forh. 1878, no. 3, 15.

Zoarium subcircular, very convex^ at times subcorneal, with

a small central area destitute of cells, the laminar border

narrow. Zocecia rather stout, moderately raised, dis-

posed more or less regularly in radiating lines, not con-

nate, frequently traversed by longitudinal ribs
;

orifice

obliquely elliptical, the margin carried up into a tall

acuminate process ; cells round the border of the disk

not elevated, quincunciab orifice subcircular. Ooecium

an inflation of the surface of the disk
;

orifice trumpet-

shaped.

This is a small species, with the zoarium always simple,

and the cells, which are proportionally large, discon-

nected and arranged in short, radiating rows. The orifice

is for the most part elliptical, and the upper margin is

elevated and acuminate ; occasionally the peristome is

bifid. The zooecia are generally buttressed in front by

longitudinal ribs, Avhich are sometimes serrate.

* It is a matter of extreme dilBciilty to determine the synonymy with any

certainty in this section of the Cyclostomata. Heller identifies his species

with the M. vemtcaria of Fabr. ;
but his diagnosis is quite insufficient.

As Busk has already pointed out, Smitt has wrongly referi-ed D. flosculn.%

iiiihi. to the present species.
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The central part of the disk and the interspaces between

the rows of cells are cancellated or pierced by nume-

rons pores ;
but this portion of the structure is very often

concealed by the ooecial inflation (formed of a thin cal-

careous crust) ,
which generally occupies the whole of the

upper surface and incloses the erect tubes, so as to di-

minish their apparent height.

The ooecial orifices, according to Smitt, range from

1 to 8 ; very commonly there is only one.

L. verrucaria is a northern, and specially an Arctic

form.

Habitat. On Laminaria, stems of zoophytes, &c., from

moderate depths (15 fathoms) to deep water.

Localities. Orkney (Barlee) : Arran (Busk) : Co.

Down (Hyndman).
Geographical Distribution. Bahusia (Loven) : Nor-

way (Lilljeborg) : Finmark (Sars) : Davis Strait, 100

fathoms; Reykjavik, 15-20 fathoms ;
Hamilton's Inlet,

Labrador (Wallich) : Assistance Bay, Greenland (Suther-

land) : Bay of Fundy (Packard) : St. George's Banks,

150 fathoms (Smith and Harger) : Nova Zembla, lat. 70°

30', long. 52° 45', in 5-20 fathoms ; Matotschkin-scharr,

2-5 fathoms, &c. ;
Kara sea (Stuxberg and Theel) .

b. Zooecia multiserial.

LicHENOPORA REGULARis, D'Orbiguy.

Plate LXVIII. fig. 11.

AcTiNOPORA REGULARIS, B'Orh. Pal. Fraii^'. torr. cret. v. 763, pi. dcclxiii.

figs. 7-9.

Znarium entirely adnate, suborbicular, or somewhat ellip-

tical, flat above, with a slight depression in the centre,

a rather broad cellular margin sloping up to the rays.
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Zocecia multiscrial, not raised above the surface^ disposed
in regular radiating rows^ which taper off towards the

centre, consisting of about three cells in the widest

part, orifice plain ;
short rays intercalated at intervals

amongst the rest.

The longer diameter § inch, the shorter rather less.

There seems to be no essential difference between the

Shetland form, on which this description is founded, and

the Cretaceous species described by D'Orbigny as Actino-

pora regularis. The latter, as figured in the ' Paleonto-

logie,^ is of rather smaller size than the recent specimen,

and seems to be in an earlier stage of development ;
it has

a larger number of the short rays, but in all important
characters it agrees with the present.

The zoarium is raised and somewhat mound -like, the

upper surface flat, very slightly depressed in the centre ;

and from this point the longer lines of cells radiate with

much regularity towards the circumference, widening

gradually as they approach it. There is no extension of the

lamina round the disk
;
but a thick and compact cellular

border slopes up from the base of the zoarium to the circle

of celliferous rays. The latter number about twenty-

four in the Shetland specimen. The cells are not free for

any portion of their length ;
but the orifices open out

uniformly on the surface of the rays. The shorter series

are few in number.

This is a fine addition to our British fauna—one of the

many which we owe to the energetic labours of our Shet-

land dredgers, and doubly interesting as the survivor of

so many important changes in the condition of our globe.

Habitat. On stone, probably from deep water.

Locality. Shetland (A. M. N.).

Range in Time. French Cretaceous deposits at Sainte-

Croix, Vaud (D'Orbigny).
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Genus DOMOPORA, D'Orbiguy.

From So/xos, a dwelliug, and vropos.

MiLLEPORA (part.), Jameson.
TuBULiPOEA (part.), Fleming : Johnston : &c.

DoMOPORA, D'Orbigny (1847), Prodrome de Paleontologie : Busk : Peach.

CoRONOPORA, Gray (1848) : Smitt.

DEFEANciA(iJart.), Reuss: Hagenow: Sars : Manzoni : &c.

Ceriopora, Goldfuss.

Stellipora (part.), Hagenow {Jlde D'Orbigny).
CoRyjiBOPORA, Smitt (not Michehn).
Se-mimulticavea (part.), D'Orbigny.

Generic Character.—Zoarium massive, cylindrical
or mammiform, simple or lobed, formed of a number of sub-

colonies superimposed one upon the other ; the whole sur-

face porous. ZocEciA disposed in radiating lines, consisting

of one or more series, on the free extremity of the stem or

lobes.

DoMOPORA STELLATA, GolclfuSS.

Plate LXIII. figs. 10-14.

TuBULiPORA truncata, Flem. B. A. 529 : Johnst. (part.), B. Z. ed. 2, 271

{not pi. xxxiii. figs. 8-10).
CoRONOPORA TRUNCATA, Gray, B.M. Rad. 140 : Sars, Reise Lof. og Finm.

145 : BzisJc, Rep. Br. Assoc. 1859, Trans. Sect. 146 : Smitt,
loc. cit. 408 & 491.

Deprancia truncata, Sars, Norsk. Polyz., Vid. Selsk. Forh. 1862, 20 :

Norman, Brit. Assoc. Rep. 1868, Shetl. Dredg. Rep. 310.

Stellipora stellata, Hagenow, Bryoz. Maast. Kreidebildnng, 44 {teste

Goldfuss).

Ceriopora stellata, Goldfuss, Petrefact. i. 39, pi. xxx. fig. 12.

Defrancia stellata, Eeuss, Foss. Pol. Wien. Tertiarb. 37, pi. vi. fig. 2 :

Manzoni, Bryoz. foss. Mioc. d'Austr. ed Ungher. pt. iii. 16,

pi. xvi. fig. 3 : Busk, Ann. N. H. ser. 2, xviii. 36, pi. i.

fig. 9.

? Corymbopoka fungiformis, Smitt, loc. cit. 407 & 490, pi. xi. figs. 13, 14.

DoMOPORA truncata, BusJc, B.M. Cat. iii. 35, pi. xxxi. figs. 1, 2.

DoMOPORA stellata, Peach, Journ. Linn. Soc, Zool. xiii. 484.

(Not Millepora truncata, Jameson.)

2i
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Zoarium erects rising from an irregular, incrusting porous

basCj more or less stalked and cylindrical below, simple
or lobed, sometimes distinctly branched, sometimes

merely proliferous, and bearing clusters of expanded

lobes, on which the celliferous rays are disposed. Zooecia

bi- OT triserial, vertical, minutely punctate, united so as

to form much elevated, radiating or lamellate rows on

the extremity of the lobe, which presents a stellate ap-

pearance ; general surface of the zoarium completely
covered with somewhat hexagonal pores. Ocecia elon-

gate irregular inflations, formed of a minutely gra-
nulated calcareous crust, and situated on or near the

border of the stellate capitula, the "
orifice short and

round, and variously placed
"

(Smitt) .

Polypide with 8 long tentacles.

This very beautiful and characteristic species has long

been well known, and has been accurately described by
various authors, by none more fully or graphically than

by the elder Sars. Much confusion, however, has been

introduced into the synonymy by Johnston^s mistaken

identification of it with the Tubulipora truncata of Jame-

son and Forbes. It was first described by Fleming under

the latter (specific) name, which Jameson, however, had

previously applied to a totally diiferent form. Johnston,

assuming the identity of the species which these authors

had in view (he had probably only specimens of Jameson^s

species before him), ranked the Millepora truncata of the

latter and the Tubulipora truncata of Fleming as synony-

mous ;
and the error has pervaded our systematic literature

to this day. The species which Jameson originally dis-

covered, and which Edward Forbes supplied to Dr. John-

ston, has been lost sight of; Fleming's species, in usurp-

ing its name, has supplanted it.

We are indebted to Mr. Peach's sagacity for its resto-

ration. He recognized the existence of tAvo distinct forms.
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both included under Johnston's T. truncata, and was able

to identify the one which Forbes had dredged in Shetland

with specimens of his own from the same locality. It

proves to be^ as might have been expected from Johnston's

remarks upon it"^ and figure, very different from Domo-

pora stellata, and will now enjoy, we may hope, undis-

puted possession of the name originally conferred upon it.

In D. stellata the zoarium adheres by an expanded

porous base, from which an erect subcylindrical stem rises,

which is sometimes short and stout, and dilates almost at

once into a capitulum, on the upper part of which the

zooecia are disposed in prominent lamelliform rays. In

certain stages a second capitulum is developed by budding
from the base or side of the first, and the zoarium be-

comes bilobate. By repeated gemmation it takes on

a clustered form, many short processes, each bearing

a number of celliferous capitula, being united in one

composite structure (Plate LXIII. fig. 10). In proli-

ferous specimens of this kind, the " stars
"

or cell-bear-

ing capitula may number from 7 to 13 or even 16 {Sai's).

In Mr. Peach's finest specimen there are 15. The stars

are much crowded together on the separate lobes, one lobe

bearing as many as seven. The lamellse are subtriangular

in form and stand out very prominently. The boundaries

of the cells, which are ranged in two or three series, are

visible on the sides, and give them a lineated appearance.

The habit in the proliferous form, which I have just de-

scribed, is dwarf and stunted; the lobes supporting the

capitula are extremely short and can hardly be called

branches. But the species sometimes assumes a very dif-

ferent form : the stem is much elongated by successive

* '

British Zoophytes,' p. 271 (after the paragraph from Fleming) and

p. 272.

2i 2
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growths^ superimposed one upon another^ and at length

divides dichotomously into distinct cylindrical branches,

which, again, may subdivide into a number of short ter-

minal lobes (Plate LXIII. fig. 11). The successive incre-

ments to the stem and branches are clearly indicated by
transverse grooves on the surface. Not unfrequently the

capitula are rounded and slightly furrowed on the upper

part, but show no traces of the celliferous lamellae ;
this is

probably an immature condition, and it closely resembles

that which is permanent in D. truncata.

The Corymbopora fungiformis of Smitt is probably

founded on a simple specimen of the elongate form in an

imperfectly developed state (Plate LXIII. fig. 13).

I am indebted to Mr. Peach for the opportunity of

examining a very fine series of specimens, which fully

illustrate the various stages of growth and diversities of

habit.

Habitat. On stones, shells, Serpulce, &c., from deep

water.

Localities. Zetland, deep water (Fleming, Peach) :

ibid., not u^ncommon on the Outer Haaf, in 70-1 70 fa-

thoms (A. M. N.).

Geographical Distribution. Norway (Rasch) : ibid.,

from Bergen to Bejan, 40-60 fathoms (Sars).

Range in Time. " In stratis arenoso-margaceis West-

phalice
"

(Goldfuss) : Austro-Hungarian Miocene (Man-

zoni) : Vienna basin (Reuss) .
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DoMOPORA TRUNCATAj Jamesou.

Plate LXIII. figs. 5-9.

MiLLEPORA TRUNCATA, Jameso7i, Wcrn. Mem. i. 560.

TuBULipORA TRUNCATA, Joknst. (part.), B. Z. ed. 2, 271, pi. xxxiii. figs. 8-

10 (not good).
DoMOPORA TRUNCATA, Pecich, Journ. Linu. Soc, Zool. siii. 483. (Not Tubu-

lipora truncata, Fleming, nor Befrancia truncata, Busk,

Annals, ser. 2, xviii.)

Zoarium mammiform, with an adherent, expanded, cir-

cular base, white ; surface porous, sometimes simple,

sometimes proliferous, and consisting of a cluster of

the mamillated disks, the top rounded and furrowed.

Zooecia disposed in very slightly elevated multiserial

rows, varying in number, separated by very shallow

grooves, which originate at the base of the rounded top
and radiate towards the summit.

Height not exceeding \ inch, usually less.

This species varies much in different stages and condi-

tions of growth. In its young state it consists of a more

or less circular adherent disk, with a cellular border,

sloping a little outwards, very slightly elevated in the

centre, towards which a number of indistinct rays, ori-

ginating on the inner edge of the border, converge. The

whole surface is porous ; but the zooecia are aggregated

on the radiating rows. In this stage there is the merest

rudiment of the central, somewhat dome-shaped rising

which is characteristic of the adult, and the zoarium very

closely resembles a Lichenopora. The mamillary elevation

seems to be formed by successive growths, superimposed

one upon another. Frequently the expanded base bears

a group of several mamillse, which are sometimes united

in pairs ;
in one case six are joined together in one com-

posite colony, each of the buds developed on the discoid
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crust having its owu slightly expanded base. Occasion-

ally fresh disks are produced towards the eldge of the ori-

ginal crust, which increase the area of the colony. Gem-

ination takes place, to a limited extent, from the surface

of the mamillary risings, as well as from the crust (Plate

LXIII. fig. 5); but there is never any distinct branching

as in the preceding species. The rows of cells are chiefly

confined to the rounded top of the mamillse, radiating from

.the base to the summit; but in some cases they extend

to the very edge of the border of the disk. They are very

slightly raised, and separated by mere superficial furrows,

and never form erect and prominent lamellae, such as we

find in D. stellata. Of the largest specimen which I have

seen, the longer diameter is nearly | inch, and the shorter

about ^ inch. This form connects the present group very

closely with the Lichenoporce* .

The foregoing account is based on a most interesting

series of specimens, for which I am indebted to the kind-

ness of Mr. Peach.

Habitat. On large stones from deep water.

Localities. Shetland (Jameson and Prof. E. Forbes) :

ibid., brought up by the fishermen^s lines from about 80-

100 fathoms in the Out Haaf (C. W. P.).

Doubtful Species.

TUBULIPORA IIYALINA, Coucll.

TuBULiroRA IIYALINA, CoucJi, Coi'u. Fiiun. iii. 108 : Jvhnst. B. Z. eel. 2, 276.

Zoarium adnate, scmitransparent, membrano-calcareous.

Zooecia distinct, tubular, erect, arranged in one or two

circular rows round a plain centre ; orifice unarmed and

frosted.

* D. truncata resembles in many respects the Semimulticavea {Domopora)
tuhe.rculata of D'Orbigny, which is evidently a kindred foi'm (Pal. Fran^.

ten-. cr6t. p. '.(SO, pi. 648. figs. 1-4).
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Colonies forming small patches of about the diameter of a

pea.

Habitat. On Fucus palmatus.

Locality. Polperro^ rare (Couch).

Possibly founded on young specimens of some species of

Lichenopora.

Note on the Origin of the Cyclostome Colony.

According to Barrois^, the larva of Tubulipora, soon after

fixation, appears as a discoid body (woodcut, fig. 26, pd),

which is inclosed by an obscurely cellular endocyst, around

which a calcareous ectocyst is developed, forming an opaque

ring round the whole structure (fig. 26, ect) . The centre

of the discoid cell is occupied by a pyriform body ;
and

between this and the inner wall (endocyst) lies a soft and

transparent mass of fatty globules. The central body is

gradually moulded into a polypide (fig. 26, pol) : from

the endocyst a round swelling originates over the tentacular

region of the polypide, which is

developed into a calcareous tube

(fig. 26, T). The tentacles are

soon partially included in this

tube, which ultimately becomes

the true cell and the perma-

nent home of the polypide. The

original disk is converted into

a mere organ of attachment, and

is separated by a diaphragm from

the tubular cell. In this condition

it commonly occurs attached to

the adult Cyclostomatous colony.

Fig. 26.

* '

JRech. sur I'embrj'ologie des Bryozoaires,' pp. 70, 71 .
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" Dans ces animaux inferieurs, si beaux de simplicite et si

riches de formes, on pent faire I'anatomie des orgaues sans at-

teudre la mort
;

a travers I'enveloppe transparente on voit fonc-

tionncr tons les appareils ;
la uourriture se transforme sous les

yeux de I'observateur, les pertes se reparent en sa presence ;
on

voit les embrj'ons se former piece par piece ;
***** c'est un

atelier en pleine activite et dans lequel on pent etudier et les

allures et les gestes de cbaque ouvrier ou de chaque organe."
—

Van Benedejn'.
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Fig. 27.

489

l\^^

Mimosella gracilis.

Suborder III.—CTENOSTOMATA*, Busk.

Ctenostomata, Busk : Alder : Gosse : Smitt : Heller : Cams : Joliet : &c.

Halcyonellea and Vesicularina, Johnston.

* The diagnosis of the suborders will be found in the portion of the In-

troduotion devoted to Classifieation.
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Group a. Halcyonellea, Ehreuberg.

Alcyonidul.e, Johnston, Brit. Zooph. ed. 1.

PoLYZoA CARNOSA, Gray.

TiOk^iVM feshy or membranous. Zo(ecia developed by bud-

ding from other zocecia, and not from the internodes

of a stolon.

Family I.—Alcyonidiidae.

Alcyonidul^, Couch.

Halcyonelle^, Smitt.

Zo(EciA more or less closely united, itnmersed in an expanded
and adherent gelatinous crust, orforming an erect cylin-

drical or compressed zoarium ; orifice closed by the mere

invagination of the tentacular sheath ; not protected by
external labia.

Genus ALCYONIDIUM, Lamouroux.

Der. From Alcyonitim, a genus of Actinozoa, to which the present was

supposed to bear some resemblance.

Alcyonidium, Lamx. Exposit. Method. (1821) : Johnston: Couch: &c.

Alcyonium (part.), Linnaeus : Pallas : MilUer : Flemhig : &c.

Halodactylus, Farre (1837) : Van Beneden.

Cyc'loum (sp.), Hassall.

Sarcociiitum (sp.), Hassall.

Generic Character.—Zocecia immersed or subim-

mersed ; the orifice simple, papilleeform. "Zoarium gelati-

nous or argillaceous, either crustaceous or erect.
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a. Zoarium gelatinous.

AlCYONIDIUM GELATINOSUM, LillllffiUS.

Plate LXIX. figs. 1-3.

Sea Ragged Staff, Ellis, Corall. 87, pi. xxxii. figs, d, D.

Alcyonium GELATINOSUM, Lirm. Syst. ed. 12, 1295: Pallas, Elench. 353:

Mailer, Zool. Dan. It. 30, pi. cxlxii. : Ell. ^- Sokmd. Zooph.
176 : Lamx. Pol. cor. flex. 350 : Blainv. Actinol. 525,

pi. xcii. fig. 1 : Dalyell : &c.

Ulva diapiiana. Sowerhy, Engl Bot. pi. cclxiii. : Lamh. SfBe Candolle, Flore

Fran9. ii. 6.

Epipetrum GELATINOSUM, Okeii, Lelirb. Naturgeseh. Zool. Abth. 2, 80.

Alcyonidium diaphanum, Lamx. Gen. Thalass. 71, pi. vii. fig. 4.

Halodactylus diapiunus, Farre, Phil. Trans. 1837, 405, pis. xxv. & xxvi. :

Van Ben. Rech. 60, pi. riii. fig. 12 (Mem. Bruxelles, xviii.

1845).

Alcyonidiu-m GELATINOSUM, Johnst. B. Z. ed. 2, 358, pi. IxTiii. figs. 1-3 :

Gray : Landsb. : Gosse : Alder : HincJcs : Smitt, &c.

Zoarium erect, gelatinous, subcylindrical or sometimes

slightly flattened, yellowish or greenish yellow, simple
or variously lobed and branched, assuming the most

diverse shapes. Zooecia closely packed together, their

orifices marked by low, blunt papillae which are crowded

together over the entire surface.

Pohjpide with 15-17 extremely slender and flexible ten-

tacles.

Height usually several inches ; sometimes as much as two

or three feet.

Habitat. On stones, shells, rocks near low-water mark^

crabs &c. from tide-marks to deep water.

Localities. Common and widely distributed. South

Devon ;
Ilfracombe ; Isle of Man

; Llandudno, tide-marks ;

Filey; Oban (T. H.) : Cornwall (Couch) : St. Andrews

(Dr. M'Intosh) : Northumberland (Alder) : Isle of Shep-

pey, abundant (Farre) : Bass Rock, 24 fathoms; S.E. off



492 ALCYONIDIID^.

Yarmouth^ 16 fathoms (Kirchenpauer) : Shetland, 5-8

miles east of Balta, 40-50 fathoms, sandy bottom
; 6 miles

north of Whalsey Lighthouse, 40 fathoms (A. M. N.) : of

occasional occurrence on the north-east coast of Ireland
;

Belfast Bay (W. T.) : Youghal (Miss Ball) : &c.

Geographical Distribution. Ostend (Van Ben.) :

Bahusia, at great depths and in 20 fathoms (Loven,

Smitt) : Spitzbergen (Swed. Exped.) : Kattegat ; North

America (Kirchenpauer) : Greenland (Liitken) : White

Sea (Mereschkowsky) : Nova Zembla, Matotschkin-scharr,

15 fathoms and 40-50 fathoms : Kara Sea (Stuxberg and

Theel) : Natal (W. Gates).

It is difficult to frame a description that can give any
idea of the forms assumed by this protean species. In

one of its most characteristic states it is cylindrical above

the contracted base, with an obtuse extremity, and often

of very great length. But frequently this finger-like

growth is covered on all sides, and from top to bottom, with

short lobate or nodulous processes, giving it a singularly

rough and rugged appearance. Nothing can be better

than the quaint description of it in this condition which

we have from Johnson, the editor of ' Gerarde^s Herbal,'

who was the first to characterize the species :
—" It is of a

dark yellowish colour,'' he says,
'' and buncheth forth

on everie side with many unequal tuberosities or knots."

It is sometimes more decidedly branched in an irregular

straggling fashion. In some states it is compressed or

flattened; but the subcylindrical habit is more charac-

teristic.

The polypides are present in enormous numbers, closely

packed together in the outer zone of the semipellucid

cylindrical stem, the centre of it being occupied by a

cellular tissue and fluid. The surface of the zoarium is
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generally described as smooth ; but^ though destitute of

the prominent imperforate papillae which distinguish the

following species, the orifices of the zooecia are marked by

very small (but distinct) blunt tubercles. Ellis correctly

described it as "
full of minute papillae which send forth

polypes/^

Dr. Farre, from whom we have an admirable account of

its structure, has remarked that the arms are sometimes

(as in other cases) much longer on one side than the other,

so as to give an obliquely truncate appearance to the

tentacular bell. The opercular setse are short and very

stout; Smitt gives the number at 12 to 13. The ciliated

intertentacular organ, which occurs on Membranipora

pilosa and other species, is sometimes met with on A.

yelatinosum.

Alcyonidium hirsutum, Fleming.

Plate LXX. figs. 4-7.

Alcyonium hirsutum, Flem. B. A. 517.

Alcyonidium hirsutum, Johnston, B. Z. ed. 2, 360, pi. Ixix. figs. 1. 2 : Cmich,

Corn. Faun. iii. 133 : Van Ben. (Halodactyle velu), Rech.,

Mem. Bruxelles, xviii. 37 (sep.), pi. v. figs. 3-8: Alder,

Noi-thumb. Cat. 63 (sep.) : Hhwks, Dev. Cat., Ann. N. H.

ser. 3, ix. 470 (56, sep.) : Gosse, Mar. Zool. pt. 2, 19, fig. 30.

? Alcyonium palmatum, Balycll, Rem. Anim. ii. 43, pis. xv., xvii.

Cycloum papillosum, Hassall, Ann. N. H. vii. 483 : Johnston, B. Z. ed. 2,

364, pi. Ixx.

Alcyonidium papillosum, Smitt, loc. cit. 499 & 516, pi. xii. figs. 20, 21. (Not
A. hirsutum, Smitt.)

Zoarium of rather firmer consistency than the last, in-

crusting or erect, compressed, expanded, palmate, much

and variously divided, of a yellowish-brown colour;

the surface thickly covered with tall, imperforate, coni-

cal papillge, amidst which the slightly prominent zooecial

orifices are placed.
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Poiypide with 17-18 long aud slender tentacles^ which are

often spirally coiled and much twisted.

Height 5 or 6 inches.

Habitat. On Algse betAveen tide-marks and in shallow

water.

Localities. South Devon; Ilfracombe, on CoraUina-,

Watchet, Bristol Channel
; Isle of Man

; Filey ;

Landudno ; Menai Straits ; Oban (T. H.) : Cullercoats, of

humble size
; North Northumberland, 5 or 6 inches high

and about as much broad, largest beyond low water

(Alder) : St. Andrews (Dr. M'Intosh) : Shetland, Balta

Sound, and Out-Skerries, tide-marks (A. M. N.) : entrance

to the Firth of Forth, 30 fathoms (Kirchenpauer) : Has-

tings (Miss Jelly) ; Northern shores of Ireland, not

uncommon, especially on Delesseria alata
; Connemara

(W. T.) : Dublin Bay; Youghal (Miss Ball) : Glcndore

(Allman).

Geographical Distribution. Roscoff (Joliet) : Kat-

tegat (Kirchenpauer) : Bahusia, chiefly on Fucus serratus ;

Spitzbergen, 13 fathoms, on Fucus (Smitt) : Finmark

(Goes and Malmgren) : Greenland (Liitken).

This species occurs in two very distinct forms—as a

rather thick gelatinous crust, overspreading various kinds

of Algae, in which state it is in all probability the Cycloum

papillosum of Hassall
;
and as an erect, palmate growth,

which often attains a very considerable size. On the

South-Devon coast it grows luxuriantly, forming large

palmate expansions, several inches in width, variously

lobed, and of remarkable beauty. These are given off

from a spreading base.

Dr. Johnston mistook the papillae for the zooecia; but

the orifices of the latter form low, irrcgularly-shapcd

risings, slightly depressed in the centre, and are distri-
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butcd over the surface amongst the larger imperforate

prominences. Smitt, misled by his diagnosis, has sepa^

rated his A. hirsutum from the Cycloum of Hassall
;
the

former he identifies with the A. mamillatum of Alder*.

Of the identity, however, of HassalFs species with the

present there can be little doubt. The arrangement
of the ova circularly in clusters scattered over the

zoarium, to which he attached so much importance as to

make it a generic distinction, is common amongst the

Alcyonidia. I have described it as it occurs in A. mytili,

in which the character of the reproductive cells and dis-

position of the ova agree perfectly with HassalFs account.

This author states that on more than one occasion he

has seen specimens of his Cycloum
"
enveloped in a firm

coating of ice •/' when it was dissolved the polypides ex-

panded their tentacles and displayed their usual activity.

Such power of enduring cold we might expect in a

littoral species whose principal home is in northern lati-

tudes. I have seen the larvae of this species liberated in

great numbers towards the close of January, in very severe

weather.

Alcyonidium mamillatum. Alder.

Plate LXIX. figs. 7, 8.

Alcyonidium mamillatum, Alder, North. Cat. Trans. Tyues. N. F. C. 64

(sep.), pi. T. figs. 3, 4: Smitt {^^ A. hirsutum, Smitt), Nora

Zeiubla Bryoz., (Efr. K. Vet.-Akad. F6rb. 1878, no. 2, 11.

Alcyonidium hirsutum, 1. Zooeciis hexagonis, a. form£B incrustantes, /3(l?.

forma membranacea, Smitt, loc. cit. 497& 51 1
, pi. xii. figs. 6, 6.

Zoarium a rather thick crust, semitransparent, brownish.

Zooecia ovate, the anterior extremities produced into

* Polvzoa of Nora Zembla, O^i'v. K. Vet.-Ak. Forb. 1878, no. 3, 11.
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tall, stout, subconical papillse, wrinkled transversely,

from which the polypides issue, and which render the

surface hirsute.

Polypide with 16-18 tentacles.

Habitat. On old shells, Ascidians, stems of zoophytes,

from shallow to deep water.

Localities. Northumberland, deep water (Alder) :

Filey (T. H.).

Geographical Distribution. Bahusia, 10-12 fathoms
;

Spitzbergen, 5-30 fathoms (Smitt) : Nova Zembla, Be-

luscha Bay, 60-70 fathoms ; Kara sea (Stuxberg &

Theel).

This very marked species is at once recognizable by its

roughened surface. The zoarium seems to be always

adherent ;
the cells are prolonged above ; and the produced

portion, supporting the orifice, turns upward and forms

an elongate, somewhat conical process, which is strongly

wrinkled. The roughness of the surface is quite appa-

rent to the naked eye. The crust is thick and somewhat

coriaceous.

Alcyonidium lineare, Hincks.

Alcyonidium lineare, Hincks, MS. and Aim. N. H. for September, 1877,

217 : Alder, North. Cat. loc. cit. 21 (sap.).

Alcyonidium hirsutum, forma iiippothoeides, Smitt, loc. cit. 497.

Zocecia oval, with prominent tubular orifices, immersed in

a gelatinous crust, disposed in linear series, which

generally branch from a central mass.

Habitat. On shells from deep water.

Localities. Dogger bank, on mussels (T. H.) : Culler-
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coats, deep water, not unfrequent,
"
running over shells in

lines'' (Alder).

This species is included by Mr. Alder under the above

name in his '

Catalogue.' I had previously corresponded

with him about it, and had so named it in my letters, but

had published no description of it. My specimens of it

have unfortunately perished ;
and I can add but little from

my notes or from memory to the brief account which has

been given of it.

The tubular aperture is very prominent and directed

upwards, projecting at the extremity of the cells, in-

stead of standing erect as in other species. To the best

of my recollection, the orifices are turned slightly out-

wards
;
and I find, from a note made at the time of its

first occurrence, that it resembles a Stomatopora in habit.

Alcyonidium DISJUNCTUM, Hiucks.

Plate LXX. fig. 1.

Alcyonidium disjunctum, Hincks, Ann. N. H. ser. 4, xx. 217.

Zoarium incrusting. Zocecia elongate-ovate, disposed in

linear series, which bifurcate at intervals and occasion-

ally anastomose
;

the lines of cells bordered by a gela-

tinous crust ; orifice small, not raised, placed near the

anterior extremity ;
cells often massed together.

Habitat. On pieces of broken pottery.

Locality. Unknown; probably Northumberland. My
specimens were received from Mr. Alder.

The cells are elongate and sometimes subtruncate at

the two extremities, and are linked together in single

2k
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series
;
on each side runs a margin of tlic gelatinous (?)

crust. The series bifurcate frequently, two lines origi-

nating from the summit of a cell. At the bifurcation the

crust forms a web-like expansion between the two series.

Every here and there collections of cells occur, from which

the single series are given off.

I have only had the opportunity of examining dried

specimens of this form ;
and there is therefore a possibility

that in some points the characters may not be ade-

quately represented.

Alcyonidium mytili, Dalyell,

Plate LXX. figs. 2, 3.

Alcyonidium mytili, Daly. Rem. An. ii. 36, pi. xi. : Smitf, loc. cit. 490 &
507, pi. xii. figs. 1, 2.

Alcyonidium iiexagonum, Hinchs, Quart. Journ. Micr. So. t. 176; Ann.

N. H. ser. 3, ix. 470 : Alder, North. Cat., Trans. Tynes. P. C.

1857, 65 (sep.).

Alcyonidium parasiticum, Smitt, Qifv. Vet.-Ak. Forh. 1865, 27, j)l. v.

figs. 8-19.

PSarcociiitum polyoum, Gosse, Mar. Zool.

Zoarium incrusting, fleshy, dingy white or yellowish, some-

times of a darker colour; thickly covered, when the

polypides are retracted, with very small obtuse promi-
nences. Zocecia hexagonal, the septa showing distinctly
on the surface.

Ovarian cells scattered over the zoarium, the ova opaque-

white, disposed circularly within them.

Polyjnde with about 15-18 tentacles.

Habitat. On shells, stones, and Fucus from tide-marks to

deep water.

Localities. Probably very common and generally dis-

tributed, though few localities have been recorded. Scot-
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land (Dalyell) : South Devon, Salcombe Bay, Torbay,

incrusting shells of Trochus, &e.
; Mount's Bay, Corn-

Avall
; Ilfracombe ; Llandudno

;
Isle of Man, common

;

Menai Straits
; Herm, on Trochus (T. H.) : Northumber-

land, common (Alder).

Geographical Distribution. Bahusia, on Algffi, 5-20
fathoms (Sniitt) : Baltic Sea, eastern basin, very abun-

dant (K. Mobius).

The cells in this species are normally hexagonal ; but

they are subject to many irregularities, and in older

colonies, where they are closely packed together, they vary

greatly in figure. The septa are usually distinctly visible

on the surface. The crust is sometimes very thin
; in

other states it is much thicker, loses much of its trans-

parency, and becomes charged (according to Smitt) with

argillaceous particles. There are also varieties in the

colour. The species, however, is readily recognizable by
its comparatively smooth surface, mapped out into distinct

areas by the zooecial septa.

The ovaries are distributed irregularly, and often in

great numbers, over the zoarium, and occur as somewhat

circular papillae, within which the opaque-white ova are

visible, ranged so as to form a ring. The ovarian cham-

ber is merely a zooecium destitute of polypide, and set

apart for the discharge of reproductive functions.

The mature embryos may be seen moving about freely

within the cavity ; when about to escape, a tubular orifice

is gradually pushed forth at a point near the top of the

cell, marked by a slight depression, through which they

successively work their way by means of their cilia. I

have seen seven pass from a single chamber in the course

of a few seconds ; and very interesting it was to watch

them struggling through the narrow passage and launching
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themselves into their new sphere of heing. As the sun-

light fell upon the cilia, they were tinted with a most

lovely violet colour. As soon as they have effected their

escape, the larvje begin to move with great activity through

the water*.

Alcyonidium albidum. Alder.

Plate LXX. figs. 8-12.

Alcyonidium albidtji, Aldrr, North. & Diu-li. Cat., Trans. Tynes. Nat. F.

C. r.4 (sep.), pi. V. figs. 5, 6.

Alcyonidium hirsutu.m, 2. y, forma inerustans, Smitt, loe. cit. 497 and 511.

Zoarium incrustmg, semitransparent, yellowish white.

Zooecia distinct, ventricose, not closely united, flask -

shaped, recumbent below, suberect towards the oral

extremity.

Polypide with 18 tentacles.

Habitat. On Algae, zoophyte-stems &c., shallow to deep

water.

Localities. Northumberland, on Hydralbnania fal-

cata from the deep-water fishing-boats (Alder) : Ilfracombe,

not uncommon (Leipner) : Shetland (T. II.).

Geographical Distribution. Spitzbergen, 30 fathoms

(Malmgren, teste Smitt).

The most striking feature of tliis species is the more

or less disconnected condition of the cells. In the

younger portions of the colony they are often completely

separated, and present the appearance of distinct flask-

shaped bodies united by a common crust (Plate LXX.

fig. 8). In this state they are readily detached from

* See a paper by the author iu the Quart. Joiirn. Micr. So. vol. v. p. 17().
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the mass
; figure 10 is taken from two zooecia which had

fallen from a specimen preserved in fluid. In the inner

and older parts of the crust they lie more closely together,
but are still very distinct and retain much the same

form. The lower part of the cell is ovate and recumbent ;

the anterior extremity is bent upwards and suberect, and

forms the neck of the flask-shaped figiire. As Alder has

remarked, this species in certain states " looks somewhat

like a cluster of separate animals/^

Alcyonidium polyoum, Hassall.

Plate LXIX. fig. 9.

Sarcochitum polyoum, Hassall, Ann. N. H. vii. 484 : JoJinst. B. Z. ed. 2,

365, pi. Ixxi.

Zoarium forming a thin fleshy crust, covered with nume-
rous large papillae of irregular form and unequal size,

from which the polypides issue. Ova scattered singly

through the zoarium.

Polypide with 20 tentacles.

Habitat. On Fucus serratus &c., and on shells and

stones.

Localities. Dublin Bay (Hassall) : Northumberland,
on the underside of stones, tide-pools (Alder) *.

Geographical Distribution. Roscoff, especially on

Rhodhymeniapalrnata and Fucus serratus, very fine
(Joliet) .

A. polyoum is chiefly distinguished from A. mytill by

* Mr. Alder was ratbef doubtful as to his identification of the Northum-

berland form with the present species. A. polyoum is included in my
Devon Catalogue ; but I am now inclined to think tJiat the specimens which

I referred to it really belonged to A. mytili.
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having no septa visible on the surface, and by its large

papillae, marking the entrance of the cells. The ova

also appear to be distributed singly throughout the

zoarium, instead of being produced in clusters. Joliet"^

states that it occurs under two very different forms : in

its young state it consists of a very delicate transparent

crust ; but with age it increases in thickness, and forms at

last a fleshy mass which covers the Fuci so as completely

to distort them, and even throws out occasional lobes.

In this condition it has a spongy appearance, and is of a

dull grey colour. In the months of May and June, he

adds, the ova are developed in immense numbers, and

appear as white, or occasionally rose-coloured, points scat-

tered over the surface of the colony.

The species requires further investigation.

b. Zoarium argillaceous.

Alcyonidium parasiticum, Fleming.

Plate LXIX. figs. 4-6.

Alcyonium parasiticum, Flem. B. A. 518: Blainv. Actinol. 525.

Alcyonidium parasiticum, Johist. B. Z. ed. 2, 362, pi. Ixviii. figs. 4, 5 :

Hassall, Ann. N. H. tii. 370 : Bcid, Ann. N. H. xtI. 393,

pi. xii. fig. 11 : Van Ben. {Halodacti/lus) Eech. (Mem.
Bruxelles, xviii.), 62, pi. viii. figs. 9-12 : BaJi/eU, Eem. An.

ii. 33, pi. X. : Smitt, loc. cit. 498 and 514, pi. xii. figs. 14-19,
&c.

Zoarium incrusting, argillaceous. Zocecia very small,

with minute papillae disposed round an oval or circular

area, which is covered by a smooth hyaline membrane.

Polypide with 15-16 tentacles.

* '

Bryozoaires des cotes de France,' 1877, p. 100.
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Habitat. On the stems and branches of Sertularian Hy-
droids (especially Hydrallmania falcata), which it invests

with an earthy coating.

Localities. St. Andrews, abundant (Reid & Mcintosh) :

Northumberland, common (Alder) : Filey ; Menai Straits ;

South Devon, not common (T. H.) : Cornwall (Couch) :

Ireland, north and east shores (W. T.) : Dublin Bay,
common (Hassall).

Geographical Distribution. Bahusia, not rare (Loven) .

Descriptions of this species have commonly been founded

on dried specimens, and have therefore failed to represent

its true character. In this condition it appears as an

earthy incrustation, with a porous surface (Plate LXIX.

fig. 5). Smitt has given us an account of it, founded on

Loven^s detailed observations, which leaves little to be

desired"^.

The younger marginal cells are somewhat elongate in

shape, with distinct septa and a finely granulated surface.

In the older portions of the colony they are shorter, with

a circle of minute papillae, a little within the margin,

forming an opaque border, in the midst of which there is

a rounded area, covered by a hyaline membrane. In the

oldest cells the septa are no longer visible, the papillae are

irregularly placed, or form several rows round the central

area, which still retains the transparent membranous cover-

ing. In all cases the zooecia are exceedingly small.

* It should be noted that Hassall's brief description of this species (the

true nature of which he seems to have been the first to determine), published

in 1841, agrees substantially with Loven's.
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Doubtful Species.

Alcyonidium radiatum^ Alder, MS.

In his Report ou Shetland Polyzoa, Norman mentions a

species of Alcyonidium which he had found between tide-

marks in the Out Skerries, and to which Mr. Alder had

given the above (manuscript) name. No description of

it has been published.

Family II.—Flustrellidae.

Halcyonelle^ (part.), Smitt.

ZocECiA immersed in a gelatinous crust ; orifice bilabiate.

LarvvE furnished with a bivalve shell.

Genus FLUSTRELLA, Gray.

Der. Dim. of Flustra, the sea-mat.

Flustrella, Gray, B.M. Cat. Eadiata : R^dfern : Alder : &c.

Flustra (part.), Fleming : Blaiuville : Johnston : Couch : Hincks : &c.

Alcyonidium (part.), Smitt.

{Not Flustrella of D'Orbigny.)

Generic Character.—Zocecia immersed, the orifice

bilabiate, ivith a movable lip, which acts as an operculum.

ZoARiuM a gelatinous crust.

This genus is distinguished from Alcyonidium, with

which it agrees in most points, by an important difference

ill the structure of the orifice. It is furnished with a
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kind of external operculum, wliicb, though not so highly

organized as that of the Cheilostomata, bears some analogy

to it, and is very different from the ordinary Ctenostoma-

tous structure. The orifice in Fhistrella, which is placed

at the very top of the cell, resembles exactly the opening

of a common clasp-purse. It is bounded above and below

by narrow horny ribs, which correspond with the metal

clasps of the purse, and which are connected at the sides

much in the same way as the latter, and so as to allow of

their opening and closing. When the polypide is about

to issue from its cell the mouth opens, just as the purse

does, by the separation of the two ribs (or lips), which

come together again on its retreat. The upper lip seems

to be fixed, and is very slightly arched
;
the movable por-

tion appears to be the lower lip, which, though not fur-

nished with a hinge, like the operculum of the Cheilosto-

mata, bends outwards to allow of the passage of the

polypide. In this respect, of course, the analogy with the

purse fails. When the orifice is fully open, it is some-

what quadrangular in form. This arrangement is replaced

in Alcyonidium by the simple inversion of the oral appa-

ratus, giving rise, during retraction, to the formation of a

papillary eminence, puckered in the centre, on the surface

of the zoarium. As the polypide of Flustrella issues, a

stout cylinder is first protruded, which often remains ex-

serted in spirit specimens.

In another point the genus exhibits some divergence

from the rest of the present suborder. The setose operculum

is much less conspicuous than it usually is, and, indeed, is

often difficult to detect
;
but it exists, and is composed of

numerous small and slender bristles. The embryology of

the genus presents some interesting points. It has been

recently investigated by Barrels and Joliet, who have

demonstrated the somewhat complex organization of the
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larva [Cijphonautes), which is furnished with two trans-

parent valves, resembling in shape those of a Cypris,

within which the soft portions of the body are lodged.

As in other cases, this highly organized larva, on be-

coming fixed, is reduced, so far as the soft portions of its

structure are concerned, to an amorphous mass of proto-

plasm, from which the primary polypide is developed ^.

The Alcyonidium corniculatwn of Smitt, from Spitz-

bergen, is a second species of the present genus.

Flustrella nispiDA, Fabricius.

Plate LXXII. figs. 1-5.

Flustra iiispida, Fabricius, Faun. Grcenl. 438: Flem. B. A. 537 : Johnston,

Trans. Newc. Soc. ii. 266, pi. ix, fig. 7 : Blainv. Actinol.

450: Hincks, Ann. N. H. ser. 2, viii. 357, pi. xiv. figs. 1-4.

Alcyonidium hispidum, Juhnst. B. Z. ed. 2, 363, pi. Ixvi. fig. 5 : Smitt,

loc. cit. 499 and 517, pi. xii. figs. 22-27.

Flustra spongiosa, Templeton, Loud. Mag. N. H. ix. 469.

Membuanipora s,vo^GiosK,Johnst. B. Z. ed. 1, 282.

Flustra carnosa, Johnst. B. Z. ed. 1, 288, pi. xxxvii. fig. 5: Couch, Corn.

Faun. iii. 125 : Hassall, Ann. N. H. vii. 369.

Cycloum hispidum, W. Thompson, Nat. Hist. Ireland, iv. 476.

Flustrella iiispida, Gray, B.M. Rad. 108 : Eedfern, Quart. Jouru. Micr.

So. vi. 96, pi. iv. : Alder, Cat. loc. cit. 57 : Smitt, Ups. Univ.

Arsskrift, 1863, 12 (sep.).

Zoarinm a rather thick brown crust, the surface rendered

hispid by numerous reddish-brown corneous spines.

Zocecia elongate-ovate or subquadrangular, or six-sided.

* In a paper published so long ago as 1851, 1 haye described and figured

the transparent case by wliich the larva of F. hispida is protected, showing

clearly (in the figure), its bivalve character, and also the mass into which

the larva is resolved after fixation. In the same paper an account is given

of the development of the polypide out of this (protoplasmic) mass. I be-

lieve that this is the earliest notice of the occurrence of a bivalve protective

case amongst the Polyzoan larva;. (See Ann. N. H. for November 1851,

(eor. 2, voh viii.) pi. xiv. figs. 1, 2.)



FLTJSTRELLA HISPIDxY. 507

quincuncially arranged, the front surface flat, smooth

and dense ; orifice somewhat raised, bilabiate, bordered

above and below by a thin horny rib, the lower one

connected with a movable or extensible lip, which acts

as an operculum; a variable number of tall spines

surrounding the orifice, and, in many cases, a row of

similar appendages along the margins of the cells.

Polypide with 30-35 tentacles.

Habitat. On various Fuci [Facus seiratus, Gigartina

mamillosa, &c.) between tide-marks.

Localities. Very common and widely diffiised.

Geographical Distribution. Bahusia, 5-10 fathoms

(Smitt) ; Finmark (Goes & Malmgren) : Greenland (Liit-

ken) : Heligoland (Kirchenpauer) : Roscoff (Joliet) :

France, S.W. (Fischer).

This is in many ways a remarkable form. Its chief

structural peculiarities have already been noticed ; but

more remains to be said of it. In the size and beauty of

its polypides it is unequalled amongst the Polyzoa. Its

rather coarse-looking gelatinous crust, bristling with

spines, is to be found on almost every coast where the

Fucus serratus grows, and spreads over many other kinds

of weed between tide-marks and in the neighbouring
shallow water. The multitudes of the large tentacular

bells, when expanded, give rise to the appearance which

Sir John G. Dalyell has happily likened to a "thin pale-

blue cloud,'^ interposed between the dark surface and the

spectator^'s eye. Through the clear still water of the rock-

pool on a summer day the blue mist may readily be seen,

hovering, as it were, over the masses of Flustrella on the

weed. The size of the polypide is remarkable : it has

often as many as between 30 and 40 tentacles, and is

three or four times as large as that of Alcyonidium myti/i,
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which is furnished with eighteen arms^ and is by no

means a pygmy. The tentacular wreath presents a most

elegant campanulate figure, with an everted margin.

In the young cells the form is hexagonal and very regu-

lar^ the outlines are distinctly defined^ and the walls are

almost hyaline. At this stage few spines are developed ;

only an occasional one is to be met with. In many cases

these appendages are confined to the neighbourhood of

the orifice, around which as many as five to seven are often

ranged ;
but in others they surround the cell, and are

placed along the margin in a row, bending inward over

the front surface. Apart from this important variation,

they differ considerably in number. Each spine rises

from a swollen base.

In the older parts of the colony the cells arc crowded

together, and lose their regularity of form.

Family III.—Arachnidiidae.

Alcyonidiad-e (part.), Hincks (18G2) : Alder.

Zo(EciA usually more or less distant, membranous.

Genus ARACHNIDIUM, Hinchs.

Der. Dim. of upaxmov, a spider's web.

Arachnidia, Hincks, Cat. Devon and Cornw. Zoopb : Alder.

AiiACiiNiDiuM, Ilincks, Ann. N. H. for Sept. 1877.

Generic Character.—Zoarium membranaceous. Zo-

tECiA usually separate, distant, adnate, united by a more or

less filiform prolongation of the cell-wall, so as to form a

delicate network.
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In this genus the massive gelatinous crust, which cha-

racterizes the AlcyonidiidcB, is replaced by a membranous

zoarium. Arachnidmm may be regarded as an Alcyo-

nidium with its cells detached from one another and

held together by a slender thread, instead of being im-

mersed in a fleshy crust. Occasionally the cells are

massed together; but in general they are separated by
considerable intervals, and connected by a filiform exten-

sion of the lower extremity, branches being given ofl^

from the sides. The habit of the Cheilostomatous genus

Hippotlioa is curiously imitated by this form.

Arachnidium hippothooides, Hincks.

Plate LXXI. figs. 1, 2.

Arachnidia hippothooides, Hincks, Dev. Cat., Ann. N. H. ser. 3, ix. 471,

pi. xvi. fig. 2.

Arachnidium HIPPOTHOOIDES (part.), .(iWcr, North. Cat., Trans. Tyiies. F. C.

V. pt. 3, 21 (Sep.).

Zooecia usually rather distant, ovate or lozenge-shaped, of

a light horn colour, connected by a slender fibre; orifice

marked by a small papilla near the tof) ; branches given
off from each side of the cell. Zoarium composed of

lines of cells, which anastomose and form a very delicate

network.

In this species the connecting fibre is generally well-deve-

loped, and the cells are separated by considerable inter-

vals
;

their form is regular and definite. The branch

lines originate at different points on the sides of the

zooecia ;
most commonly they occur in opposite pairs ;

but

occasionally two are given ofl" on each side ; sometimes

they originate from the creeping fibre. The orifice is
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marked by a small papillary rising ; but there is no promi-
nent tube, as in A. fibrosum.

In the original description of this form the cells are

said to be furnished with marginal processes ;
and Mr.

Alder, in his account of it, states that they occur occa-

sionally. On reexamination, however, I cannot satisfy

myself of their existence.

Habitat. On shells.

Localities. On a Cyprinn, dredged off the Isle of

Man
; on shell, Torbay (T. H) .

Arachnidium clavatum, Hincks.

Plate LXXI. figs. 8-5.

Ai!.4ciiNiDiUM CLAVATUM, Hiiicks, Auii. N. H. for September 1877. ser. 4,

XX. 216.

Arachnidia iiippotiiooides, Norman, Shetland PuL, Eep. Brit. Assoc, for

1867,311.

Zoarium forming an irregular network. Zocecia clavate,

elongate, eidarged and rounded at the top, and tapering

otf below; orifice small, placed near the upper extre-

mity.

Distinguished from A. hippothooides by its larger size and

its elongated, tapering, club-shaped cells. They are fre-

quently connected directly by the peduncular lower extre-

mity ;
in other cases this is prolonged into a fibre. Oc-

casionally two or three zocecia are laid side by side and

apparently united. The lateral branches are given off

from the upper part of the cell, a little below the orifice.

Habitat. On the tests of Ascidians, in deep water.

Localities. Shetland (J. G. Jeffreys) : ibid. 5-8 miles

off Balta, on the test of Ascidia sordida (A. M. N.).
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ArACHNIDIUM FIBROSUM.

Plate LXXI. figs. 0, 7.

PAkachnidium iiiPPOTiiooiDES (part.), Alder, Suppl. Nortbuiiib. Cat., Trans.

Tyues. F. C. v. pt. 3, 21 (sep.).

Zooicia irregularly shaped, generally more or less ovate,

connected by short anastomosing fibres, which are given
off with much irregularity ;

the margin of the cells set

round with very numerous fibrils or filiform processes ;

orifice longv, tubvilar, projecting.

The most marked characteristics of this species are the

irregular form of the cells, and their numerous marginal

processes, and the long and prominent orifice. The con-

necting threads are generally short, and vary both in

number and position ; frequently several originate from a

cell. The margin of the zooecia commonly gives off a

number of very delicate fibrils, often of considerable

length, which spread out in all directions, and constitute

a kind of fringe. Sometimes the cells are united at the

extremities and form a continuous line
; occasionally they

are massed together ; but in its usual condition the zoarium

is a rude and irregular network. The tubular orifice is of

very considerable length, suberect, and prominent.

Habitat. On the tests of Ascidians and on shell.

Localities. Lulvvorth Cove; ? Northumberland (Alder).
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Group b. Stolonifera, Elilcrs.

Vesicularina, Johnston.

Les CENTiiiPUGiNES RADiCELLES (part.), D'Orbigny.

Vesiculakie.e, •Smitt.

ZoARiuM horny or membranous. Zocecia developed by

budding from the internodes of a distinct stolon or

stem.

i. Orthonemida, Hincks.

Polypi DEs with all the tentacles erect and forming a perfect
circle.

Family IV.^—Vesiculariidae.

ZotECiA contracted below, not closely united to the stem at

the base, deciduous, destitute of a membranous area.

ZoARiuM repent or erect.

a. Polypides furnished with a gizzard.

Genus VESICULARIA (part.), J. V. Thompson.

Dei". From vesicula, dim. of vesica, a bladder.

Vesiculap.ia, J. V. Thompson (part.), Zool. lUust. 1830: Farre: Johnston :

&c.

Sertularia (part.), Linnasus : Pallas : &e.

Laomedea (part.), Lamoiiroux : Blain-ville.

Valkeria (part.), Fleming : Dalyell.

Generic Character.—Zocecia ovate, distant, disposed

regularly in a single series on one aspect of the stem.

ZoARiuM phytoid, rooted by a fibrous base. Polypide with

a small number of tentacles and a gizzard.
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Vesicularia SPINOSA, Linnffius.

Plate LXXIII. figs. 3-7.

Silk Coralline, Ellis, Corall. 20, no. 17, pi. xi. figs, b, B, C, D.

Sertularia SPINOSA, Linii. Syst. eel. 12, 1312 : Ellis ^ Sol. Zooph. 48 :

LamJc. An. s. V. ed. 2, ii. 148.

Sertularia sekicea, Pall. Elench. 114.

Laomedea SPINOSA, Lttmx. Pol. cor. flex. 208 : Blainv. Actinol. 474.

Valkeria SPINOSA, Flcm. B. A. 5.51 : Dalyell, Eem. Au. i. 251, pi. li. figs. 3,

3«.

Vesicularia spinosa, J. V. Thomps. Zool. Illust. Mem. v. 98, pi. iii.

figs. 1-8: Farre, Phil. Trans. 1837, 401, pi. xxii.: Van

Ben. '

Eecherches,' Mem. Acad. Roy. Brux. xviii. 30, pi. iv.

fig. C : Cotich, Corn. Faun. iii. 94, pi. xrii. fig. 1 : Johnst.

B. Z. ed. 2, 370, pi. Ixxii, figs. 1-4.

Zoarium confervoid, slender, of very delicate texture, the

principal and secondary shoots regularly branched,

rooted by a fibrous base; main stems overlaid with many
capillary tubes, zigzagged, tapering ;

branchlets given
off from each bend in pairs, which are placed alter-

nately on different aspects of the stem, short, much
divided dichotomously, the divisions terminating in

spine-like points, jointed above each bifurcation. Zo-

cecia oval, transparent, rather distant, rising from a

circular orifice, with raised rim, three to each internode,

Polypide with 8 tentacles.

Height from about 4 inches to a foot.

Habitat. On stones, oyster-shells, Coralhnes, weed, &c.,

from tide-marks to deep water.

Localities. The Nore (Ellis) : Guernsey, Fermain

Bay; South Devon; Ilfracombe, on weed in rock-pools,

and ofl" the Capstone, 8-10 fathoms ; Menai Straits
;

Llandudno; Lytham, Lancashire; Isle of Man; Yorkshire

(T. H.) : Liverpool (Landsb.) : off the Deadman, on

Corallines, rare (Couch) : S.E. of Yarmouth (Kirchen-

pauer) : near Hartlepool, rare (J. Hogg) : Cullercoats,

2l
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Northumberland, a single specimen (Alder) : St. An-

drews, on rocks near low-water mark (Prof. John Reid) :

Leith shore (D. Landsb., jim.) : Wick, rare (C. W. P.) :

Shetland (Barlee, fide Alder) : Ireland, north, east, and

west coasts; very fine near Dublin (W. T.).

Geographical Distribution. Ostend (Van Ben.) :

RoscofF, abundant (Joliet) : Mediterranean (Pallas) : Italy

(
Kirchenpauer) .

V. spinosa grows in tall and graceful shoots, tapering

towards the top, and thickly clothed with dichotomously

divided and somewhat flabellate branchlets. These are

arranged in pairs at each flexure ; and the pairs arise alter-

nately from opposite aspects of the stem, so as to give a

full and rounded and almost subverticillate appearance to

the whole. From the main stems branches are frequently

given oW, which are copies of the original shoot ; in large

specimens the ramification is luxuriant. The spinous

terminations of the branchlets, to which the species owes

its name, are not met with on those portions of the

zoarium where growth is proceeding : here the tips are

rounded and blunt, and the characteristic habit of the

species is wanting (Plate LXXIII. fig. 5).

The tubular fibres, which loosely invest the stems for a

considerable portion of their length, take their origin on

the internodes a little above each bend, and tend down-

; wards, becoming free at the base of the shoot, where they

act as rootlets.

The zoarium is singularly delicate in texture and trans-

parent, and the internal structure may be thoroughly

investigated with the greatest ease. The endosarc con-

sists of a slender thread, running through the tubular

stem from cell to cell, and communicating with each

through an orifice at the base ; at each division of the
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stem it bifurcates. The zooecia, which are pretty regu-

larly ovate in form, and so transparent as to keep no

secrets, arc unilateral, and ranged in single file, dimi-

nishing gradually in size towards the end o£ the branch-

lets. The polypide is furnished with short stiff tentacles,

destitute of the tactile setae which occur in Bowerbankia

imbricata and other forms.

Genus AMATHIA, Lamouroux.

Der. From Amathia, one of the Nereids, according to Homer.

Amathia, Lamouroux (1812): D'Orbigny (for species with the cells in cou-

tiuiious series).

Sektularia (part.), Linnaeus: &c.

Serialaria, Lamarck (1816) : Fleming : Johnst. : D'Orbigny (for species

with the cells in distinct groups) : &e.

Talkeria (part.), Dalyell.

Amathella (sp.), Chakadella (sp.), &c., Gray.

Generic Character.—Zoarium consisting of a creeping
tihbular stem and erect filiform shoots, dichotomously
branched. Zo(ecia subtubular, in two parallel roivs, dis-

posed in distinct groups, which are placed on one or both

sides of the stem, or wind spirally round it ; or forming a

continuous series.

D'Orbign? has placed the species with the cells in

groups and those with the cells in continuous series in

two separate genera, applying Lamouroux's name to one

and Lamarck^s to the other. But the distinction is purely

artificial ;
the structural difference between the two sec-

tions is quite unimportant, and they are united by inter-

mediate forms. The species like our own A. lendigera,

with the cells in distinct unilateral groups, are connected

through such forms as A. alternata, Lamx., in which the

groups are placed alternately on opposite sides, Avith

2l 2
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those which have them spirally disposed (the latter ar-

rangement being a slight modification of the alternate) ;

and they again (as represented^ for instance, by A. senii-

convoluta, Lamk.) are but a step removed from the

species with a continuous spiral winding round the entire

stem.

The known species are not numerous
;
but the genus

is widely distributed, ranging from our own shores and

the Mediterranean to Japan, the American seas, and

Australia.

Amathia LENDiGERA, Linuseus.

Plate LXXIV. figs. 7-10.

Nit Coralline, Ellis, Corall. 27, pi. xv. no. 24, fig. b, B.

Sertulari.\ LENDIGERA, Livn. Syst. 1311: Pa^^. Elench. 124: Ellis ^ Sol.

Zooph. 52 : Lister, Phil. Trans. 1834, 384.

La Sertolara lendincsa, Cavolini, Polip. Mar. 229, pi. ix. figs. 1, 2.

Amathia lendigera, Lamouroux, Bull. Soc. Philom. 1812 ; Pol. cor. flex.

159; Expos. Meth. 10: Heller, Bryoz. Ad. Meer. 51.

Serialaria lendigera, Lamk. Ann. s. Vert. eel. 2, ii. 169: Fle-yn. B. A. 547:
Blainv. Actinol. 476, pU xxxviii. fig. 2 : Couch, Corn. Faun.
hi. 94, pi. xvi. fig. 4: Johnst. B. Z. ed. 2, 368, woodcut,

fig. 68 : D' Orb. Pal. Fran^. terr. cret. : Landsb. Poji.

Hist. 367, pi. xix. fig. 76: Alder, Northumb. Cat. 66

(sep.) : &c.

Valkeria lendigera, BalycU, Rem. An. i. 249, jdI.
lii.

Zoariuin much branched, forming dense tangled masses
;

branches dichotomous, pellucid, obscurely jointed above

each division. Zooecia subcylindrical (ovate, compressed

laterally), disposed in distinct unilateral groups, placed

immediately below a fork, and containing usually from

4-8 cells in each row, which decrease in size towards

the upper extremity.

Polypide with 8 tentacles.

Habitat. On Fuci (especially Halidrys siliqtiosa) and

zoophytes, from low-water mark to deep water.
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Localities. Very generally distributed, but seems to

be less abundant in the north than in the south and west.

It is not recorded from Shetland
;
nor does it occur in

the Scandinavian and Arctic lists. Northumberland and

Diu-ham, not rare (Alder) : Firth of Forth (D. Landsb.,

jun.) : Filey, Yorkshire; Llandudno; Menai Straits;

Isle of Man, common; Swanage Bay, in profusion; Ilfra-

combe, tide-marks and 8-10 fathoms ; South Devon, in

great luxuriance, chiefly on Halidrys (T. H.) : Isle of

Wight (W. T) : Hastings, somewhat rare (Miss Jelly) :

Sussex, frequent (Pallas) : Tenby (F. Walker) : Cornwall

(C. W. P.) : north, east, and west coasts of Ireland (W.

T.) : Youghal (Miss Ball) .

Geographical Distribution. Roscoff, at all depths,

especially on fibrous Algse in the Zostera-hediS, (Joliet) :

France, S.W. (Fischer) : coast of Belgium (Pallas) : Posi-

lipo, St. John's Grotto (Cavolini) : Adriatic, on Algaj and

zoophytes (Heller) : South Africa, the present species or

one closely resembling it (Busk).

This pretty species is diffuse and luxuriant in its habit

of growth, and overspreads the Algse and corallines, in

which it delights, with a perfect tangle of its delicate,

flexile stems. As Ellis has remarked,
"

it climbs up and

runs over other Corallines and Fucuses as Dodder does

over other plants.'' It is truly scandent in its habits, and

not only attaches itself by means of its slender inter-

twining branches, but also gives off here and there at

times, as the ivy does, delicate fibrils, Avhich seize the

nearest support, and secure, as it were, a new starting-

point for its vigorous growth.

The zooecia, which form the isolated groups, are ranged
in two contiguous pai'allel rows, those in each roAv being

closely united to one another. They become gradually
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shorter towards the upper extremity of the group, and

imitate in their arrangement
" the antique figure of Pan^s

pipe/"" The surface, both of the stem and cells, is

speckled.

Genus BOWERBANKIA, Farre.

Der. Named in honour of Dr. Bowerbank.

BowBRBANKiA, Farre, Phil. Trans. (1837) : Johnston : Van Beuedeu : &c.

Sertularia (part.), Adams : &c.

Valkeria (part.), Johnston, B. Z. ed. 1 : Hassall : Couch.

Serialakia (part.), Templeton.

Generic Character.—Zocecia ovate, disjunct, clustered,

often subspirally arranged. Zoarium repent or erect.

PoLYPiDE with a small number of tentacles (8-10) and a

gizzard.

The genus Boiverbankia, as founded by Dr. Farre, was

distinguished from Valkeria auctt. by the possession of

a gizzard, and embraced a single species. We now know

that there is a wider range of difference between these two

forms ; and it has been necessary to remove the latter to

a distinct group [Campylonemida) ,
of which it constitutes

the type.

In his genus Valkeria, Dr. Johnston has included

the Sertularia pustulosa of Ellis and Solander
;

but

this form is furnished with a gizzard, and agrees with

Boiverbankia in the arrangement of the tentacles and in

general structure, and should undoubtedly be united with

it. The slight difference between them in the number of

arms (the one has 10 and the other 8) is a point of no

special importance. One or two other species have oc-

curred since Johnston^s time, which bear a general re-

semblance to B, pustulosa, and will rank with it in the
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same genus. They all possess eight tentacles
; they are

of slighter build and more delicate habit than B. imbri-

cata, and the structural features are less strongly pro-

nounced than in the latter^ but there are no differences

between them of generic value. They are all furnished

with the manducatory organ_, and have the arms ar-

ranged in a perfect circle.

Little is known as yet of the distribution of the Cteno-

stomata generally. The forms have been so imperfectly

discriminated that some doubt necessarily attaches to the

identification of the species, and at the same time the

comparative difficulty of preserving them has greatly

limited our knowledge of the foreign members of the

group.

The genus Bowerbankia has one representative at least

on the northern coasts of America {B. gracilis, Leidy); it

has occurred in the Caspian Sea ;
and I have detected spe-

cimens of B. imbricata form densa on an Alcyonidium from

the White Sea_, for which I am indebted to M. Meresch-

kowsky. Smitt records it from Norway and Spitzbergen.

Valkeria Vidovici of Heller, from the Adriatic, is also

probably referable to this genus ^.

BOW^ERBANKIA IMBRICATA, AdamS.

Plate LXXIII. figs. 1, 2.

Sertularia imbricata, Adams, Linn. Trans, v. 11, pi. ii. figs. 5-11 : J. V.

Tkomjjs. Zool. Illust. 94, pi. i. figs. 1-4.

Valkeria glomekata, Coldstream, Ediub. N. P. Journ. ix. 235, pi. ii.

figs. 1, 2.

Seiiialaria imbricata et verticillata, Tem^leton, Mag. Nat. Hist. is. 4G7,

fig. 66.

Valkeria imbricata, Johjist. B. Z. ed. i. 254 : ? Couch, Com. Faun. iii. 95,

pi. xrii. fig. 2.

*
Kirclienpauer mentions a Vesicularian, apparently allied to B. pustu-

losa, which had been brought by Dr. v. Martens from Yokohama.
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BowERBANKiA IMBRICATA, Johiist. B. Z. ecl. 2, 377, pi. Ixxii. figs. 5, 6 :

Alder, Northumb. Cat. loo. cit. 67 (sep.) : W. Thompson,
N. H. Irel. iv. 466 : Hincks, Dev. Cat., Ann. N. H. ser. 3,

ix. 473 (59, Sep.) : JoUct, Bryoz. d. cotes de France, 102, &c.

(Not B. imbricata, Gosse, Mar. Zool. ii. fig. 39.)

BowERBANKiA DENSA, Favre, Phil. Trans. 1837, 391, pis. xx. & xxi. : Johnst.

B. Z. ed. 1, 255: Van Ben. Recb. 29, pi. iv. fig. A (Mem.
Brux. xviii.).

Stem tubular, creeping {B. densa auctt.) or erect, and ir-

; regularly branclied {B. imhricata) *. Zooecia large, ovato-

cylindrical, transparent, broad and squarish at the top,

somewhat narrowed below, disposed in groups along the

creeping stolon, or in irregular clusters (sometimes
almost continuously) on the erect stems and branches.

Polypide with 10 tentacles, furnished with a row of about

12 tactile setae on the back : gizzard large and power-
ful.

Height of the erect form 1-3 inches.

In its erect form this species grows in "
bushy, flaccid

tufts," much and irregularly branched, and attains a very

considerable size. The cells are arranged in large, dense

clusters along the stem, either on one aspect of it only,

or (not unfrequently) on all sides of it. Occasionally the

groups blend, and the zooecia range almost continuously

along the branches. The stem is stout and smooth, and

of a decided horn-colour. In its humbler form B. imbri-
*

cata spreads on the surface of Algse, stones^ &c., the

cells being grouped at intervals on the creeping stolon.

The common Corallina is a favourite habitat
; and on

this it forms compact suborbicvilar tufts, which completely

surround the stem.

* "Au printemps * * * on troiive abondamment la forme densa de la

Bowcrhankia compos^e d'une quantity de loges dressees sur la surface de I'Algue

et pressdes I'une contre I'autre de maniere a ne former qu'un tapis. Plus

tard se detacbent de ce groupe des stolons, puis des rameaux libres qui

poussent des branches et, se garnissaut de paquets de loges, reproduisent la

forme imbricata."—Joliet, Bryozoaires des cotes de France.
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The cells are large and stout^ and somewhat squared

at the top^ during retraction. Through the transparent

walls the polypide, which exhibits the most highly

specialized form of the Ctenostomatous structure, can

be readily examined"^. It has ten tentacles, which are

not everted at the extremities, and form a rather slightly

expanded bell. They are furnished with numerous bristles,

ranged in a single line along the back. Joliet states that

in the case of the erect form he has frequently met with

only eight tentacles ; ten, however, seems to be the pre-

valent and normal number.

In summer, when reproduction is proceeding, the colo-

nies are tinted red by the larvae which occupy the cells.

Habitat. On various Fuci, Corallina officinalis, other

Polyzoa [Flustra, Vesicularia, &c.), on the underside of

stones, &c., from between tide-marks (chiefly) to deep

water (?).

Localities. Very common and generally distributed.

Geographical Distribution. White Sea, on Alcyoni-

dium (Mereschkowsky) : Caspian Sea (O. Grimm) : Os-

tend (Van Ben.) : Roscoff, on Fucus serratus and Fuco-

dium nodosum (chiefly), also on Cystoseira, in the Lami-

narian zone
; especially fine and abundant in brackish

water (Joliet) .

Bowerbankia caudata, Hincks.

Plate LXXV. figs. 7, 8.

Valkeria caudata, Hincks, Ann. N. H. ser. 4, xx. 215 (1877).

Stem creeping. Zooecia elongate, subcylindrical, biserial,

opposite, truncate at the top, slightly narrowed below,

* It is the subject of one of Dr. Farre's classical memoirs, which have con-

tributed so largely to our knowledge of the anatomy and physiology of the

Polyzoa.
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and produced at the base into a short_, pointed,, caudate

process^ which bends outwards
; disposed in companies

along the creeping stem.

Polyjnde with 8 tentacles.

In the original account of this species I have stated that

I had been unable to detect a gizzard. But I have since

had the opportunity of examining a considerable number

of well-preserved specimens ; and I find that this organ is

present and well-developed, and that the structure gene-

rally agrees with that of Boiverbankia.

The cells are much smaller and slenderer than those of

B. imbricata, and are not so broad and squarish at the top
as the latter. Below they terminate in a pointed, some-

what spur-like extremity, which is very conspicuous in the

youngest cells, but is often less apparent in the adult. The

cell is attached at a point a little above the base
; and the

extremity commonly bends outwards. Normally the zooecia

are disposed in separate groups or companies along the

stem, and are placed opposite to one another with much

regularity ;
but in certain states they are more crowded

together, and the clusters almost blend.

I have little doubt that B. caudata will prove to be far

from uncommon; it has probably been confounded with

B. imbricata.

Habitat. On Algae, from moderate depths.

Locality. Ilfraeombe (Leipner).

BOWERBANKIA PUSTULOSA, Ellis & Sol.

Plate LXXVI. figs. 1-5.

DiciiOTOMOus Tubular Coralline, EU. Corall. 54, pi. xxvii. fig. c, B.

Seiitularia PUSTULOSA, Ell.
cf-

Sol. Zooijli. 54 : Flan. Br. An. 551.

Vesicularia PUSTULOSA, J. V. Thontpson, Zool. Illust. 99, pi. i. figs. 5-11.

Valkeria PUSTULOSA, Johnst. B. Z. ed. 2, 376, pi. Ixvii. figs. 7-9 : &c.
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Zoarium erect^ phytoid, mucli branched dichotomously,

jointed^ branches given ofiF just below a joints blunt

at the extremities
;

stem flexuous, rather stout^ of a

light horn-colour. Zoop.cia ovatCj disposed at intervals

in groups along the stem and branches, a group on

each internode, subspirally arranged in two series ; the

clusters dense, elongated, occupying generally about

two thirds of the internode, narrowed below and widen-

ing upwards.

Polypide with 8 tentacles.

Height 2 or 3 inches.

From the large size of the clusters of cells, this species

has a comparatively stout habit. It grows in tall and

dense arborescent tufts, sometimes attaining a height of

four inches. The zooecia, during the retraction of the

polypides, are contracted above, and, for a short distance

below the extremity, transversely striated. Their sub-

spiral arrangement is very apparent in the young ter-

minal clusters.

The polypide is furnished with a gizzard, which is small

as compared with that of B. imbricata
; indeed there is a

delicacy in the entire structure which is wanting in the

latter. The oesophagus is very long ; whilst the stomach

is short and slender, and pointed below. The setose oper-

culum is a remarkably beautiful object, and is composed
of about twenty tall and extremely delicate bristles, united

by a membranous sheath of extreme tenuity.

Habitat. On Fuci &c., in shallow water.

Localities. Isle of Wight (Ellis) : Cork Harbour (J.

V. Thompson) : Youghal (Miss Ball) : Dublin Bay

(Hassall) : Belfast Bay (W. T.) : Menai Straits
;
Llan-

dudno
; Ilfracombe, extremely abundant off the Cap-

stone; Salcombe Bay, plentiful (T. H.) : Fowey Harbour,

and off Goran, Cornwall, very rare (C. W. P.) : Leith

shore, rare (D. Laiidsb., jun.) .



524 VESICULAllIID^.

BoWERBANKIA CITRINA, Hincks.

Plate LXXVI. fig8. 6-8.

Valkeria ciTiiiNA, Hincks, Ann. N. H. ser. 4, xx. 215 (1877).

? Valkeria imbrk'Ata, Balycll, Eem. An. i. 246, pi. 1.

Stem erect, slender, dicliotomously branched. Zooecia

clustered, somewhat spirally disposed, oval, small and

delicate, not densely crowded; the clusters short, placed

immediately below each bifurcation, and occupying
about the upper half of the internode or less.

Polypide of a citron colour, with 8 tentacles : very tall

when expanded.
Shoots clustered, of slender habit, forming bushy tufts.

From the preceding species B. citrina is distinguished by
its smaller size and more delicate habit, by its short and

not very dense companies of cells, which do not extend

far below the joint, whilst those of the kindred species are

elongated and compact and occupy a large proportion of

the internode, and by the exquisite colour of the tentacles

and other portions of the polypide.

This might perhaps be regarded as a variety of B. pustu-

losa, were it not that the differences in habit (which are so

striking that the two forms are distinguished at a glance)

are always associated with the remarkable peculiarity in

the colour of the polypides. The coloured portions are

the tentacles and a line running down the body and pro-

bably marking the course of the oesophagus. Each of

the arms is traversed by a central line of bright citron-

coloured granules.

The polypides of this species are most beautiful objects,

both when stowed away in their transparent cells and

when expanding their tinted wreaths of tentacles.
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Habitat. On rocks near low-water mark^ and in shallow

water.

Localities. Ilfracombc, the Tunnels, and dredged off

the Capstone (T. H.).

Bowerbankia GRACILLIMA, Hincks.

Plate LXXV. fig. 6.

Valkeria GRACILLIMA, Hincks, Ann. N. H. Sept. 1877, 216.

Stem creeping, rather stout, and sinuous. Zooecia dis-

posed in groups of varying size at intervals, slender,

elongate-oval when contracted, flask-shaped when the

polypide is extended, rounded off below, of a light horn-

colour.

Polypide with 8 tentacles.

This species is not characterized by any very marked fea-

ture, but is very distinct notwithstanding from any form

with which I am acquainted. The cells originate on the

sides of the creeping stem, but are not regularly biserial ;

they are very slender and graceful in form, and are con-

siderably larger than those of B. pustulosa and cit?'ina.

The gizzard is very conspicuous. Along the back of each

tentacle runs a line of very delicate setse
;
and two or three

stand out very prominently at the extremity. A very

long bristle also projects at the base, and is visible

standing out on each side at the bottom of the tentacular

bell.

Habitat. On Corallina and stones between tide-marks.

Localities. Ilfracombe, probably (Leipner): Salcombe,
in rock-pools ; Torquay, tide-marks (T. H.).
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Genus AVENELLA, Dalyell

Der. Dim. of avena, oats.

AvENELLA, Dalyell, Rem. An. Scotland : Wyrille Thomson.

Generic Character.— Zocecia solitary, irregularly

scattered, subunilateral, curved, and slightly contracted

above. Stem repent, nearly simple. Polypides with

numerous tentacles and a small gizzard.

There has been some strange misapprehension amongst
authors respecting this well-marked form. Notwith-

standing the figures and excellent descriptions of it which

we have from Sir J. G. Dalyell and Sir Wyville Thomson,
it has been perseveringly identified by several of our recent

writers on the Polyzoa with the Cylindroecium dilatatum

of the present work, a species with which it has little in

common. Indeed the two forms belong to different fami-

lies. Avenella is furnished with distinct, deciduous cells ;

whilst the species with which it has been confounded has

its cylindrical zooecia closely and permanently united to

the creeping stem.

It is somewhat remarkable that a form which Sir Wy-
ville Thomson describes as

'' one of the largest and most

conspicuous of our Vesicularian Polyzoa/' and which

seems to be abundant on certain parts of the coast, should

have attracted hitherto so little attention and been so

generally misunderstood.

Avenella is separated from the other members of the

family by the peculiarities of its cell and its large number

of tentacles.
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AvENELLA FuscA, Dalycll.

Plate LXXVII. figs. 6, 7.

AvENELLA FUSCA, Dalyell. Rem. An. ii. 65
;

i. pi. xii. fig. 11. (Not Farrella

fusca, Busk, Q. J. Micr. Sc, nor Avenella fusca. Alder,

Northumb. Cat., nor Valkeria fusca, Smitt, loc. cit. 502,

pi. xiii. fig. 38.)

AvENELiiA Dalyellii, WyvUk Tlwmson, Ann. N. H. ser. 2, ix. (1852), 403,

pi. xvi. B.

Btem very much attenuated_,
'^ much matted and inter-

woven." Zocecia large (about -^ inch long), set at ir-

regular intervals, and not in the same line, more or less

curved, roughened with scattered horny bristles, of a

brown colour.

Polypide with 20-24 tentacles.

A. FUSCA is remarkable for luxuriant growth, and forms
" dense tangled masses." Its cells, according to Sir W.
Thomson, are not unlike the ergot of rye.

Habitat. On Sertularian hydroids, chiefly from rather

deep water.

Localities. Scotland, on zoophytes, ^^or on sluggish

animals," e. g. Hyas araneus (Dalyell) : Newhaven,

amongst rejectamenta of the oyster-dredges, on various

species of Halecium and other corallines ; off Port Appin,

Argyllshire, on Dtphasia pinaster ; Dogger bank (Sir

Wyville Thomson) .



528 VESTCULAllIID^E.

b. Polypides destitute of a gizzard.

Genus FARRELLA, Ehrenberg.

Der. Named in honour of Dr. Farre.

Farrella, Ehrenberg, Abband. Konig. Akad. d.Wissensch. zu Berlin, 1838:

Johnston : Hincks.

Lagenella* Farre, Phil. Trans. (1837): W. Thompson : Hassall.

Laguncula, Van Beueden (1845).

Generic Chakacter.—Zo(ecia ivith a bilabiate orifice,

elliptical, scattered. Zoarium repent. Polypides without

a gizzard.

The most important distinction between the present

form and Bowerbankia is to be found in the absence of

the gizzard, which is so striking a feature of the latter

genus. Farrella is also distinguished by the bilabiate

orifice of its cell. But there are also differences in the

general cast of its structure ; and we have in this genus, on

the whole, a less highly specialized form than Boioer-

bankia. In the latter the oesophagus is of great length,

the gizzard is a highly organized and powerful structure,

and the tentacles are furnished with an apparatus of tac-

tile setse, which is wanting in the present genus.

Dr. Farre has also noticed a difference between the two

forms in the position of the stomach during retraction.

In Farrella it is never brought down to the bottom of the

cell, but remains suspended from the upper part of it by

the intestine. Altogether the differences between the poly-

pides of the two genera are of much significance.

Smitt is inclined not to attach so much importance as

Farre to the presence or absence of the gizzard. He has

^' This name had been previously applied (1832) to a Protozoon.
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noticed that within the limits of one colony this organ is

in some cases very conspicuous and fully developed,

that in others it is destitute of its dark colour, less

completely developed, and much less apparent, while in

others, again, it seems to he ahsent. He appears to think

that this character is hardly to be trusted as a diagnostic.

My own experience certainly does not support this view.

I cannot remember that I have ever met with a cell of

Bowerhanhia imbricata (for instance) in which the gizzard

was not well developed and a conspicuous feature.

I£ it be occasionally absent in species which are usually

furnished with it, this exceptional fact would hardly affect

its importance as an element of structure.

The ova are liberated in this genus, according to Van

Beneden, through an orifice at the base of the tentacular

wreath.

Farrella REPENs, Farrc.

Plate LXXYIII. figs. 5, Tj.

Lagenella REPENS, Favve, Phil. Trans. 1837, 403, pi. xxir. : W. Thompson,

N. H. Irelaud, iv. 464 (not L. repens of Hassall).

BowERBANKiA REPENS, Johist, B. Z. ed. 1, 256.

Laguncula REPENS, Vcm Ben. Eeeherches &c.,
" Sur rorganisation des

Laguncula" Mem. Acad. Roy. Bruxelles, xyiii. 25, pi. i.

and pi. ii. A.

Laguncula elongata, id. loc. cit. 26, pi. ii. B.

Farrella producta, Hincks, Ann. N. H. ser. 2, viii. 361, pi. xiv. fig. 10.

Farrella repens, Johnst. B. Z. ed. 2, 380, woodcut, fig. 58 (after Farre).

Stem repent. Zocecia oblong, transparent, springing irre-

gularly from the sides and upper surface of the stem,

pedunculate, the peduncle much shorter than the

cell.

Polijpide usually with 12 tentacles, which are destitute of

setae ; occasionally with 10 or 11.

2 m
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Form elongata. With the peduncle as long as the cellj or

longer.

Pohjpide with 10-16 tentacles; 12 I have found to be the

usual complement.

We can hardly, I think, regard the difference in the

length of the peduncular portion of the cell in the two

forms [repens and elongata) as more than varietal, as they

seem to agree in all other respects. The usual number of

the tentacles in both is twelve ; but there are slight irre-

gularities.

As to the distribution o£ the species, it is somewhat

peculiar that the elongata form, which is too remarkable

readily to escape observation, has only been noticed on

certain portions of the Lancashire coast, where it occurs

in amazing profusion, investing all kinds of marine sub-

stances. For the form repens we have only one or two

British localities ;
but it may be more easily overlooked

or confounded, on slight examination, with Bowerbankia.

From the extreme tenuity and transparency of the

cctocyst, the internal structure can be studied to the

greatest possible advantage in this species. It forms the

subject of an admirable memoir by Van Beneden.

Habitat. Carapace of crabs, shells, Alga3, Hydroids,

&c.

Localities. Isle of Sheppey, not very common (Farre) :

Strangford Lough, on Algae (W. T.).

Form elongata. Fleetwood, on a buoy ; Lytham, ex-

tremely abundant (T. H.).

Geographical Distribution. Ostend, very common,

especially on Sertularia, Tubidaria, and Flustra (Van

Beneden) : Caspian Sea (Grimm),
Form elongata. Ostcnd, on the carapace of the common

crab (Van Beneden).
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Family Y.—Buskiidae.

Vesiculariadje (part.), Alder.

Zo(EciA contracted below, not continuous with the creeping

stolon, ivith an aperture on the ventral surface.

Genus BUSKIA, Alder.

Der. Named in honour of Prof. Busk.

BU.SKIA, Alder, Trans. Tynes. Nat. F. C. (1857).

Generic Character.—Zo(ecia corneous, flask-shaped,

decumbent, adherent for a great part of their length, deve-

loped at intervals from a creeping tubidar stem ; a mem-
branous area on the ventral {or under) side immediately
beloiv the orifice. Polypide ivith a small number of ten-

tacles. Gizzard ?

Several geuera contend for the honour of bearing

Mr. Busk's name ; but there seems to be no doubt that

Mr. Alder's Buskia Avas the first in the field. The well-

deserved tribute is enhanced in value, coming, as it does,

from so accurate and accomplished a student of the Inver-

tebrata.

In this genus there is an "
aperture

" on the under or

ventral side of the zooecium, which is covered by a thinner

material than that of which the upper portion of the cell

is composed. This aperture corresponds with the similar

structure which we find in Triticella and Mimosella, and

represents the membranous area of the Cheilostomata,

on which the oral operculum is placed. It occupies the

whole space between the terminal orifice and the point at

2m '^
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which the cell hecomes adherent. This portion of the

cell bears a somewhat close resemblance to the end of a

quill prepared for pen-making. I am inclined to think

that the membranous area extends also over the adherent

part of the zooecia ; for, when detached, the lower wall is

generally found to have disappeared, as if it might have

been formed of more delicate material than the rest.

This structural peculiarity must separate the present

genus from the Vesiculariidce.

BusKiA NiTENS, Aider.

Plate LXII. figs. U, 7 ;
and Woodcut, fig. 28.

BusKiA NITENS, AJdcv, Nortli. Cat. loc. cit. G6. pi. v. figs. 1,2; Quart. Journ.

Micr. Sc. V. (1857) 24, pi. xiii. figs. 1, 2.

Stem slender, branching or anastomosing, with occasional

short spinous offshoots. Zooecia minute, glossy, flask-

shaped, rather ventricose, the anterior portion free and

slightly turned upwards, tapering towards the orifice,

which is terminal and placed at the top of a mem-
branous area, occupying the under surface of the free

neck-like portion of the cell
; irregular, flattened, and

adherent spines given off" from the sides of the cell.

Polypide with 8 shortish and rather stout tentacles.

BusKiA NITENS, thou^h abuudaut, is so minute and incon-

spicuous that it readily escapes observation, and very few

localities for it have hitherto been recorded. It ranees to

extreme northern latitudes, where it occurs in a profusion

which shows the conditions of life to be congenial. The

stems and calycles of the various species of Lafo'ea are a

favourite habitat, and are often overspread with its bright

insect-like cells. I have also found it creeping over
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Crisia cornuta, and even running up its long slender setae,

which were literally clasped by the spinous base of the

cell.

There is very great irregularity in the development of

the processes round the base of the zooecium. They seem

to be occasionally wanting altogether; in other cases they

are short and very numerous, in others again, fewer in

number and more produced.

The neck-like prolongation of the zooecia in front is

variable in length ; it is quite free and slightly turned

upwards, and its underside is occupied by the aperture,

which is closed in by a membranous covering. The cells

are laid alongside the stem, to which they are attached by
the lower extremity. They are remarkable for their

smooth and shining surface ; and the species well deserves

its name.

Habitat. On various kinds of Hydroida and Polyzoa,

&c., and occasionally on stone, from tide-marks to deep

water.

Localities. Northumberland, on Hydrallmania, Lafoea,

&c., deep water, rather rare (Alder) : Whitley, on stone

at low-water mark (J. Coppin) : Guernsey ;
Salcombe

Bay, on Lafoea clumosa ;
off Lulworth Cove ; Llandudno ;

Filey; Whitby (T. H.) : Wick, on Sert. abietina (C. W.

P.) : Shetland, on Halecium labrosum (Barlee) .

Geographical Distribution. Davis Straits, on Hy-

droids, 100 fathoms (Wallich) : White Sea, on Lafoea

(Mereschkowsky) .

Fig. 28.

Biiskia mfe7is.
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Family TI.—Cylindrceciidse.

VESicuLAniAD.E (part.), Busk, Quart. Journ. Micr. Se. : Alder : Hincks.

Vesicularie.e (part.), Smitt, Krit. Forteckn.

ZocEciA not contracted helow, closely united to the stem at

the base, not deciduous ; destitute of a membranous

area.

In this family the zooecium is not an isolated chamber

contracted below and only communicating with the com-

mon stem through a small orifice at the base, as amongst

the Vesiculariidcs, but is closely and permanently united

to the stem and preserves its cylindrical form pretty

uniformly to the point of junction with it. In some

species it rises from an expansion in the course of the

creeping stolon, with which its walls are continuous, and

which must be regarded as a decumbent portion of the

cell itself. During retraction the polypide is sometimes

partially Avithdrawn into it. This expansion of the stem,

now constituting the basal portion of the zooecium, may
be compared with the similar structures in Aetea and

Eucratea, and must probably be regarded as represeating

the primitiA^e condition of the cell.

Throughout the family the ectocyst, or wall of the

zooscium, is more or less charged with earthy particles,

which render it opaque.
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Genus CYLINDRGECIUM.

Der. From KvXivSpos, a cylinder, and oikiov, a house.

Farrella (part.), Busk : Gosse: Hincks.

AvENELLA, Alder : Hincks : Gosse {not Dalyell).

Valkeria (part.), Smitt.

Generic Character.—Zocecia elongate, cylindrical,

crowded together or scattered, rising from a creeping

stolon. PoLYPiDE without a gizzard.

CyLINDR(ECIUM GIGANTEUM^ Blisk.

Plate LXXYII. figs. 3, 4.

Fabrella gigantea, Busk, Quart. Journ. Micr. Sc. ir. 93, pi. v. figs. 1, 2;

Go&sc, Mar. Zool. pt. ii. 22, fig. 40.

Avenella gigantea, Hincks, Dey. Cat., Ann. N. H. ser. 3, ix. 473 (59,

Sep.).

Zooecia tubulous, thickly crowded together, the walls ren-

dered dark and opaque by imbedded earthy matter, of

great length (occasionally more than § inch), not de-

cumbent at the base.

Polypide with 18-20 tentacles.

In a specimen of this species from Tenby, which I owe to

Mr. Busk, the cells are densely croAvded together on the

stolon
;
and he describes it as "

growing in a close and

thick pile
" on the walls of the cave where it was disco-

vered. The length of the cell is remarkable, and also the

opacity of the ectocyst, due to the very large quantity of

earthy matter with which it is charged. I have never

been able to detect any dilatation of the stem at the base

of the zooecia in C. giganteum.

Habitat. On rocks near low-water mark.

Locality. Tenby (Busk).
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Cylindrcecium dilatatum, Hiiicks.

Plate LXXVII. figs. 1,2; Plate LXXIX. figs. 1-3.

Faerella dilatata, Hincks, Proc. Dubl. Un. Zool. & Botan. Assoc, ii. pt. 1

(1860), 78 ; Q. J. Micr. So. viii. 279, pi. xxx. fig. 7.

AvENELLA DILATATA, id. Dev. Cat., Ann. N. H. ser. 3, ix. 473 (60, sep.).
Farrella fusca, BusJc, Q. J. Micr. Sc. iv. 94, pi. iii. fig. 6.

AvENELLA fusca, A/der, North. Cat. 69 (sep.) : Norman, Sbetl. Polyz., Rep.
Brit. Assoc. 1867, 311.

Vesiculakia fusca, forma simplex, Svim, loc. eit. 503 and 524, pi. xii. fig. 38.

Stem slender, anastomosing, dilating at intervals into an

expansion, which forms the basal part of the cell, and
from which the erect tubular portion rises ; this expan-
sion is frequently set round with spinous processes.
Zooscia rather distant, tubulous, of moderate length,
decumbent towards the base, the walls opaque, having
the appearance of being sanded over with very minute

particles,

Polypide with about 18-20 tentacles.

This form has been identified by most recent writers on

the Polyzoa with the Avenella fusca of Dalyell, with which

(as I have pointed out in the account of that species) it

has no close affinity whatever.

It is distinguished from C. giganteum not merely by
the size of its cells (which, though very variable, are

always much smaller than those of the latter species) , but

more markedly by the expansion of the creeping stolon,

constituting the basal portion of the zocecium. The

ectocyst is also less laden with earthy matter, and there-

fore much less opaque and coarse in appearance than that

of C, giganteum. The cell is of about equal size throughout,
and is continuous below with the expansion of the creeping

stem, which is a striking characteristic of the species.

This varies, to some extent, in size and figure. When
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C. dilatatum grows on the frond of a Flustra or the stem

of some other Polyzoon, it is inconspicuous and often

difficult to detect. But when it spreads over the surface

of a shelly it frequently attains a comparatively large size,

and is furnished round the edge with a number of spinous

projections, which give it very much the appearance of

the cell of Buskia nitens. Under such circumstances the

species presents a very altered appearance (Plate LXXIX.

figs. 1-3). From each side of the dilatation a branch is

generally given off a little below the termination of the

erect portion of the zooecium
;
and frequently one or two

more are present. This branching may remind us of that

ofAetea amongst the Cheilostomata.

Habitat. On various Polyzoa and Hydroida, tests of

Ascidians, and shells, from shallow to deep water.

Localities. Antrim (Hyndman) : South Devon ; Ilfra-

combe; Llandudno; Isle of Man ; Oban (T. H.) : Cul-

lercoats. Coralline zone (Alder) : Shetland, deep water (A.

M. K): Wick (C. W. P.).

Geographical Distribution. Bahusia (Smitt) : Ros-

coff, on Cellaria and Lepralia foliacea, abundant (Joliet) .

CyLINDRCECIUM PUSILLUM.

Plate LXXX. fig. 8* ; and Woodcut, fig. 29.

Zoopcia minute, scattered, tubular, slightly bent, rendered

more than semi-opaque by the presence of minute

earthy (? sandy) particles in the walls, the lower por-
tion decumbent and continuous with the creeping
stem.

Polypides small, with about 10 short tentacles.

* This figure is defective in not showing the decumbent portion of the

cells (see woodcut, fig. 20).
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Fig. 29.

C. pusiUum.

This is a very small species^ with a slender cell^ which

decliues very markedly to one side on the retreat o£ the

polypide. The walls of the zo-

cecium have the appearance,

under a high power, of being

coated with minute granules.

The creeping stem dilates

slightly and gradually at the

base of each of the erect tubes ;

the expansion thus formed con-

stitutes the lower extremity of

the cell ;
and into the decum-

bent portion of its dwelling the

polypide, during complete re-

traction, is partially withdrawn.

This is an inconspicuous form, which is to be found

creeping over the roots of Laminarice near low-water

mark. It has all the characters of a typical member of

the genus, but diflPers from its congeners in its minute size

and delicate habit and the small number of its tentacles.

I have met with a still minuter form (Plate LXXX.

fig. 9), bearing a close general resemblance to the pre-

sent, of which it may perhaps be a dwarf variety. It is

often extremely difficult to examine the minuter Cteno-

stomatous species, not merely on account of their size,

but from the nature of their habitats ;
and I have little

doubt that many exist on our shores which have, so far,

escaped detection.

Habitat. On tangle-roots &c. wathin tide-marks.

Localities. The Castle rocks, Salcombe; tlie Capstone,

Ilfracombc (T. H.)
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Geuiis ANGUINELLA, Van Beneden.

Dcr. from anguis, a snake
;

iicamed from its supposed affinity with the

genus Anffuinaria.

Anguinella, Van Benedeu, Rech. sur les Bryoz. (1844): Busk.

Generic Character.—Zoarium consisting of an erect

common stem, giving ojf branches at intervals, on which the

cells are borne ; the ectocyst incrusted by earthy matter,

opaque. Zocecia cylindrical. Polypides ivithout a giz-

zard.

Anguinella palmatAj Van Beneden.

Plate LXXVII. figs. 5,5a; and Woodcat, fig. 30.

Anguinella paljiata, Van Beneden, Recherclies, &c. (Mem, Bruxelles,

xviii.), 58, pi. vii. figs. IS-24 : Busk, Q. J. Micr. Sc. i\.

(1856),95, pi. vi. figs. 1, 2.

Zoarium attached by the base, dendroid, thickly branched ;

the branches clothing the stem from the base to the

summit, more or less palmate, of an earthy-brown

colour. Zooecia cylindrical, irregularly distributed on

the branches, with which they are continuous below,

slightly bent inwards.

Polypides with 10 short tentacles, clothed with remark-

ably long cilia.

Heiffht from 3 or 4 to 6 or 8 inches.
^b'

Van Beneden likens this curious species to a fir-tree

clothed with branches to its very base. Mr. Busk gives

a better idea of it in saying that it
" resembles a small

Fucus covered with mud,"
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Anguinella palmata.

It requires a keen and practised eye

to detect it in the muddy situations in

which it chiefly delights ; and, indeed,

without a previous knowledge of its pe-

culiarities it is pretty sure to escape

observation or to be passed by as a weed.

The cells are rendered very dark-coloured

and opaque by the large quantity of earthy

matter imbedded in their walls. They are

generally curved slightly inwards towards the stem ; they
are not contracted at the base, and have rather the appear-

ance of processes of the branch than of distinct cells.

Habitat. On shells, dead or living, stones, &c., between

tide-marks, especially in muddy situations and in shallow

water.

Localities. Eiver Deben, Suffolk, abundant on oyster-

shells; Tenby, caves in St. Catherine's Isle, sparingly

(Busk) : Filey, between tide-marks (T. H.) : Ilfracombe

(Allman).

Geographical Distribution. Ostend, very abundant,

especially in autumn (Van Ben.) : Charleston, South

Carolina (Dr. Harvey) .

Doubtful Species.

NoLELLA STIPATA, GoSSC.

NoLELLA STIPATA, Gosse, Mar. Zool. ii. 21, fig. 38.

Zooecia erect, subcylindrical, crowded on tubes which form
an undefined incrusting mat. Polypide with 18 ten-

tacles.

Probably referable to Cylindrcecium.
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family YIL—TriticellidsB.

Triticellid.e, G. O. Sars.

Vesiculariad.e (part.), Alder.

HirruKARiAD/E, Busk (for the genus Hippuraria),

ZocECiA horny, with an aperture and membranous area on

the ventral aspect ; borne on a rigid peduncle, to which

they are attached by a movable Joint, deciduous.

One of the characteristics of this remarkable group is the

presence of an aperture or area, with a membranaceous

covering, on the ventral aspect of the cell. This is the

representative (as before remarked) of the aperture which

exists in many of the Cheilostomata, and may remind us

especially of the form of it which m'C find in the genus

Aetea. Through this genus, on the one hand, and Triti-

cella and Cylindrcecium on the other, as Smitt and G. O.

Sars have already pointed out, the two great divisions of

the Ctenostomata and Cheilostomata are very closely and

firmly linked together.

Sars goes so far as to place Triticella amongst the

latter; but the Ctenostomatous character seems to me

to preponderate in this form, and the Cheilostomatous in

Aetea.

The presence of a setose operculum and a corneous

ectocyst, and the absence of an oral lid or valve, are emi-

nently characteristic of the present suborder ; and in all

these points Triticella is Ctenostomatous. The aperture

is a prevalent Cheilostomatous character ; but Triticella is

not the only Ctenostome which possesses it. It exists

also in Buskia and Mimosella, and may probably be de-

tected in other forms.

The members of the present family live in most cases as

commensals on various species of Crustacea.
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Genus TRITICELLA, Dalyell

Dev. Dim. of triticum, wheat
; named from its resemblance to a grain of

wheat.

Triticella, Dalyell (1848), Eem. An. Scotl. : G. O. Sars.

F.\iu;ella (part), Alder.

Generic Character, Stem repent. Zo(ecia ivith a
membranous area on one side {the ventral), flat or slightly

depressed ; more or less gibbous on the other {the dorsal*) ;

compressed laterally, attached by a movable joint to a rigid

peduncle. Polypi de without a gizzard.

This is the only British Polyzoon in which the zocecia

are movable, with the exception of Mimosella, the sessile

cells of which sway backwards and forw^ards as the polypide
issues or retreats. In Triticella the cell is attached by an

elastic joint to the summit of the stalk, and is capable of

being moved about to a certain extent at the will of the

animal. According to an observation of Sir Philip

Egerton's, in Hippuraria it can be bent, so as to form a

right angle with the peduncle.

In a species Ijclonging to the present family {Lagenella

nutans) , and probably referable to Hippuraria, Joliet has

observed two groups of muscles, attached on the one

hand to the walls of the zooecium, and on the other to

* " Instead of the regular cylindrical or ovate shape (of cell) which dis-

tinguishes all known Vesiculariidm (including Cylindrceciida), we meet here

universally in fully developed zocecia with a very characteristic bilateral

formation, so that we can distinguish, as amongst the Cheilostomata, a back
and front side, or, more correctly, a ventral and dorsal side, which in form
and structure are essentially different from one another The ven-
tral side is that immediately within which, when the polypide is retracted,
the tentacular wreath with the lophojjhore is placed ; the dorsal side is that

near which the alimentary canal with the anal opening lies, and immedi-
ately within which the sexual elements are developed."—G. O. Saiss.
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the peduncle, wliicli by their contractions produce very

remarkable nodding movements in the cell'^.

Some of the species are furnished with a semicircular

chitinous band or rib, which passes upward from the

dorsal surface on each side towards the aperture, and

may serve to strengthen the wall of the cell. Sars has

named it frenaculwn. I have not included the character

in the generic diagnosis, as it does not seem to have any

special significance, and is wanting in a form which in all

the most important points agrees with Triticella.

Dalyell was the first (1858) to describe a member of

the present genus; but his brief account of Triticella

flava gives no true idea of its structure. The peculiari-

ties of the generic type were really unknown until the

publication (in 1873) of a most able paper by G. O.

Sars, on certain Scandinavian species of Triticella, in

which he has fully demonstrated its structure and dis-

cussed its affinities and systematic position f.

Triticella flava, Dalvell.

Plate LXXX. fig. 7.

Triticei.la flava, Daly. Eem. An. ii. GO, pi. xix. fig. 1 : G. 0. Sars, Chris-

tian. Videusb. Selsk. Forhand. 1873, 398.

Zocecia of a faint yellowish colour, short ovate (viewed

laterally), the dorsal surface curved outwards; pe-

duncle very short, about half the length of the cell.

Polypide with 20 tentacles.

*
'Bryozoaires des cotes de France,' p. 101.

t
" Oiu en hidtil lidct kjendt moerkelig Sljegstype af Polyzoer," af G. O.

Sars.
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Dalyell's description of T. flava is not sufficiently

minute, nor his figure sufficiently trustworthy in details,

to enable us to form a satisfactory judgment as to the

form which he had in view. Mr. Norman, who has ob-

tained the T. Korenii of G. O. Sars in Scotland, is of

opinion that it is identical with the present species. He
considers the length of the peduncle comparatively un-

important as a specific character ; whilst the fact that all

the Scottish specimens were attached to the same kind of

Cirriped affords a presumption that they are referable to

the same species. On the other hand, it may be said that

the habitat cannot certainly be accounted conclusive evi-

dence of identity, and that (though there may be consi-

derable diversities in the length of the peduncle wdthin

the same colony) the fact that in a large 'group of T.

flava (containing thirty or forty cells), as stated by Sir J.

Dalyell, the peduncle was always only about half as long

as the cell, and the maximum length therefore much less

than in T. Korenii, may possibly indicate a difference of

species.

I would not be understood as giving any decided

opinion on the point ; but under all the circumstances it

seems better to keep the forms apart and retain the two

names, if only to challenge further investigation.

Dalyell says that " the cell is apparently somewhat of

membranaceous texture
;
it becomes distorted, and it stands

awry on its pedicle The form of the cell bears

some resemblance to a grain of wheat."

Habitat. On Sacculina carcini (a Cirriped parasitic

on the common shore-crab, Carcinus mcenas).

Locality. Scotland (Dalyell).
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Triticella KoreniIj G. O. Sars.

Plate XLV. figs. 8-10 (omitted in the description of the Plates. Fig. 10,

a young cell) ; Plate LXXX. fig. 6 ;
and Woodcut, fig. 31.

Triticella Xorenii, G. 0. Sars, Christian. Vidensk.-Sel.sk. Forh. 1873,

393, pi. ix.

Triticella flaya, Normal?, Ann. N. H. February 1879, 138.

Fig. 31.

Colony of Triticella Korenii, nat. size.

Zocecia hyaline, scattered on a delicate creeping stem,

slender, elongate-ovate, slightly curved outwards on

the dorsal side, except at the very base, where the out-

line is somewhat incurved, the chief convexity being
below the centre o£ the cell ; the ventral or front side

occupied in great part by a produced elliptical area,

which is slightly depressed and covered in by a very
delicate membrane. Frenaculum (or horny band) very
much attenuated, placed at a short distance (about

one fifth the length of the cell) above the base. Pe-

duncle of very variable length, usually as long as the

cell or longer.

Polypide with about 18 tentacles, which nearly equal the

cell in height.

This species is characterized bv its tall and very slender

2 N
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cell, the dorsal outline of which (when viewed sideways)

is very slightly curved outwards, and presents no abrupt

convexity at any part. The opposite or front side, from

the lower extremity of the area (where there is usually

more or less of an angular projection) upwards, is some-

what flattened. When viewed in front, the cell presents

a very regular figure, attenuated below, slightly enlarged

towards the centre, and above it narrowing off very gra-

dually towards the truncate top. From T. Boeckii, Sars,

the present species differs in the more regular shape and

slenderer proportions of the zooecium, and in the size and

position of the frenaculum, which is placed much nearer

the base of the cell than in the first named. On the

average, too, the peduncle seems to be much longer

in T. Boeckii than in T. Korenii ;
but there is much

variability in this character. The frenaculum in this

species is very inconspicuous, and may readily escape

observation.

As T. Boeckii may probably occur on our I^ig- ^-'

coasts, an outline of its cell is given, taken ^
from one of Sars^s excellent figures (wood-

cut, fig. 32) .

Habitat. On various Crustacea, from

tide-marks to very deep water.

Locality. Shore of Kerrera Sound,

near Oban, on Sacculina carcini (A.M. N.).

Geographical Distribution. Near Ber-

gen, in 120 fathoms, on the carapace of

Calocaris Macandrei, Bell; Bohuslan, on

the same (G. O. Sars).
Triticclla Boeckii,

Sars.
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Triticella PEDICELLATA^ Alder.

Plato LXXX. figs. 3-5.

Farrella PEDICELLATA, Alclcr, N. Cat. loc. cit. 68, pi. vi. figs. 1-3
; Quart.

Journ. Micr. Sc. v. 24, pi. xiv. figs. 1-3.

Zocecia ovate-oblong, transparent, scattered along a deli-

cate creeping stolon
; the dorsal side (viewed laterally)

very slightly curved outwards, the front side occupied
almost entirely by the membranous area, which ex-

tends nearly to the bottom of the cell. The zocecium

(viewed in front) slightly contracted at the base, but of

about equal width for a great proportion of its length,

scarcely narrowed towards the top ; no angular projec-
tion at the lower extremity of the area. Frenaculum

wanting. Peduncle very slender, usually two or three

times the length of the cell.

Polyjnde with 12 tentacles.

Length of cell
-^-^

inch.

This is a much smaller species than the preceding, with a

very regularly shaped cell
; though destitute of the frena-

culum, it exhibits all the more important structural pecu-
liarities of the genus Triticella.

''The animal, as seen through the transparent cell-

walls, is of a pale yellow colour, with a brownish-red patch

indicating the position of the stomach. The ovaries are

white. The base of the cell is finely wrinkled, and at its

junction with the pedicle it forms a kind of joint, which

can be more or less twisted at the Avill of the animal."
—Alder.

Habitat. On old shells from deep water.

Locality. Northumberland, on Buccimim undatum
and Fusus antupms (Alder) .

2n2



548 TllITICELLID.E.

Genus HIPPURARIA, Busk.

Der. From Yttttos, a horse, and ovpa, a tail.

HiPruRAuiA, Busk, Proc. Zool. Soc. Loud. 1874.

Lagenella (part.), Joliet.

Generic Character.—Stem repent or erect, tubular,

jointed, nodular. Zocecia with a membranous area on the

front or ventral side, attached to a peduncle by a movable

joint, and disposed in whorls or (/roups at the nodes.

The generic cliaracter is framed to include the form

described by Joliet under the name of Lagenella nutans^,

which has a creeping nodular stem, on which the zooecia

are placed in groups at the nodes, instead of being dis-

posed round an erect stem in whorls, as in the species

characterized by Busk. The recent observations of G. O.

Sars on Triticella enable us to interpret this remarkable

form, and throw light on several points in its structure,

which Mr. Busk, having only a single, imperfectly pre-

served specimen before him, was unable to determine.

Hippuraria appears to be a clustered Triticella. Its cell

seems in most respects to resemble so exactly that of the

latter genus, that we are perhaps warranted in supposing

that the ajipearances which led Mr. Busk to describe it as

composed of two distinct compartments may have been

due to the condition of his specimen. If the zooecium of

Hippurar'ia is indeed two-chambered, this character will

make it the type of a separate family.

* This species occurs on Vcsicularia sphiosa and the leaves of Nifo-

phi/lhmi.
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riippuRARiA Egertoni, Busk.

Plate LXXVIII. figs. 1-4.

HiPPURARiA EciEUTONi, Biisk, Proc. Zool. Soc. Lond. for Jan. 6, 1874, 29,

pi. V.

Stem erect, obscurely jointed, with nodular enlarge-

ments at nearly equal distances apart. Zooecia at-

tached by a movable joint to long, slender, transpa-

rent peduncles, which are clustered at the nodes,

springing from all sides of the stem, pyriform, attenu-

ated at the base and widening upwards to the top, where

they are about three times as broad as below, the dorsal

side somewhat gibbous, on the front (or ventral) side

a broadly elliptical area, occupying about two thirds of

its whole extent, with a membranous covering. ? Fre-

naculum.

Height of cell and peduncle about \ inch.

We must wait for a more satisfactory account of this

interesting species until its rediscovery may give the op-

portunity of making a thorough study of its structure.

The fragment on which Busk's description is founded was

about a quarter of an inch in length ;
it had been dried

and reexpanded, and was, of course, in a very unfavourable

state for examination. The sketch of the Polyzoon when

alive, by Sir P. Egerton (Plate LXXVIII. fig. 3), shows the

extent to which the cell can be bent upon its peduncle.

Habitat. On the carapace of Crustacea.

Locality. Berehaven, Ireland, on Gomiilax angulatus

(Sir Philip Egerton) .
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Fig. 33.

Valkeria uva.

ii. Campylonem IDA; Hincks.

Tentacles not forming a perfect circle, two of the number

being always everted.

Throughout this group the polypide is of the simplest

structure and of very delicate habit^ and in all cases it

exhibits the curious arrangement of the tentacles which

has suggested the name. Two of the number are uni-

versally bent outwards towards the side, so that the

tentacular wreath does not form a perfect circle ; the

remaining six stand erect, in the usual way. I believe

that the two everted tentacles are always placed on the

same side as the anal opening. The number of tentacles

is constantly eight ;
a gizzard is always wanting.

The remarkable modification of the tentacular wreath

must be regarded as an important character, and as afford-

ing a very sure indication of natural affinity.
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Family YIII.—Valkeriidae.

Vesicl'LARiad.e (part.), Johnston : Alder.

Vesicularina (pai't.), Landsborough.

ZofficiA contracted below, deciduous, destitute of a mem-

branous area.

Genus VALKERIA (part.), Fleminy.

Der. Named in honour of Dr. Walker, Professor of Natural History in the

University of Edinburgh.

Valkeria (part.), Fleming, Mem. Werner. 8oc. (1823) ; Br. An. : Farre :

Van Beneden : Johnston : &c.

Sertulaeia (part.), Linnauis : Pallas, &c.

Clytia (part.), Lamouroux.

Vesicularia (part.), J. V. Thompson : Smitt.

CuscuTARiA, Blainville.

Campylone-ma, Hincks, Ann. N. H. 1872 (for V. tremula).

Generic Character.—Zoarium erect or repent. Zo-

(ECiA ovate, clustered. Polypide destitute of a gizzard.

Valkeria uva^ Linnseiis.

Plate LXXV. figs. 1-5, and Woodcut, fig. 33.

Eepent form. Grape Coralline, Ellis, Corall. 27, no. 25, pi. xv. fig. c, C, D.

Sertularia UVA, Limmus, Syst. ed. 12, 1311 : Ellis ^- Sol. Zooph. 53.

Clytia ua'A, Lamx. Pol. cor. flex. 203.

Valkeria vwa., Flem. B. A. 551: Johnst. B. Z. ed. 2, 375: Couch, Corn.

Faun. iii. 95, pi. xTi. fig. 5 : Alder, North. Cat. 67 (sep.), &c.

(not Vesicularia uva, Smitt, Krit. Fort. pi. xiii. figs. 29-33).

Campanularia ovifera, Blainv. Actinol. 473.

Erect form. Climbing Dodder-like Coralline, Ellis, Corall. 28, no. 26,

pi. xiv. fig. c, C.

Sertularia cuscuta, Linn. Syst. ed. 12, 1311: Pall. Elench. 125: Ellis 4"

Sol. Zooph. 53 : Ahildgaard, Zool. Dan. iii. 62, pi. cxvii.

figs. 1-3: Lamx. Pol. cor. flex. 198: Flem. Mem. Wern.

See. \y. 485, pi. xv. fig. 1.
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Valkeria cuscuta, Flem. B. A. 550 : Farre, Phil. Trans. 1837, 402, pi. xxiii. :

Van Sen. ' Eecberches
'

(1845), 27, pi. iv. fig. B (Mem.
Brux. xviii. 3, pi. i.): Johisf. B. Z. ed. 2, 374: Dali/ell,

Eem. An. i. 248, pi. li. figs. 1, 2: Landsb. Pop. Hist. 370,

pi. XX. fig. 78 : Smiti, (Eh. &c. 1866, 501 & 523, pi. iii.

figs. 28, 34, 35 : Joliet (including both forms), Bryoz. d. cotes

d. France, 101.

NiGELLASTRUM cuscuTUM, Oi:en, Lelrrb. ITfaturg. Zool. pt. ii. 93.

Vesicularia cu.scuta, J. V. Thomps. Zool. lUustr. 07 .pi. ii. figs. 1-4.

CuscuTAiuA CUSCUTA, Blaiiiv. Actinol. 497, pi. Ixxxii. fig. 2.

Stem repent and adnate^ jointed at intervals^ giving off

branches in opposite pairs, also adnate (form uva) ;
or

sending up free, slender, flexile shoots of varying

length, much attenuated towards the extremities, and

bearing opposite branches (form cuscuta). Zoacia

small, slender-ovate, transparent, clustered about the

joints, chiefly on the lateral branches.

Polypide with 8 tentacles.

Height of the erect form {cuscuta) about 2 inches ; occa-

sionally 4.

The only difference between the Linnsean species Sertu-

laria uva and ;S^. cuscuta seems to lie in the habit of growth.

The latter is an erect and luxuriant variety of the former.

In its repent condition V. uva is a very minute and

inconspicuous species (though a singularly beautiful object

when living) ;
the variety cuscuta, on the contrary, is free

and vigorous in its growth, and forms clustering masses

of tall wavy shoots. The groups of cells placed at the

origin of the branches, and scattered at intervals along

them, give it a very pretty and characteristic appearance.

The branches are always given off" immediately below a

joint, where the stem is somewhat dilated; the cells are

borne principally on the branches ;
and in some cases a

large number of very short internodes occur above the

point of origin, on which they are thickly clustered

(Plate LXXV. fig. 2) .
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The polypide affords a good illustration of tlie Campy-
lonemidan structure (woodcut^ fig. 33) . It is interesting

to watch it issuing from its cell
;

at such a time the pecu-

liarity in the tentacular wreath is very apparent. When
the pencil of tentacles is risings as soon as it has reached

a certain point the two bent arms spring out^ one at each

side^ the rest continuing straight and folded together

until the whole bell expands. V. uva, especially in its

humbler form, is one of the commonest of our lit-

toral species, and may be readily obtained on the

Corallina in rock-pools, over which it creeps in great

abundance.

Habitat. On various Fuci, Corallina, Sertularia pu-

mila, &c., and occasionally on shells, between tide-marks

and in shallow water; rarely in deep water (form

cuscuta) .

Localities. Form uva. Widely distributed. Cornwall

(Couch) : Guernsey and Jersey ;
South Devon

;
Ilfra-

combe; Menai Straits, on the larger Fiici, in immense

quantity (T. H.) : Northumberland (Alder) : Leith (Jame-

son) : coasts of Antrim and Down (W. T.) : Dublin Bay

(Hassall) : Belfast Bay, 20 fathoms, on Flustra foliacea

(Hyndman), &c.

Form cuscuta. Isle of Sheppey (Farre) : Firth of Tay,

in brackish water (Fleming) : Leith (Jameson) : Ayr-
shire (Landsb.) : Peterhead, very rare

; Wick, deep water ;

Norfolk ; Cornwall (C. W. P.) : Isle of Wight (W. T.) :

Guernsey (R. S. Cooper) : Mount^s Bay ;
Exmouth

;
Tor-

quay, in rock-pools on Corallina
; Plymouth, of remark-

able size ; Llandudno
;
Menai Straits, on the larger Fuci ;

Filey; Oban (T. H.) : Tenby (F. Walker) : Shetland (A.

M. N.) : Dublin Bay (Miss Ball) : co. Sligo (Mrs. Han-

cock) : Magilligan (Hyndman) : Belfast and Strangford

Loughs (W. T.).
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Geographical Distribution. Baltic (Mtiller) : Bel-

gium (Van Ben.) : Bahusia, 5-TO fathoms (Smitt) : Katte-

gat (Kirchenpauer) : RoscofF (Joliet)^".

Yalkeria tremula^ Hindis.

Plate LXXX. Gg^. 1, 2.

Valkeria tremula, Hincks, Dev. Oat., Ann. N. H. ser. 3, ix. (1862), 472,

pi. xii. fig. 9.

Campylonema tremuluji, id. Ann. N. H. ser. 4, x. (1872), 396, pi. xx. fig, 5.

Stem filiform, creeping. Zooecia distributed upon it at

intervals in groups, very small and slender, elongate,

slightly narrowed above, and below tapering off to a

point.

Polypide with 8 tentacles.

This species is distinguished by its extreme minuteness

and its tapering cells, which arc attenuated downwards

from the middle and terminate in a point. They are

very slightly attached : when the polypide is retracted

they droop a little to one side, and rise into an erect posi-

tion when it expands.

The polypides are extremely minute and very nimble in

their habits
;

those of Valkeria uva appear coarse and

clumsy beside them.

This is the first species in which I observed the peculiar

arrangement of the tentacles, and the genus Campylonema
was founded for its reception. But as it now appears

that V. cuscuta, the type of Fleming^s genus Valkeria,

* Joliet records both the creeping form and the erect—" dont les fila-

ments flottant librement dans I'eau atteignaient jusqu'a 6 et 8 centimetres

de longueur,"
—and remarks that it is impossiblo to distinguish the two

specifically.
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exhibits the same structure, his name, of course, has pre-

cedence.

Habitat. On stones and stems of Algse between tide-

marks, and on shell from moderately deep water.

Localities. Sslcomhc Bay, on Flustrapajjyracea; Ilfra-

combe, on the Capstone, not uncommon ; dredged off the

Isle of Man (T. H.)

Family IX.—Mimosellidae.

ZoffiCiA contracted below, movable, deciduous, with an

aperture on the ventral side.

Genus MIMOSELLA, Hincks.

Der. Dim. of Mimosa, the Sensitive Plant.

MiJiosELLA, Hincks, Ann. N. H. 1851 : Landsborough : Hellei' : &c.

Generic Character.—Zoarium plnjtoid, regularly

jointed, co7isisting of a creeping tubular base and erect

shoots, much and irregularly branched, branches opposite.

ZocECiA ovate, biserial, opposite, attached to the sides of the

stem by a basal joint, by means of ivhich they can be moved

to and fro and folded together. Polypides with a small

number of tentacles ; without a gizzard.

MiMOSELLA is separated from the Valkeriida by its

movable cells, and more especially by the large aperture

oh the ventral aspect of the zooecium. The latter occupies

almost the whole of the front side, extending from the

top nearly to the base of the cell. It is closed by a thin

membranous covering, and, when the polypide is retracted,

is very inconspicuous and may most readily escape obscr-
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vation. When the polypide^ however, issues from its

dwelling, the membranous wall is drawn inwards, a de-

pression or cleft is distinctly visible, and the cell appears

distorted
;
the solid part is somewhat boat-shaped, form-

ing a kind of shield.

I have not been able to detect any special arrangement

of muscles connected with the remarkable movements of

the zooecia
;

and from their character, and the fact that

they are coincident with the expansion and retraction of

the polypide, I should certainly regard them as dependent

on these changes, were it not that I have, on more than

one occasion, seen cells from which the polypide had

disappeared move backwards and forwards.

The folded cells open slowly ;
and there is an occasional

pause before they are thrown fully back. They begin to

close (as it seems) not when the polypide merely retreats,

but when it draws itself down to the very bottom of its

cell. Then they instantly begin to fold up, moving

slowly at first, but, when they have fairly swung round to

the front side of the stem, closing rapidly with a kind of

jerk. A hollow at the base of the cells fits over a tubular

projection on the stem; and upon this they sway back-

wards and forwards.

The polypide is small, with a short and slender stomach,

and is destitute of a gizzard.

MiMOSELLA GRACILIS, Hincks.

Plate LXXIV. figs. 1-0, aud Woodcuts, figs. 27 & 34.

MiMOSELLA GRACILIS, Hiiicks, Aiiii. N. H. ser. 2, viii. 359, pi. xiv. figs. 5-8 ;

xi. 184
;
Dev. Cat., Ann. N. H. ser. 3, ix. 472 (58, sep.),

pi. xvi. fig. 1 : Heller, Bryoz. Ad. M. 52, pi. Ti. figs. 1, 2.

Valkeria cubcuta, Couch, Com. Faun. iii. 9(), pi. xvii. fig. 3.

Zoarium erect, confervoid, of a light horn-colour, consist-

ing of slender, jointed, tapering stems, much and ir-
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regularly branched, which rise from a mass of ramified

and interlacing tubes ;
the branches opposite, either

short and simple pinnse, or elongate tapering shoots

pinnate or bipinnatc, the pinnse divided by joints into

veiy short internodes, each of which supports a pair of

cells. Zooecia ovate, biserial, opposite, borne chiefly on

the pinnffi and rarely on the principal stems, folded

together when the polypides are retracted, but thrown

back and standing out from the side of the pinna when

they expand.

Polypide with 8 tentacles.

This beautiful species is a very free grower, and forms

large intricate masses, which hang in festoons about the

stems of the Halidrys, on which it is always found. The

ramification is irregular and luxuriant ;
the tall flexile

stems, which are much attenuated towards the extre-

mity and run out into filamentary, tendril-like prolonga-

tions, are thickly set, now with short pinnae, now with

long, slender, tapering branches

either pinnate or bi- and tripinnate.

Not unfreqnently these are replaced

by longer shoots, much and variously

branched, which are copies of the

principal stems. The pinnse or

branches originate immediately be-

low a joint and tend upwards, so

as to form with the stem an acute

angle; the pairs very frequently

spring from different aspects of the

shoot.

Towards the base of the pinnae the

zooecia are tall and oval ;
as they

approach the apex they become short

and globose, and at last are nothing Upper portion of pinna.

more than little round excrescences.

Fig. 34.
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When the cells are all folded together, just as the leaflets

close on the leaf of the Sensitive Plant, they appear (on

slight inspection) as if they were unilateral in their

arrangement. Generally, however, in the living specimen,

one or two cells at least on a pinna are thrown back
;

and when the polyzoon is healthy and vigorous, there is a

constant folding and unfolding of the pinnules, as the

polypides issue and retreat.

I first dredged Mhnosella (jracilis under the rocky

shores of Salcombe Bay ;
it appears to be common where-

ever Halidrys siliquosa abounds along our south-western

coasts. Devonshire specimens are preserved in Dr.

Johnston's collection, ranked under Valkeria cuscuta, with

which it was also confounded by Couch, who had ob-

tained it in Cornwall.

Habitat. In the Laminarian zone, on Halidrys sili-

quosa.

Localities. Salcombe Bay, abundant; Torbay, in

shallow water, under Berry Head, and cast in plentifully

in autumn on Meadfoot beach, after strong south-easterly

winds (T. H.) : Plymouth Sound (Templar) : Polperro

and Goran (Couch) : Penzance (C. W. P.) : Guernsey

(R. S. Cooper).

Geographical Distribution. Adriatic (Heller) : La

Spezzia (Reichert).

Family X.—Victorellidae.

HoMODL'ETiD.E, W. Saville Kent, Quart. Joiu-n. Micr. Sc.

ZocEciA originating in an enlargement of the creeping

tubular stem, with which they are continuous at the

base; above free and cylindrical ; not deciduous.

The present family was first defined by Mr. Saville Kent,
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who clearly pointed out the important difference in the

structure of the zooecium, which separates it from the

Vesiculariidce. I have not adopted his name for it [Homo-

dmtidcB), because throughout this work the family desig-

nations have been derived from typical genera, and it

seems desirable to preserve uniformity of practice.

Genus VICTORELLA, 8aville Kent.

Der. Named after the Victoria Dock, London, in which it was first dis-

covered.

ViCTORELLA, W. Saville Kent, Quart. Journ. Micr. Sc. 1870.

Generic Character.—Zoarium consisting of a creeping

ramified stem, which swells out at intervals into somewhat

fusiform, or clavate enlargements, in which the cells origi-
nate. ZocEciA decumbent at the base, which is continuous

ivith the stem, above free and cylindrical; branches given

off^ f'oi^^ l^^s sides of the expansions in the course of the

stem. VohYFiDEs ivithfeiv tentacles ; no gizzard.

In the character of the zooecium Victorella agrees with

the Cylindroeciidcs ;
but from this group it is separated

by the structure of the polypide, which is of the Campy-
lonemidan type. It is a simple and primitive form, as

shown by the imperfect differentiation of the cell
; and,

from the extreme transparency of the ectocyst, which in-

terposes no difficulty in the way of observation, it would

afford the best opportunities for the study of the struc-

ture and functions of the endosarc, and of many other in-

teresting problems.

In an early stage of development the cell consists wholly
of the stolonic expansion, within which the formation of

the polypide proceeds up to a certain point. The erect

tube is an after-growth (Plate LXXIX. fig. 7). I have
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only seen a few mounted cells (wbicli I owe to Mr. Kent^s

kindness), and have therefore had no opportunity of

making a minute study of the structure. But a few

points it has been possible to determine.

The endosarcal cord which pervades the stolon dilates

as it enters the cell-like expansion, and takes the form of

a plexus-like tissue, which partially fills the cavity, and

within which the polypide is developed. The expanded
and more or less ovate portion of the stolon is closed

above by a diaphragm, beyond which the stem is con-

tinued. At its upper end, and immediately below the

diaphragm, a tubular projection rises in front, which is

the rudiment of the erect portion of the adult cell. At

this stage (as represented in Plate LXXIX. fig. 7) the

forming polypide consists of an ovate body, prolonged and

attenuated below, where it seems to be doubled upon it-

self, and above continued into a kind of neck, which

reaches to the top of the tubular i3rojection. The later

course of the development I have not been able to follow;

but the polypide must increase greatly in size to fill, as it

does, the erect tube into which it is ultimately withdrawn.

These fragments of the developmental history of Vic-

torella give the following results :
—

1. They confirm Joliet^s views respecting the formation

of the polypide out of the endosarc.

2. They suggest very forcibly the homology between

the zooecium and the stolonic internodes amongst the

Ctenostomata.

3. They indicate the primitive condition of the zocecium,

and give us a clue to the meaning of the stolonic expan-
sions in such a form as Aetea, and to the mode in which

the tube may have been gradually superadded in the

latter to a simple hippothooid cell.
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ViCTORELLA. PAVIDA, Savillc Kent.

Plate LXXIX. figs. 4-7.

ViCTORELLA PAVIDA, Kent, Quart. Journ. Micr. Sc. (n. s.), x. 34, pi. iv.

Stem repent, very slender and transparent, the clavate

enlargements usually wide apart. Zooecia with the

upper portion erect, cylindrical, tall, slender, perfectly

transparent, below adherent and dilated; branches given

off at each side of the expanded base, near the origin

of the erect tubular portion of the cell.

Polypide with 8 long and remarkably flexible tentacles,

two of which are everted.

This is an extremely minute species, and has hitherto only

been taken in brackish water amongst a prevailingly flu-

viatile fauna. Bowerbankia imbricata was obtained in the

same locality.

The zocEcial tubes vary in height, but are usually tall,

and very slender ; they are generally placed at very con-

siderable distances from each other. The stolon widens

out at intervals into cell-like expansions, of which the

erect tubes are a direct continuation, rising immediately

out of them, so that they constitute an integral part of

the zocecium. Just above the cell there is a joint ;
and in

most cases (but not, I think, universally) there is also

one at the point where the expansion narrows into the

stem. The ramification is simple and uniform
;
on each

side of the enlargement, near the base of the erect tube,

a single branch is given off, a joint always occurring at

the point of origin ;
and after a longer or shorter interval

the branch, like the main line of the stolon, dilates into

a cell.

The zocecium terminates above in a remarkably tall

pencil of setse.

2o
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Habitat. On Cordylophora lacustris in brackish water,

chiefly at a depth of some 5 or 6 feet below the surface.

Locality. Victoria Dock, London (W. S. Kent).

Fig. 35.

The Ctenostomc cell (after Reichert).

ec. Ectocyst, forming the solid portion of the cell-wall. ec'. The flexible

portion of the ectocyst. op. The setose operculum, cp. The commu-

nication-plate or septum, p. Pores, for the passage of the endosarc.
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Subclass HoLOBRANcniA, E. Ray Lankester.

Group h. Entopbocta, Nitsclie.

PoLYzoA having both the orifices of the alimentary canal

within the lophophore ; tentacular sheath wanting ;

tentacles bilaterally disposed, not retractile ; no peri-
visceral cavity *.

Order PEDICELLINE A.

The only order.

Family I.—Pedicellinidae.

PoLYPiARiA PEDicELLiNEA, P. Gervais (1837).

Pedicellin^, Johnston.

PoLYPiDES borne on a retractile peduncle, united in colonies

by a creeping stolon.

We owe the separation of the Entoprocta from the rest

of the Polyzoa as a distinct group to the able German

biologist, Nitsche (Zeitsch. wiss. Zool. xx. 1 Heft).

The chief structural peculiarity which distinguishes

them is the position of both the orifices of the alimentary

canal within the tentacular wreath
; amongst the ordi-

nary Polyzoa {Ectoprocta) the mouth only is surrounded

by the tentacles. But associated with this important

* Amongst the En(oprocta there is no true body-cavity containing a

perigastric fluid, as in most other Polyzoa. Such small space as there is

between the inner wall of the zooecium and the alimentary canal is occupied

by a more or less solid parenchymatous tissue.

O n '>
*^ U iW
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and cardinal character are others which^ though secon-

dary, are of great interest and systematic value. The

tentacles are not attached to a retractile portion of the

cell : there is no invagination of the anterior region, and

consequently no tentacular sheath. The arms originate

from the upper margin of the cup-like body, and are

bilaterally disposed ; they are not withdrawn into the

cavity of the cell, but merely rolled up, when at rest, and

in this condition are partially within the vestibule which

occupies the upper portion of the body. The integument

of the body (equivalent to the zooecium) is comparatively

soft, and is never strengthened by calcareous material ;

it immediately incloses the alimentary canal ;
and there

is therefore no perivisceral space, like that by which the

polypide is surrounded in the ordinary Polyzoa. The

polypide of the Entojjrocta is incapable of the lively

movements which are so characteristic of the latter :

it is fixed in its cell; and the system of muscles concerned

in the acts of protrusion and retraction, which attains so

high a development in other sections of the class, is

wanting. The Pedicellinida are all furnished with a

contractile stem, on the free extremity of which the

body is placed; and this peculiarity distinguishes them

in a very marked way from the rest of the Polyzoa.

Genus PEDICELLINA, Sars.

Der. From pes, a foot.

Pedicellina, Sars, Beskrirelser &;c. (183.'>) : Johnston : Van Betieden :

Nitsche : Smitt : &c.

Hydra (part.), Bosp : Blain\ille : &<;.

Chino.morpha, Van Beneden (1844).

Generic Character.—Polvpides pedunculate, distri-
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bated along a creeping, ramified stolon ; the body separated

by a diaphragm from the stem, and deciduous ; tentacular

crown terminal.

Pedicellina CERXUA^ Pallas.

Plate LXXXI. figs. 1-3
;
and Woodcut figs. 36, 39.

? "Fleshy polypes of a ked colouk .\nd a particular kind,"' E/Hs,

Corall. pi. xxxviii. figs. 5, 6, E, F.

Brachionus cernuus, Pallas, Xaturges. inerkwiird. Thiere (1771), Samml.

10, 57, pi. iv. fig. 10.

? Hydra lutea, Bosc*, Hist. Nat. des Vers (1802) ii. 236, pi. xxii. fig. 2 :

Lamk. An. s. V. ed. 2, ii. 71 : Blainv. Diet. Sc. Nat. Ix.

459.

HvDiiA coronata, Flem. B. A. 554.

Pedicellina ecuinata, Sars, Beskr. eg lakttag. &c. (1835), 5, pi. i. figs. 1,

a-f: Haxsall, Ann. N. H. ser. 1, vii. 365: Beid, Ann. N.

H. xvi. 390, pi. xii. figs. 8, 9 : .Joh?isf. B. Z. ed. 2, 382,

pi. Ixx. fig. 5: Smitt, CEfv. Vet.-Ak. F5rh. 1867, 458:

Nitsche, Zeitsch. f. wiss. Zool. xx. 13, pi. ii. : Barrois,

Embryol. d. Bryoz. 27, pi. ii. : Joliet (forma typica and

var. glabra), Bryoz. &c. 103, &c.

Pedicellina cernua, Smitt (forma cernua and forma 7udans), GEfv. &c.

1871, 1132.

Pedicellina belgica, Gosse, Dev. Coast, 210, pi. xii. figs. 2-4 (var. with-

out spines) : Hincks, Ann. N. H. ser. 2, viii. 360 (the

same).

Polypides borne on a flexuons, transparent stolon, more or

less branched ;
often densely clustered. Body whitish,

cup-shaped, somewhat compressed laterally, usually \e\j

ventricose on one side (the dorsal or anal), and sub-

truncate on the opposite ;
tentacles 14-24. Peduncle

stout, tapering slightly towards the top, and covered

with short obtuse spines.

Var. a {glabra) . With the peduncle smooth.

* It must be held doubtful whether Bosc's species is identical with the

present. His figure is of no value
;
he makes no mention of spines on the

stem, and describes the whole zoarium as being of a sulphur colour. His

specimens were attached to Fucus nutans.
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Fig. 36.

The form of the body is liable to some variation, apart

from the changes which are due to the different degrees

of contraction. It is occasionally much elongated (Plate

LXXXI. fig. 2) ;
but commonly it is rather short,, very

gibbous on one side, and almost straight

on the other. In one marked variety

the peduncle is quite destitute of spines ;

but normally they are present in great

numbers, and sometimes are also scat-

tered sparsely over the body *.

The movements of the peduncle are

vigorous and lively : the polypides, when

excited, dash themselves vehemently from

side to side
;
and one striking against

another, the commotion spreads through-

out the colony until " the effect is that of

a field of corn swept by a strong breeze
"

f.

The body, which is separated from the

stem by a distinct diaphragm, is deci-

duous
;

it falls, and after a time is re-

newed by a process of gemmation, the

headless stalk retaining its muscular ac-

tivity.

The larvae, according to Joliet, are pro-

duced throughout the summer, from May p^ai,,^^^ ,,„,„„.

to September, but especially in May and

June.

It is with extreme reluctance that I have abandoned

Sars's familiar name for this species ; but, according to

the ordinary laws of nomenclature, there can be no doubt

* Joliet states that he has often found amongst a group of polypides

with smooth peduncles an individual furnished with spines, and that in

some eases these appendages ocfur only on a section of the length of the

.item or on one of its sides.

t Van Beneden.
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that Pallas, who described and figured it nearly sixty

years before the Norwegian zoologist wrote, is entitled

to precedence. His description of the external £oru\ is

very accurate and quite sufficient for identification. He
mentions the soft, cup-shaped body with its tentacles,

the hairy or spinous stem, and the common^ branched

stolon. His figure is a very fair one of its class. He

regarded it as one of the "
Seeaster-polypen,^" referable

to Brachionus or Vorticella. It is curious that Sars

considered that there was considerable affinity between

Pedicellina and the last-named form, and that it was a link

between this tribe of Infusoria and the Polypes (^Be-

skrivelser^ &c. p. 4).

Pallas''s work in which the description of Bracliionua

cernuus appeared was published at Berlin in 1771.

Habitat. On zoojJliytes, Algse, shells, &c., between

tide-marks and in shallow water.

Localities. Common and widelv distributed.

Geographical Distribution. Roscoff, dredged on

Vesicularia, and on Antennularia and other Hydroids,

common
;
also on Biigula at extreme low-water

; (var.

glabra) in the littoral zone on Corallina &c. (Joliet) :

Naples (Waters) : Norway (Sars) : Spitzbergen, smooth

var. (Smitt) : Heligoland (Nitsche) : White Sea, smooth

var. (Mereschkowsky) .

Pedicellina nutans, Dalyell.

Woodcut figs. 37, 38, 40.

Pedicellin.\ nutans, Dalyell, Eera. An. ii. pi. sx. figs. 1-12,

? Pedicellina amekicana, Leidy, Invert. Rhode Isl. and New Jersey,

Journ. Ac. N. So. Pbiladelph. ser. 2, iii. 135, pi. x. fig. 25.

Body small, vase-shaped, regular, not gibbous on the
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Fig. 37.

dorsal side; tentacles 12-16 (?). Peduncle asuallj oi a

yellowish-red colour^ tapering very decidedly towards

the top^ where it is much attenuated^ always destitute

of spines. Stolon distinctly jointed at intervals'^.

This form must not be confounded with the smooth-

stemmed variety of P. cernua. It is distinguished by
the small size and regular shape of the

body, which has none of the distorted ap-

pearance so characteristic of the last species,

as well as by its very tapering peduncle,

which is usually of an elongate-conical form.

The latter character seems to be very con-

stant: the stem tapers rapidly upwards from

about the middle of its length to the point

of junction with the body, terminating in a

subacuminate extremity.

The ordinary height of P. nutans equals

that of P. cernua ; but it never reaches

(in the specimens which I have exa-

mined) the somewhat gigantic proportions

which the latter not unfrequently attains.

The body is almost perfectly symmetrical, and is not

unlike a graceful vase mounted on a pedestal ;
in its

diminutive size it resembles that of P. gracilis.

This seems to be the form which Dalyell has described

under the name of P. nutans. His figures very accurately

represent its chief characteristics, and could not have been

suggested by P. cernua, as no trace is shown of the distor-

tion of the body. It is true that he represents his P. nutans

as frequently erect and branched, a condition which I have

not observed in the present form
; but, assuming the poly-

pides to be identical, this would not be a specific dis-

tinction; and it seems right therefore to retain his name.

* The stolon is much stouter than that of P. cernua, which is not jointed.

Pedicellina

nutans.
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I have met with no British form agreeing

Belgica of Van Beneden, which is cha-

racterized by the smoothness of the

stem and the curious knots or enlarge-

ments at its base and in its course, and

which seems to have a more regularly

shaped body than P. cernua. Tiie figure

is accompanied by a very brief and insuf-

ficient diagnosis.

Habitat. On Algee.

Localities. Scotland (Dalyell) : Tenby

(Leipner).

Pedicellina mitans.

Fig. 40.

Pedicellina nutans *

Pedii-ellina cernua *
.

* These two figures are drawn to the same scale.
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Pedicellina gracilis, Sars.

Plate LXXXI. figs. 4-6.

Pedicellina gracilis, Sars, Beskr. og lagttag. 6, pi. i. fig. 2, a, b: Joknst.

B. Z. ed. 2, 385 : Goodsir (Forbesia), Ann. N. H. xv. (1845)

380, pi. XX. fig. 4 : Gosse, Dev. Coast. 217, pi. xii. fig. 5 :

Hincks, Ann. N. H. ser. 2, viii. 360, pi. xiv. fig. 9 :

Smitt (part.), (EfV. &c. 1871,1133: Joliet, Bryoz. &c.

104, &c.

Polypides scattered on a delicate creeping stolon. Body
somewhat ovate, usually a little gibbous on one side

;

tentacles about 20. Peduncle expanded below into a

short thick cylinder, above which it is extremely slender,

widening slightly upwards to the point of junction with

the body, destitute of spines.

This is a much smaller species than P. cernua, and

may be at once recognized by the enlarged base of the

peduncle. It is in this portion that the muscular power

resides, to which the remarkably energetic movements

of the Pedicellina are due, the part above it being a mere

rigid rod supporting the body. The basal cylinder varies

in length, and in the proportion it bears to the rest of

the stem. Occasionally the latter is very much elongated,

and consists of several sections separated by knots or

swellings, which are also muscular in character.

Habitat. On Corullina and Laminaria, Hydroida, Poly-

zoa (especially Vesicularia) , &c., and under stones, between

tide-marks and in shallow water.

Localities. Jersey ;
South Devon, common

;
Ilfra-

combe ; Swanage and off Lulworth Cove ; Llandudno
;

Aberystwith ; Isle of Man
; Fleetwood, on a buoy ;

Filey; Lamlash; Oban (T. H.) : Guernsey, on Hermi-

one hystrix, with Loxosonia (Dr. M'Intosh) : Cullercoats
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and Tynemouth, common (Alder) : Shetland, rare (A.

M.N.)
Geographical Distribution. Norway (Sars) : Spitz-

bergen, 30 fathoms (Malmgren, fide Smitt) : White Sea,

on Lafoea dumosa (Mereschkowsky) : Roscoff (Joliet).

Family II.—Loxosomidae.

PoLYPiDES borne on a contractile peduncle, solitary, always

furnished in the young state with a pedalgland ; gemma
produced on the body of the ^olypide.

The Loxosomidce agree in all essential points with the

Fedicellinida
;

but they are solitary animals, and this

character is accompanied by certain variations in the

common plan of structure. Their leading family pecu-

liarities are all determined by this point in their history.

The foot-gland for attachment, which is always present in

the young, though frequently aborted in the adult, is

rendered necessary by the absence of any adherent stolon.

The mode of gemmation is dependent on the same cir-

cumstance*.

Curious tactile organs, placed one on each side of the

body, and consisting of contractile papillae supporting a

number of delicate setse, have been noticed in some spe-

cies, and are probably always present.

* Alder records two cases in which he had observed the production of

buds in PediceUina from the polypide.
" In one the young arose from the

body of the animal, and at right angles to it
; in the other from the stem a

little below the body" (Suppl. to Northumb. Cat. p. 22, sep.). Barrois

(in his
'

Embryologie des Bryozoaires,' pi. ii. fig. 15) represents a discoid

mass at the base of the peduncle in the primary polypide of PediceUina,

which, he conjectures, may be the rudiment of a pedal gland. We may
have here memorials of the solitary ancestry of the present colonial forms.
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The larva has been described, and its structure demon-

strated, by Vogt and Barrois : it is essentially identical

with that of the Pedicellinidce, and constitutes a strongly

marked type.

Genus LOXOSOMA, Keferstein.

Der. From Xo^os, oblique, and aai/xa, body.

LoxosoMA, Keferstein, 1863.

Cyclopeljia, Busch, 1851 (founded on the larva).

Oyclatella, Van Benedeu, 1864 (referred to the Tristomidea).

Generic Character.—Vol^ypihes pedunculate, solitary,

the body closely united to the stem, and not deciduous ; ten-

tacular crown placed obliquely, on the ventral side of the

body.

The unsymmetrical conformation of the body in the

present genus, which shows itself in the displacement of

the tentacular wreath from the summit to one side, also

exists, though in a much slighter degree, in Pedicellina,

as Vogt has remarked. There are considerable differences

in the extent to which this displacement is carried

amongst the species of Loxosoma.

The absence of the diaphragm in Loxosoma, which in

Pedicellina divides the body from the stem, and which in-

volves the frequent fall of the former, is a very marked

distinction between that genus and the present. In some

forms of Loxosoma, however, there is much more appear-

ance of a separation between the two regions than in

others, though in no case is the body deciduous.

Several species of the present genus have been dis-

covered, ranging from the Bay of Naples to tlie Arctic

Seas and the North-American coast. They live chiefly.
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but not exclusively, as " commensals " with various spe-

cies of Annelida. They have also occurred on Sponge,

and on other Polyzoa (e. g. Bugula and Zoobotryon) .

LoxosoMA siNGULARE, Kefcrstcin.

Plate LXXXI. figs. 7, 8.

LoxosoMA SINGULARE, KefersteiTi, Zeitschrift f. wiss. Zool. xii. (1862) 13,

pi. xi. fig. 29 : Claparede, Eeob. iib. An. u. etitw. wirbell.

Thiere an d. Kuste v. Normandie, 135, pi. ii. figs. 6-10 :

Barrois, Embryol. d. Bryoz. 9 & 10, pi. i. & pi. xvi. fig. 6.

Body oval; tentacles 10; peduncle short (about half the

length of the body) and stout, wrinkled transversely,

terminating below in a discoid expansion, by which the

polypide is attached ;
no pedal gland in the adult; 1-3

buds on each side.

In the specimens examined by Keferstein only a single

bud seems to have been developed on each side
;
but in

Shetland examples, which I owe to Dr. M'Intosh, as many
as three are sometimes present on a side.

The short peduncle, narrowing slightly downwards,

with its disk-like foot, is a character which separates this

species from all its congeners.

Habitat. On Annelids.

Locality. Shetland, on Latin onice Jilicomis (Dr. JNI'In-

tosh) .

Geographical Distribution. St. Vaast-la-Hougue,

abundant, on Capitella rubicunda (Keferstein) : ibid, on

the ventral surface of Aphrodite, in company with Pedi-

cellina gracilis &c. (Barrois) .
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LoXOSOMA PHASCOLOSOMATUM, Cavl Yogt.

Woodcut figs. 41 ,
42.

LoxosoMA PHASCOLOSOMATUM, Vofft, Avch. cle Zool. experimentale, v. (1877)

305,
" Sur le Loxosome des Phascolosomes ;" translated

(by Hincks), Quart. Journ. M. Sc. (n. s.), xvii. (1877) 353,

pi. xxii. : Barrois, Eech. sur I'embryologie d. Bryoz. (1877),

8, pi. xvi. figs. 3, 4 : Norman, Ann. N. H. for February

1879, 133.

Strephentercs claviger (tentacular appendages of), Norma?!, Ann. N. H.

ser. 3, vii. (1861) pi. ix. figs. 1-3.

Body elongate-ovate ;
tentacles 12-18 ;

peduncle of great length, the lower

extremity
"
pointed like the nib of a

pen ;" no pedal gland or other special

organ of attachment ;
buds never ex-

ceeding two.

The long peduncle of this species is

highly contractile, and its movements

are very energetic ;
besides bending to

one side and then straightening itself,

it is occasionally twisted into a spiral.

In the buds the pedal gland is very dis-

tinctly visible ;
but it siibsequently dis-

appears altogether. According to Vogt,

it is absorbed after furnishing the se-

cretion by which the animal is perma-

nently fixed.

In both this and the preceding

species, the oblique position of the

tentacular crown on the ventral side

of the body is a very marked charac-

teristic.

Fig. 41.

Loxosoma

jihascolosomatum .
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Fig. 42.

Loxosoma phascolosomatimi .

Habitat. On the caudal extremity of certain Annelids

[Sipunculidea).

Locality. Bantry Bay^ forming a tuft on the pos-

terior extremity of Phascolosoma Harveii, Forbes (A.

M. N.j.

Geographical Distribution. RoscoflF, abundant^ on

Phascolosoma elongatum and P. margaritaceum (C. Vogt;

BaiTois) .

Loxosoma claviforme.

Plate LXXXI. figs. 9-12.

Body ovate ;
tentacles (probably) 10 or 12

; peduncle some-

what longer than the body, tapering off gradually down-

wards, and terminating below in a short, foot-like ex-

pansion,
—the whole figure very regularly clavate when

the tentacles are withdrawn ; ? pedal gland ; only a

single bud observed, placed about halfway down the

body.

The foregoing is a very imperfect diagnosis, as the spe-

cimens examined had been- long preserved in spirit, and
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I was quite unable to determine with certainty either the

number of the tentacles or the structure of the base of

the peduncle. The form seems^ however^ to be distinct

from the various species that have been described, so far

as the somewhat meagre descriptions given of them allow

us to judge.

Habitat. On Annelids.

Locality. Guernsey, abundant on Hermione hystrix

(Dr. M'Intosh).
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Subclass Pterobranchia, E. Kay Lankester.

AsPiDOPHORA, AUman, Journ. Lion. Soc. Zool. xiv. 1879.

Order PODOSTOMATA, Lankester.

Foot large, discoid, overhanging the mouth.

Family EhabdopleuridaB.

ZoARiuM a chitinous, adherent tube, divided by septa into

compartments, from which erect tubular cells rise, in

lohich the polypides are lodged ; the whole of the ad-

herent portions traversed by a chitinous cylindrical

rod, to which the polypides are attached by means of a

flexible cord; endocyst not differentiated, and the poly-

pide consequently unattached to its cell ; retractor and
other muscles absent ; a large, shield-like organ (foot)

placed near the mouth ; the young (bud) furnished with

two valve-like fleshy plates.

Genus RHABDOPLEURA, AUman.

Der. From pdjSSos, rod, and TrXevpa, side.

Rhabdopleura, AUman (1867).

Halilopiius, M. Sars (1868)*.

The only genus.

Op this remarkable form, which constitutes the type of

* ' Forsatte BemEerkninger om det dyriske Livs Udbredning i Havets

Dybder,' p. 12.

2p
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a distinct Subclass, we have an account from AUnian and

from G. O. Sars : the former has studied our British R. Nor-

inani
;
whilst the latter has given us an exhaustive memoir

on a Scandinavian species, i?. mirabilis, founded on a care-

ful examination of living specimens. The most significant

peculiarities of Rhabdopleura are the structure of the

lophophore and the disposition of the tentacles upon it.

Instead of a circular or crescentic stage round which the

arms are ranged in a continuous series, we have here two

long and narrow and more or less divergent lobes, ex-

tending out from the anterior region of the body in a

dorsal direction, and each bearing a double row of ten-

tacles. The tentacular wreath has disappeared ;
and in

its place we have two independent tentaculiferous pro-

cesses, which are highly flexible and mobile, reminding

us more of the "
gill-tentacles

"
of Terebratula than of

the lophophore of the ordinary Polyzoa.

Another striking feature of the present form is the

large shield-like organ ("buccal shield ") situated be-

tween the two orifices of the alimentary canal, which is

probably the homologue of the Molluscan foot"^. Ac-

cording to Sars^s observations, it is by means of this

organ (in the absence of all protrusor muscles) that the

polypide slowly draws itself up to the mouth of the

cell.

* Allman, indeed, takes a diiferent view of this organ, based chiefly on

observations made on the early development of the polypide, and is inclined

to compare it with the mantle of a Lamellibranehiate moUusk. His account

of the evolution of the bud I am unable to follow so as fully to appreciate

its bearing on the point in question ; but there seem to me to be serious

objections to the proposed interpretation. Sars regards the shield as the

equivalent of the epistoiue of the Freshwater Polyzoa ;
and Prof. Ray

Lankester identifies it with the Molluscan foot,
—conclusions in which (with

our present knowledge) I fully concur.
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The relation of the polypide to its dwelling in Rhab-

dopleura is totally unlike that to Avhich we are accus-

tomed in the ordinary, typical polyzoou. There is no

endocyst, or at most only the remains of one^ and con-

sequently no tentacular sheath ;
and the polypide is

therefore wholly unconnected with its cell. With the

endocyst or enveloping sac go the perigastric cavity

and the system of muscles by which the polypide is

moved up and down within it. Its only connexion is

with a cylindrical chitiuous rod, inclosing a soft, cellular

core, and traversing the whole of the adherent portion

of the zoarium, to which it is attached by means of a

contractile cord. This cord is united to the body of the

polypide, not at the bottom of the stomach, but some way

up on one side
;

it possesses a high degree of contrac-

tility ;
and it is by means of it that the retraction of the

polypide is effected. It is probably homologous with the

" funiculus
"

of the ordinary polyzoon, whilst in the soft

core of the axial rod (which, according to Sars, resembles

in structure the contractile cord) we may recognize the

equivalent of the endosarc as it appears (for instance) in

the stems of the Ctenostomata. The septate condition of

the adherent portion of the coenoecium has also its parallel

in the latter.

The polypide, as we might expect, is sluggish in its

movements, both in issuing from its cell and retreating,

and has none of the activity of its tribe.

The annulated condition of the chitinous coenoecium is

also a peculiarity which does not occur in the other known

Polyzoa. In the general character of the zoarium, as well

as in several other important points, the present form

makes an approach to the freshwater group of the Phy-

kictolcBinata.
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Rhabdopleura ranges from about 100 to 300 fathoms,

and, according to Sars, is most plentiful at the greatest

depths*.

Rhabdopleura Normani, Allman.

Plate LXXXII. figs. 1, 2, and 4-7.

EiiABDorLEURA NoRMANi, Allman, in Eep. on Shetl. Dredgings, Eep. Brit.

Assoc, for 1867 (1868), 311
; Quart, Journ. Micr. Sc. n. s.

ix. (1869) 57, pi. viii.

Zoarium subalternately branched, delicate, transparent
and colourless ; the tubular cells rising at the extremity
of the branches, of the same diameter as the adherent

portion, closed below by a thin transverse septum,

distinctly and regularly annulated.

In this species the cells are adherent at their commence-

ment, like the other portions of the coenoecium, but soon

become free and erect. They are beautifully annulated,

whilst the adherent portions of the tube are crossed by
faint ridges, which pass obliquely from each side towards

the centre, intercepting each other in their course. The

axial cord is opaque and dark-coloured, and shows very

conspicuously through the hyaline walls of the tube.

According to Allman, certain bodies, clothed in a dark-

brown chitinous capsule, are developed on the funiculus,

which he regards as probably equivalent to the " stato-

blasts
"

of the freshwater Polyzoa.

Habitat. On dead shells from deep water.

Locality. Shetland, Outer Haaf, off Unst, 93 fathoms

(A. M. N.).

* See a paper,
" On Bhabdopleura mirabilis (M. Sars)," b}' George Ossian

Sars,
'

University Programme
'

for the first half-jear, 1869 : Christiania, 1872.

Eeprinted in the Quart. Journ. Micr. Sc. vol. xiv. n. s. Also Allman,
" On

Rhabdopleura Normani," Quart. Journ. Micr. Sc. January 1869; and "On
the Eelations of Rhabdopleura," Journ. Linn. Soc, Zool. vol. xiv. p. .581.



RHABDOPLEURA COMPACTA. 581

RhABDOPLEURA COMPACTA.

Plate LXXII. figs. 8, 8a, 9.

Zoarium composed of delicate cliitiuous tubes laid

closely side by side^ and forming small^ crust-like

colonies; erect, annulated cells, of very moderate height,

rising at intervals from the adherent portions ; many
dark-coloured somewhat oval bodies, with a chitinous

covering, in the course of the axial rod, developed on its

upper surface.

R. COMPACTA differs remarkably from the preceding, and also

from the Scandinavian R. mirabilis, in its habit of growth.

Instead of a creeping, more or less ramified zoarium, it

forms minute, compact crusts, composed of tubes placed

side by side, and closely appressed one to the other.

The erect cells seem to be short as compared wath those

of R. Normani ; they are given off, I believe, at intervals,

in the course of the adherent tube, as in R. mirabilis, and

not merely at the extremity of the branches, and pro-

bably rise one from each compartment of the stem. The

precise mode in which the adherent tubes are disposed

and the cells originate I am unable to determine, as my
specimens, which are mere specks on the surface of old

shells dredged years ago, are much shrivelled up, and do

not show many of the structural details. They leave no

doubt, however, as to their true nature ; and the habit of

growth is so marked as to separate them from both the

known species. The axial cord, which is of a very dark

colour', is admirably preserved, as are also certain oval

bodies in its course, which are probably the so-called

statoblasts of Allman (Plate LXXII. fig. 9). They occur

usually just below the expansions of the rod, to which

the funiculus was attached.
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R. compacta is one of the many interesting forms for

a knowledge of which we are indebted to Mr. Hyndman's
enthusiasm and practical skill as a dredger.

Habitat. On shells from deep water.

Locality. Coast of Antrim (Hyndman) .

" Multum adliuc restat operis, multumque restabit, nee ulli nato post

mille saecula prEecludetur occasio aliquid adjicieudi."
—Seneca.
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Pages 90, 91. For B. fastigiata read B. purpurotincta.

Page 379, seventh line from the top. After
" Minch " read a semicolon

instead of a comma.

Page 449, footnote, fil'th line iVom the boUom. For more read much.

Page 532, eleventh line from the top. For Plate LXII. read Plate LXXII.
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Bicellaria 66

Alderi 70
ciliata 68
unispinosa 70

Bicellariem 64
Bicellariid.e 64

Bidiastopord 227
Biflustra 130
Bowerbankia 518

caudata 521
citrina 524
densa 520

gracillima 525
imbricata 519
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Page
BOWERBANKIA

pustulosa 522
Brettia 27

pellucida 28
tubaiformis 28

Bugula 73
avicularia 75
calathus 82

fasfh/iafa 89
flabellata 80

gracilis (var. uucinata) ... 8(>

Murrayana 92
ncrifhia 34

l^lumosa 84

purpurotiiicta 89
turbinata 77

Bugid'ma 73
BusKiA 531

Ditens 532
buskiid.e 531

Caberea 57

Boryi fil

Ellisii 59

Callajyora 128

Campylonema 551
Campylonemida 550
Canda 43, 57
Carbasca 114

'pafyrea, 123
Catenaria 11

Catcnicella 286
Caveidcs 471
G^hijKTiiK \_Salicor7iaria'\* 104

affinis 107

farciminoides 107
fistulosa 10(>

Jolinsoni 112

marginata.. 107
salicornia 107
sinuosa 109

Cellariecs 103
Oellariid^- 103
Cellarina 36

gracilis 38
CEIiLEPORA 398

armata 410
attenuafa 403
avicularis 406
bimucronata 411
ciliata 206
Costazii 411
crenilabris 206

Page
Cellepora

dicbotoma 403
Hassallii 411
lamellosa 300

Macry 211

ovoklea 271

2mlmata 379

iwrlucca 305

plcuroiwra 206

pmnicosa 398
ramulosa 401

spinosa 399

tubigei-a 409
verrucosa 399

Celleporaria 398
surcularis 331

Celleporella 413

hyalina 271

lepralioides 414

pygmaja 415
Celleporid>e 397
Cellularia 33

Peachii 34
Cellulariece 30
Cellulariid^ 30

Centrifuginea 416

Ceroaripora 3

Ceriopora 443
Charctdella 515
Chartella 114
Ciieilostomata 1

Chorizopoka [Lepralia] 222

Bronguiartii 224

Conopeum 128

Coronopora 481

Cory)i>hopora 481

fungiformis 481
Cribrilina [^Lepralia] 184

annulata 193

figularis 1 96

Gattyse 198
innominafa 186

punctata 190
radiata 185

Cribeilinid^ 182

Crinomorpha 564
Crisia 418

aculcata 421
arctica 422
aftenuata 422
cornuta 419
denticulata 422
eburuea 420

* The corresponding generic terms in tho works of Johnston and Busk
are given in brackets.
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Page
Crisia

geniculafa 419
Haucri 421
luxata 422

producta 421
Crmdia cornuta . 419
CrisiecB 417
Ceisiid.e 417
Crisina 450
Crisnlaria 73
Ctenostomat A 489

Cupularia 180
Cusciifaria 551

Cyclafella -. 572

Cycloinbna 572
Cyclostomata 416

Cycloum 400
Cylindrceciid.e 534
Oylindkcecium 635

clilatatiim 53G

giganteum 535

pusillum 537

CylindroporeUa 227

Befrancia 481

Dermatopora 128
Diastopora 457

Jlabellum 465

hyalina 462
obelia 4(>2

patina 458

plumula 1 446
Sarniensis 463

simplex 464
suborbicularis 464

DiPORULA 220
verrucosa 220

Discocavca 47 1

acvleata 473

Liscopora 127, 360

emarginafa 360

DiscoporeUa 471

flosculus 476

Discoporellidm 47 1

Biscosparm 457

marginata 458

Biscotuhigera 471
DOMOPORA 481

stellata 481
truncata 485

ECTOPROCTA 1

EIcctrinidcB 126
Emma 36
Entalophora {Pustulipora'] ... 455

clavata 456
Entoprocta 563

Page
Epipetrum gelafmosuiii 491

Epistoraia 'J9

Eschara 114, 117, Ac.

bidentata 300
cervicornis 330

fascialis 300
lunaris 220
retiformis 300
stellata 331
teres 334

Escharella 237, 340, 360
Jacotini 353

Legentilii 346

porifera 342
EschareUid(B 1S2
EschareUinidce 126
EsciiARiD^ 295
Escharina 2U4, 237

cornuta. 21 1

Isabelleana 238

perlacea 305
rimulata, 346
variabilis 238

Escharipora 184

Eschariporidce 182
EsciiARoiDEs \_Eschara'] 336

nitidu 200

quincuucialis 339
rosacea 336

EUCHATEA 11

ap2}endiciilata 419
cbelata 14

EUCKATIID.E 10

Falcaria 3, 418
Farcimia 104
Farrella 528

producta 529

repens 529
Filicrisia geniculata 419

Filisparsa incrassata 436
Flabellaria, 57
Flustra 114

angustiloba 80
Barleei 122

capitata 80
carbasea 123
carnosa 506
chartacea 118
distans 129
foliacea 115
Genisii 206
Hibernica 297

papyracea 118

papyrea 124
Peachii 129
securifrons 120
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Page
FliUSTRA

spongiosa 506
truncafa 120
fuherculafa I(i2

Flustrella o04

hispida 50(5

FlustrellaridcB 126

Flustrellid.e 504

Flustrid^ 113

Gemellaria 17

loricata 18

loriculata 18

Willidi 18

GemcUariadm 98

Gemellipora glabra 276
Gemicellafia 17

Glauconome 107
GymNOL/EMATA 1

Halcyonellea 400

Haliloplnif. 577

Halodactyhts 490
Hcmeschara 320
Hercntia 204,278
Heteroporella 471
HippoTiioA 286

cassiterides 294
catenularia 1 34
cliTaricata 288
diverqcns 255
Ellidfo! 134

expansa 291

flagellum 293
lanceoJata 288

longicauda 288

Pafagonica 288

porosa- 281

rugosa 134
sica 6

HiPPURARIA 518

Egertoiii 549

Hippurariadce 541
HoLOBRAxniiA 1, 563
Homodmtldce 558
Hornera 467

hc/realis 468

frondicida fa 468
lichenoides 468
violacea 469

Hornerii>.e MY!

Ilorn-wrack, broad-leaved 115

,, ,, narrow-leaved ... 120
lIrxi,EYA 21

fragilis 22

Page
Idmonea 450

angustata 451

Atlantica 451

Coroiiojms 451
dilafafa 45)3

radians 451

serpens 453
transversa 453

Idmnneid(P 467
Inartindata 424
Incr iistata 424

Lagcnella 528
Lagenipora 235

socialis 235

Laguncula 528

clongaia 529
Lepralia 297

adpressa 327
alha 244
ansaia 238

aperta 323

appensa 372
arrecta 363
assimilis 224
aurifa 279
Bidlii 372
BurJcei 243
Belli 323
hirornis 379

biforis 211

calomorpha 185
ca nthariformis 299

capitata 224

chilopora 326

cognafa 244
cribrilUna 186
crihroM 190

cylindrica 271

divcrsipora 216
edax 311
EndUcheri 186
foliacea 300

fulgierans 372

glahra 206

granifcra 214
hastatct 247

hippopus 309
immersa 360
innomin aia 185

insignis 20(5

inferinedia 245
Jacotini 224

Jeffreijsi 353
lata

"

307
hbafa 391
Imwtu 206
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Page
Lepralia

onamillafa 372
multiradiata 18;")

ochracea 260

ofopkora 244
ovalis 36G
Pallasiana 297

pedUostoma 297

pecUostojna 297

peregrina 372

personafa 206

pertusa 305
Perilff/ana , . 269

plagiapora 216

polita 315

pretiosa 185

pteroporu 372

'pyriformis 214

quadricornida 372
raricostata 186

scrlpta 185
serrulata 366

squama 1 54

Steindachneri 198

ienella 247
fenera 366
tenuis 224

fetragona 238

thyreophora 211
tridentahi 372
utriculus 20(5

Woodiana 279
LiCHENOPORA \_Biscoporella\ ... 471

hispida 473
radiata 476

regularis 479
verrucaria 478

Lichenoporid.e 471
Loricaria 17

Loricula 17

LoxosoM A 572
clavifox-me 575

phascolosomatura 574

singiilare 573
LOXOSOMIDJE 571

Madrepora 398

Marginaria 128

Mastigopiiora [Lepralia] 278
Duterti-ei 279

Hyndmanni 281

Megapora [Lrpralia] 171

ringens 1 72
Melohesia 4/1
Membra.nipora 127

Andegavensis 178
aurita 159

Page
Membuanipora

catemilaria 134

cornigera 164
craticula 147
curvirostris 153
dentata 137
discreta 152
Dumerilii 156

Fleraingii 162
fiustroides 151

hexagona 143
imbellis 1 60
Lacroisii 129
lineata 143

membranacea 140
minax 1()9

monostachys 131

nobilis 131

nodulosa 170
Peackn 130

pilosa 137
Pouilletii 156
reticulum 130
Eosselii 166
sacctilata 167
Smittii 175
solida 167
solidiila 158

spinifera 149
stellata 137
trifolium 167
unicornis 154
vulnerata (Setosella) 181

Mejibraniporella [Lepralia] .. 199
melolontba 202
nitida 200

Membraniporid.e 126
Menipea 36

fruticosa 92

Jeffreysii 92
Smittii 43
ternata 38

Mescnteripora 457
MiCROPORA [Membran/pora] ... 173

complanata 175
coriacea 174

MicuopORELLA [Lepralia] 204
ciliata 206

impressa 214
Malusii 211
violacea 216

MiCROPORELLID.E 204
MiCROPORID.E 172

MiUepora 388

eompressa 330
liliacea 453
tcenialis 300
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Page
MiMOSELLA f);i5

gracilis 556
MlMO.SELLIU.E 555
MoUict 222, 28(1

tuherculata 224
MucRONELLA [jLe/>ra/fV/] 360

abyssicola 369
eoceinea 371

laqiieata 368
niicrostoDia 370

pavonella 376
Peachii 360
variolosa 36(i

Tentrieosa 3t)3

MyrioporiiKi 416
Myeiozoid.e 236

Nellia (Johnsoni) 112
Nolella stipata 540
KOTAMIA 90

bursaria 100
NOTAMIID.E 98

Obelia 443

tulmlifcra 453

Oiichopora 227

Ornifhopora 73

Ornifhoporlna 73
Ortiionemida 512

Palmicellaria [£'*/^'/ra&c.]... 378
cribraria 384

elegans 378
lorea 382
Skenei 379

Patinella 457
Pedicellina 565

Americana 567

Belgica 565
cernua 565
echinnta 565

gracilis 570
nutans 567

Pedicellinea 563
Pedicellinid.e 563

PhalangcUa 443
Piiylactella [Lepralia] 356

collaris 358
eximia 359
labrosa 357

PODOSTOMATA 577
Porella [Lepralia, Esc/iara,

He7nescha.ra] 32 1

cervicornis 33 1

compressa 3)30

coiicinua 323
hcvis 334

Page
PORKLLA

minuta 326
struma 329

Porellina 204
PoRiNA [Lepralia, Tessaradoma] 227

borealis 229
tubulosa 230

PORINID.E 226
Proboscina 424

latifolia 448
ramoiia 432

Pterobkanchia 577

PustuUpora, 455

gracilis 227

prohoscidea 378

Pustulopora 455
Orcadciisis 469

Pyripora 134

Quadricellaria 227

gracilis 229

Radicei-lata 416

Radiopora 471

Beptchctrina 137

Bepte^charcUa 184
Heeriaanni 193

EeptescharcUinn 173, 176

Repfescharinella rhomboidalis... 224

Reptocelleporaria 399

Ecpfoftustra 140

EeptoporeUina subvulguris 206

Eeptoporina 204, 237

Jiexagona 211

Reptofubigera 443

co77fluens 453
Retepora 388

Beaniana 391
cellulosa 391
Coiicliii 395

RlIABDOPLElMlA 577

compacta 581
Normani 580

RiiYNciiopoRA [Lepralia] 385

bispinosa 385

Salicornia 104
Salicornaria 104

Salpingia 8
HaasaUii 8

Sarcochituyn 490
SciiizoPORELiyA [Lepralia'] 237

Alderi 243
armata 258
auriculata 260

biaperta 255
Cecilii 269
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Page
ScurZOPORELLA

c-ristata 254
cruenta 270
discoidea 265

byalina 271
linearis 247

sanguinea 252

simplex 246
einviosa 266

spinifera 241

umbonata 264
unicornis 238
venusta 276

vulgaris 244
ScHizoTHECA [LepruHa] 283

divisa 285
fissa 284

SCRUPAEIA 21

clavata 24
SCRUPOCELLARIA 43

Delilii 48

elliptica 46
incrmis 47

reptans 52
scabra 48

scrupea 50

scruposa 45
Selbia 57

Semiflustra 114
Semimulticavea 481
Serialaria 515
Setosella \Me7nbrani])ora\ ... 180

vulnerata I8l

Siphodictyum 467
S.MITTIA [Lejyralia'] 340

affinis 348
bella 352
cbeilostoma 349
Laudsborovii 341
marmorea 350
reticulata 346

trispinosa 353

Sparsida 424

Spongites 398

STEGANOPOREi,LA[ilfe»(6rawipora]176
Smittii 178

Sfellipora 481
Stolonifera 512
Stosfatopora [Alectd] 424

compacta 435
deflexa 437

diastoporides 434
dilatans 429

Page
STO>fATOPOR \

expansa 432
fasciculata 441

fungia 438

granulata 425
incrassata 436
incurvata 433
Jobnstoni 430

major 427

Tata 7-ugosa 144

Terehripora 286
Tessaradoma 227
Tricellaria 36
Triticella 542

flava 543
Korenii 545

pedicellata 547
Triticellid^e 541
tubulipora 442

fimbria 448
flabellaris 446

foraminuhifa 453

byalina 486
lobulata 444

penicillata 438

phalangea 446
vemicaria 446

TUBULIPORID^ 424

Tuhuliporina 416

ZTlva dAaphana 491

Umbonula (Umbonella in tbe

text)* \LepraUa] 316
verrucosa 317

Unwavea 471
UnicelJaria 11

Valkeria 551
ciKcuta 551

glojnerafa 519
tremula 554
uva 551

Valkeeiid^ 551

Vesicularia 512

spinosa 613
Vesiculakiid.i; , 512
Vesimlarina 512
ViCTORELLA 559

pavida 561
VictorellidjE 558
VinculariadcB 103

* See Introduction, Systematic Table.
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