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Plate I.

Diagrams illustrating structure of Hydroida.

1. Diagram of Hydra.

2. Diagram of Hydroid colony.

3. 4, 5. Thread-cells,

6. Medusa of Hydroid (after Hincks).

7. Diagram of planula.

For explanations of these diagrams, see chapter on

structure of the Hydroida, pp. 22—34.
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PREFACE.

The object of this book is to furnish a handy and at

the same time reliable manual of the British Zoophytes.

I am aware that, in using the terra " Zoophytes " to

cover so extensive a field as that comprised in this

book, I lay myself open to some degree of criticism,

as many writers confine the term to the Hydroida ; but

from a popular point of view the Polyzoa are as much

plant-like in appearance as the Hydroids ; and as the

word '' Zoophytes " has now no real scientific position,

I feel justified in retaining it as a convenient expression,

and in applying it in the manner defined in the intro-

ductory chapter.

My intention in issuing this work is to do for the

present generation of students of natural history what

the Rev. Dr. Landsborough did for a former in his

" Popular History -j" and, as modern science requires

more attention to be paid to minute and histological

details than formerly, I have endeavoured not only to

make the work a complete guide to all known British

species, but also, so far as possible consistently with

its character, to give an accurate resume of the present

knowledge of the microscopic structure of the various

organisms described. I am necessarily indebted to the

large and valuable works of the Rev. Mr. Hincks,

Prof. Allman, Mr. Busk, the Rev. P. H. Gosse, and
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Dr. Andres, whiclij with many others named in

Appendix A,, I have consulted and compared, and

to which it is my hope that this book will act as an

introduction.

The various appendices and indexes have been care-

fully prepared so as to afford all needful assistance,

and all synonyms whose identity with present nomen-

clature has been established have been included in the

Index of Species. The Zoophytes have proved a most

fertile ground for experimental classification, and the

number of synonyms is consequently very large.

The plates with which the book is illustrated have

been drawn by my wife, for the most part from speci-

mens in my own cabinet : and I take this opportunity

of acknowledging my indebtedness to her for her assis-

tance in my work.

I trust that the objects I have before stated may be

fulfilled, and that my efforts may prove of service, not

only to students, but also to others in want of a guide

to the wonders of the shore.

ARTHUR S.PENNINGTON.

HEATON, near Bolton,

August, 1885.
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ADDENDA ET CORRIGENDA.

At p. 15, line 13, add " and the European Zaantliaria have been

fully described and rearranged by Dr. Andres."

At p. 17, line 19, add "and by Dr. Andres."

At p. 135, line 12, for "Oligaetis" read " Oligactis."

At p. 176, line 10, omit " and the succeeding.''

At p. 222, line 31, for " Sertularia " read " Scrupocellaria."

At p. 227, line 28, and p. 229, lines 24 and 25, for " Monodox "

read " Monodon."

At p. 301, line 10, for " Millipora " read " Millepora."



DESCRIPTTON OF PLATES.

Plate I.

Diagrams illustrating structure of Hydroida.

1. Diagram of Hydra.

2. Diagram of Hydroid colouy.

3,4, 5, Thread-cells.

6. Medusa of Hydroid (after Hiiicks).

7. Diagram of planula.

For explanations of these diagrams, see chapter on

structure of the Hydroida, pp. 22— 34.

Plate II.

1. Clava multicornis, enlarged (after Hincks), p. 36.

2. Clava squamata, nat. size, p. 37.

3. Turris neglecta, enlarged, p. 39.
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3. Stauridium productum, enlarged (after Allman),

p. 55.
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Plate XI.

Diagrams illustrative of structure of Sea Anemones.

1. Section through Actinia (after Green).

2. Septum of 8. parasitica (A, Rondeletii) (after Hert-

wig).

3. Diagram showing arrangement of septa in base of

A. equina (mesembryanthemum)^ from Journal of

Queckett Club, vol. v., plate xi.

4. Section through tentacle of Anemonia sulcata {A.

cereus) (after Hertwig).

5. Thread-cells or nematocysts (after Hertwig).

For descriptions of these figures, see chapter on

Zoantharian Structure, pp. 136—145.

Plate XII.
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2. Heliactis bellis, p. 149.
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1. Actinia equina (mesembryanthemum), p. 163.

2. Tealia crassicornis, p. 170.



DESCRIPTION OF PLATES. Xlll
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1. yEtea anguiua, nat. size. 1a, Enlarged, p. 212.

2. Eucratea chelata, enlarged, p. 215.

3. Gemellaria loricata, nat. size. 3a, Enlarged, p. 217.
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4. Menipea ternata, nat. size. 4a, Enlarged, p. 220.
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223.
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3. Lepralia foliacea, p. 278.

4. Retepora Beauiana, nat. size, p. 289.

5. Crisia cornuta, p. 294,

6. Crisia eburnia, p. 294.

Plate XXIII.

1. Alcyoiiidium parasiticum, nat. size, p. 310.
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6. Mimosella gracilis, nat. size, p. 323.
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Plate XXIV.

All ihe figures on this Plate are after Prof. Allman.

1. Cristatella mucedo, nat. size, p. 328.

2. SStatoblast of 0. mucedo.
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p. 331.
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5. Paludicolla Ehrenbergii, nat. size, p. 324.
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NATURAL HISTORY

BEITISH ZOOPHYTES.

INTRODUCTION AND HISTORY OF
ZOOPHYTOLOGY.

The study of tlie various classes of animals which

are included in the somewhat paradoxical name of

Zoophytes is one which will always be attractive to the

Naturalist, especially if the microscope form one of his

ordinary instruments of observation. Widely sepa-

rated from each other in structure as these classes

are, they, nevertheless, are generally studied together;

and, although the name Zoophyte has ceased to convey

any special meaning, it is still used to denote all those

animals, whether belonging to the hydrozoa, actinozoa,

or polyzoa, which, judged by their appearance only,

would often almost justify the application to them of

the term in its literal sense. The animals, which have

to be considered under this general term, vary in size

as greatly as in structure ; and, in giving descriptions

of them, we find that they range from the beautifully

B
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conspicuous and attractive anemones to minute forms

which are often quite invisible as individuals without

the aid of the microscope. The species found in our

own country, unlike their relatives, the corals of

tropical seas, are not important factors of islands or

continents, but, from their extreme variety and beauty

and from their curious life-histories, they are objects

of interest to the scientific observer, no less than their

moi-e useful congeners.

The history of the investigations which have from

time to time been made into the various classes of

Zoophytes, forms a very interesting narrative, showing

the strength of prejudice, even amongst scientific men,

who, of all others, should be open to receive truth,

however unexpected or unpalatable, and illustrating

also the ultimate triumph of patient and careful

observation.

The study of Zoophytology, depending, as it does,

so largely upon microscopical observations, has natu-

rally been more active and accurate within the last

century since the microscope began to be generally

used. Prior to that time, it is not at all surprising

that naturalists, whose observations must of necessity

have been limited, considered Zoophytes as either

vegetables or minerals. When the dendritic forms

sometimes assumed by crystals are borne in mind, the

idea that the more minute of the Zoophytes were

mineral crystals does not seem so absurd as might at

first appear ; and the vegetable theory is not without

grounds for justification, when the limited means of

observation of its supporters are taken into account.

There seems to be no doubt that until the year

1599 no naturalist had ever been rash enough or bold
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enough to claim Animality for any of the Zoophytes,

except the Anemones; and it would appear to be

somewhat doubtful whether Ferrante Imperato, who

in that year is said to have first promulgated the

Animal theory, really fully understood the import of

his communications. De Blainville, a great authority

on the subject, considered Imperato's " Historia Natu-

rale " a very important contribution to the study of

Zoophytes ; but Lamouroux was of opinion that

Imperato, in common with other observers, had no

distinct notion of the animality of any Zoophytes, and

certainly believed in the vegetable nature of almost all

of them.

However this may be, the publication of Imperato^s

views had absolutely no effect in arresting the attention

of naturalists ; and the vegetable and minei'al theories

continued side by side for 130 years longer, until they

were at length assailed by Peysonnel, then a physician

in Marseilles, and afterwards physician to the king at

Guadeloup, in a communication to the Academy of

Sciences in Paris. The history of this communication

is remarkable.

About sixteen years before Peysonnel's researches

were made known, Count de Marsigli, an accomplished

naturalist, had observed the polyps of corals and

madrepores, and had published an account of his

discoveries, in which he referred to these as flowers

and blossoms. Reaumur states that " this discovery

of the flowers of the coral made a great noise in the

world of naturalists ;" and it will be easily seen that

a misunderstanding as to the nature of the coral polyps,

founded on the careful investigations of an observe

of repute, increased the difficulties in the way or

B 2
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Peysonnel, and caused tlie Academy at Paris to turn

not only a deaf but a disdainful ear to his communica-

tion. Peysonnel appears to have been a very modest

man, and withal afraid of the reception which his

audacious views would meet. He therefore entrusted

his notes to Reaumur, who, thinking his young-

friend very imprudent, and desiring to shield him

from scorn and derision, read the paper to the Society,

but kept back the author^s name, and himself not

only spoke but wrote against the views of Peysonnel.

He did, however, give the latter credit for not writing

" entirely from fancy "
! PeysonnePs document, if

published at all, is not in existence, and the only

record of it is in Reaumur's essay, written against

it, and read before the Academy under the title,

" Observations upon the formation of Coral and other

productions called Stony Plants."

In this manner, therefore, was the light rejected

;

and the subject was not again broached until 1741.

In that year Abraham Trembley conducted a series of

experiments upon the Hydra, or fresh-water polyp,

with respect to its extraordinary recuperative powers,

and also discovered Lophopus Crydalllnus, one of the

fresh-water polyzoa, which he called, "Polype a

panaclie." His experiments attracted considerable

attention both in England and on the Continent. In

England his researches upon the Hydra were repeated

by Baker, who, in 1743, published an elaborate letter*

* The title-page of this publication is curious. It is as follows :

"An attempt towards a natural histor3' of the Polype, in a letter

to Martin Folkes, Esq., President of the Roval Society, describing

their different species, the places where to seek and how to find

them, their wonderful production and increase, the form, structure

and use of their several parts, and the manner they catch their
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to Martin Folkes, the Presideut of the Royal Society,

in which he entered into descriptions of his own

experiments confirmatory of those of Trembley.

Baker also discovered Lophopiis Grystallinus in

Enerland. He named it the " Bell-flower animal.'*

Leeuwenhoek had discovered the Hydra in 1703; but

its remarkable properties were not found out until

the experiments of Trembley. These experiments

were communicated by him to Reaumur, who stated in

the preface to the sixth volume of his " Memoires pour

servir a FHistoire des Insectes/' that he had repeated

the most important of Trembley^s experiments, and

to his great amazement found every one to exactly

answer the accounts given. These curious investiga-

tions seem to have attracted the attention of meta-

physicians as well as naturalists, for in 1752, Dr.

Parsons, F.R.S., found it necessary to publish some
" philosophical observations, in which he answered

some objections against the indivisibility of the soul,

which had been inadvertently drawn from the late

curious and useful experiments upon the Polypus and

other animals ;" which observations, that they might

prey. With an account of their diseases and cures ; of their

amazing Repeoduction after being cut in pieces (as first discovered

by Me. Teemblet at the Hague ;) of the best methods to

perform that operation, and of the time requisite to perfect the

several parts after being divided : and also full directions how to

feed, clean, manage and preserve them in all seasons of the year>

likewise a Course of real Experiments performed by cutting

these creatures in every way that can be easily contrived : showing

the daily progress of each part towards becoming a perfect

Polype. The whole explained everywhere by great numbers of

proper figures, and intermixt throughout with a variety of Obsee-

VATiONS and Expeeiments by Henry Baker, F.R.S." 1743.
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have the seal of orthodoxy, he dedicated to the Bishop

of London.

The experiments of Trembley, however, had a still

further effect upon Reaumur than merely to stimulate

his curiosity. They brought to his remembrance the

probably forgotten paper of Peysonnel, and he began

to think that there had been less of fancy in PeysonneFs

views than he had been willing to give him credit for.

He at once arranged with his friends, Bernard Jussieu

and Guettard, that they should go to the seashore,

and actually investigate for themselves the facts of the

case. They accordingly spent the autumns of 1741

and 1742 in making researches at different localities

on the French coast ; and so satisfied were they, as

the result of their studies, that Peysonnel's views were

correct, that Jussieu presented a memoir in 1742 to the

Academy, in which, with particular reference to Alcyo-

nium digitahim, Tuhularia indivisa,FLustrafoliacea, and

Cellejpora piimicosa, he demonstrated that the marine

productions examined by him, which had been ranked

as plants, were really the work of a kind of sea insect.

Reaumur himself, in his work already referred to,

recounted the researches of his friends who, he said,

had recognized that many species of these bodies

which had the external appearance of very beautiful

plants were only an assemblage of a prodigious

number of cells of polyps. He therefore ably sup-

ported the views of Jussieu and Guettard, and retracted

all his former opposition to Peysonnel. The new

truth did not, however, at once prevail. The opposition

it had to encounter from those who held the old views

was very fierce ; and we are not surprised to find that

Peysonnel himself returned to the attack. In a com-
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munication addressed this time to the Eoyal Society

in England, he recapitulated his researches of the

previous thirty years ; hut his views received no more

support in England, tha.n they had done in France.

Strange to say, we find them opposed in quarters

where we should least of all have expected, opposition.

Baker and Parsons were the two chief opponents of

Peysonnel, both of whom, from their knowledge of the

hydra and its structure and history, we should have

expected, like Reaumur, to have adopted the new creed.

Baker, however, was enamoured of what he called the

" vegetative " or dendritic forms assumed by many
salts on crystallization; and he declined to believe that

the stony corals and corallines were other than mineral

productions ; and as to the horny and pliant forms of

zoophytes, these he considered as vegetable in nature.

Dr. Parsons was quite unable to approve of Pey-

sonneFs views, which he attacked in the Royal Society

in the June following the reading of Peysonnel's

paper. In his attack he declared his inability to

conceive " that so fine an arrangement of parts, such

regular ramifications, and such well-contrived organs

to serve for vegetation, should be the operations of

little, poor, jelly-like animals." He accordingly stoutly

opposed their animality, and insisted that their pro-

ductions were the work of " more sure vegetation

which carries on the growth of the tallest and largest

trees with the same natural ease and influence as the

minutest plant."

Parsons had not learned the truth which scientific

men now recognize, that the weak and little thiugs of

the earth are the most powerful factors of its structure

and development, a lesson which zoophytology is
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well fitted to teach. At last, however, the oppo-

sition which would not succumb to the controversies

of the learned doctors and masters of science, gave

way before the calm investigations of a London

merchant. The death-blow to the mineral and

vegetable t-heories alike was struck bj the hand

of John Ellis, who devoted his leisure time to the

study of natural objects. He seems to have lived in

undisturbed serenity whilst the conflict of opinion was

raging around ; as in his book—the publication of

which practically settled the question—he does not

once allude to the controversy, or appear to be aware

of it. The causes which led to the publication of his

epoch-making work were as simple and unlikely as

could be conceived. Ellis had been in the habit for

his own amusement of making pictui-es of sea-weeds,

corallines, &c., in which the sea-weeds served for

the groundwork and more prominent objects, and

the zoophytes were inserted as trees and shrubs. He
informs us, in the preface to his book, that his friend.

Dr. Stephen Hales, was pleased to express great

pleasure in viewing those landscapes, and desired

him to make some for the Princess Dowager of Wales,

and also requested him to collect all the varieties

our sea-coasts afforded, which he did by the help

of his friend, George Sheloocke, Esq., and some of

his acquaintances in Ireland. In order to distin-

guish the proper characters of the different species

with greater accuracy, he found it necessary to examine

them with the microscope ; by which he meant, not

the elaborate instrument which modern observers use,

but one more like a dissecting microscope, with

simple lenses. He early found that the texture of
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many foi*ms was such as to indicate an animal rather

than a vegetable nature. His views were afterwards

considerably extended, and he began to suspect that

the Zoophytes generally were animals.

In order to determine these suspicions he went in

August, 1752, to Sheppey, in Kent, to examine what

he called the branched corallines. From his investi-

gations he was fully convinced that " those apparent

plants were really ramified animals in their proper

skins or cases not locomotive bat fixed to shells of

Oysters, Mussels, &c., and to Fucus's.^'

In June, 1754, he again went to the seaside, this

time to Brighthelmstone in Sussex. He presented an

account of this journey to the Royal Society. His

conclusions were that the Zoophytes generally were

animal productions, and that the animals producing

them were of similar nature to the Hydra, or fresh-

water polyp. The final results of his studies were pre-

sented in detail to the public, in 1755, in a beautifully

illustrated book, called " An Essay towards a Natural

History of the Corallines and other Marine Productions

of the like kind commonly found on the coasts of Great

Britain and Ireland.^' This work he dedicated to the

Princess Dowager of Wales ; and in it he gave a full

account of all his discoveries, with descriptions of each

species, and extremely accurate drawings.

To most of the species he discovered he also gave

popular names, which they retain to this day. The
entire work is a marvel of scientific accuracy. In his

introduction he alludes to a person whom he calls his

friend, Dr. Buttner, of Bei-lin. This doctor, who was

a professor at Gottingen, repayed Ellis' friendship by

buidly claiming EUis^ discoveries as his own. That
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this was an impudent and infamous attempt at fraud

is undoubted.

Ellis' researches were fully appreciated in his own
country, and, in 1767, the Royal Society presented

him with the Copley Prize Medal for his papers on

Natural History. In presenting" this medal the

President of the Society, Sir John Pringle, stated

that, although Ellis had opened such a wonderful view

of some of the most extraordinary productions of

nature, and had pursued his discoveries with such

sagacity and judgment that he might reasonably have

expected many testimonies of his successful labours in

natural history, yet that medal was delivered to him

as an express testimony of their approbation of his

excellent papers on the animal nature of the genus of

Zoophytes called Corallina, and of the Actinia Sociata.

Ellis contributed no less than twenty-six communi-

cations to the Royal Society, exclusive of the work

before referred to. He held the office of King's

Agent for the Province of West Florida, and Agent

for the Island of Dominica. His extensive knowledge

of Zoophytes, which was much increased by the facility

with which he was enabled to obtain specimens from

the countries named, brought him into communication

with Linnseus, the prince of naturalists, to whom he

wrote several valuable letters, and from whom he

received letters equally important. Linnaeus seems to

have adopted Ellis' views to some extent. The stony

corals he had previously assigned to the animal king-

dom, and a study of Ellis' views caused him to assign

the horny and flexible corallines also to that kingdom,

although, in order to mark his opinion on the subject,

he founded the order Zoophyta, which he defined as
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" Plantse vegetantes floribus aniraatis.'^ His view-

seems to have been that the stems and branches of

the Corallines, &c., were vegetable in nature, but that

the Polyps were animals.

As Linnaeus considered that animals were only

distinct from vegetables in the possession of a sentient

nervous system, with voluntary motion, he had little

difficulty in believing that the polyps were animals,

while the stems were vegetables, and yet that both

were one organism. The reason he gives for this view

is curious. He believed that motion of some kind was

enjoyed by all living beings. The plants on terra firma

enjoy the motion of the air; but, as in the depths of

the sea there is perfectly undisturbed quiet, the

Creator had endowed the terminal portions of the

Zoophytes with a nervous system and a power of

motion, that they might by their own motions partake

of that enjoyment, which the quiescent state of their

watery abode could not supply.

The view of Linnaeus was adopted by Dr. Job Baster,

of Zurichsee in Zealand, who at first was vehemently

opposed to Ellis^ views, as is not surprising, seeing

that he did not know whatZoophytes were, and was

arguing from studies of Confervae. When, however,

he became better acquainted with the subject, he did

not like to recede altogether from the position he had

taken up, but adopted the classification and definition

of Linngeus as a compromise.

Dr. Pallas also published a history of Zoophytes,*

* This work, called " Elenclius Zoophytorum,'' was published at

the Hague in 1766, and is amost carefully and scientifically written

embodiment of the current knowledge of the species and charac-

teristics of the Zoophytes.



12 NATURAL HISTORY OP

in wliich he adopted the views of LinnaBus ; but Ellis

steadily refused to modify his views, and held out to

the last for the complete animality of all Zoophytes.

It was the intention of Ellis to write an exhaustive

history of the order, but ill-health prevented him, and

he got no further than the production of the plates

and a number of notes which he compiled with the aid.

of his friend, Dr. Solauder, who after Ellis' death

arranged them in form for publication. His intention

was frustrated by his own death ; but Sir Joseph

Banks, the President of the Royal Society, desiring

their publication, this was accomplished by Ellis'

daughter, Mrs. Watt. In this book the Actiniae are

for the first time included amongst the Zoophytes,

which term is therein employed in the sense in

which it is now generally received, its use as a

term of classification having entirely ceased. Ellis'

woi"k was the only one which treated of British

Zoophytes alone until the year 1828, although in the

meantime many writers had dealt with the subject

generally.

In 1780, Otho Fabricius wrote his '' Fauna Green-

landica." In 1785, Cavolini published an interesting

memoir upon marine polyps. In 1816 appeared

the second volume of Lamarck's " Auimaux sans Ver-

tebras;" and in the same year Lam ouroux published

his " Histoire des Polypiers Coralligenes Flexibles."

Lamouroux' work was translated into English in

1824, and was the first English work, subsequent

to that of Ellis and Solander, dealing with the subject

in its entirety. In 1817, Cuvier's ''Regne Animal"

appeared. In 1828, Dr. John Fleming published a

" History of British Animals," at the close of which
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lie gives a list and descinbes a number of British

Zoophytes. About this time also, the first step was

taken towards a proper separation of the different

constituents of the order Zoophyta, which resulted in

the rejection of that name, and in the ultimate adoption

of the present system of classification. The Actinias

were never really included amongst the Zoophyta,

and Cuvier had already separated the Alcyonian from

the Sertularian polyps ; but the distinctions between

what are now known as the Polyzoa and the Hydroida

were not recognized. These distinctions, however, as

soon as perceived, were carefully examined and defined.

In 1827, Grant, in a paper read before the Wernerian

Society on the structure of Flustrge, pointed out some

differences between the polyps of the Flustrae and the

Sertularige, but he does not seem to have fully observed

the intestinal system of the former.

In the following years Messieurs Milne-Edwards

and Audouin, in France, pursued the same line of

investigation, and, independently of Grant, described

the structure of the Flustrge. Mr. J. V. Thompson,

in Ireland, was at this time pursuing a careful course

of study of the marine productions of the Irish coast,

and in 1830 he published a complete description of

the polyps of BoiverbanMa, Valkeria cuscuta, and other

forms. He named these polyps "Polyzoa." In 1834,

Ehrenberg published a memoir on the Corals of the

Ked Sea, in which he divided the polyps into Anthozoa

and Bryozoa, the latter term being synonymous with

the term " Polyzoa " of Thompson. The term Bryozoa

had been previously used by Ehrenberg, in 1831, in a

number of the " Symbolse Physicae;'^ but the appli-

cation of the term Polyzoa to the non-hydroid polyps
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was certainly prior to that of the term Bryozoa. In

England^ accordingly, the former term is used, whereas

on the Continent Bryozoa is the usual appellation.

In the meantime, the writers named^ together with

Sars, Lister^ Loven, Couch, Van Beneden, and others,

had added to the number of the species and to the

general knowledge of the subject ; and, in 1838, Dr.

Geo. Johnston published a valuable treatise on the

British Zoophytes, which has been the most important

work on the subject until the recent publications of

the Rev. Thomas Hincks and Prof. Allman.

Of Dr. Johnston's work, which was illustrated by a

number of beautiful plates drawn from nature by his

accomplished wife, a second and much enlarged edition,

in two volumes, was again issued in 1847.

In 1852, the Rev. Dr. Landsborough published a

very interesting and carefully written popular history

of British Zoophytes, which, however, did not aim to

supplant the treatise of Dr. Johnston. In 1856, Prof.

Allman issued through the Ray Society a monograph

of the fresh-water Polyzoa, which still continues the

standard authority upon that branch of the subject.

In 1864, the Rev. P. H. Gosse, whose attractive

writings have thrown a halo of poetry around the sub-

ject, published a history of the Sea Anemones or Zoan-

tharia, which is a most valuable and complete work

dealing with the whole of the British species. This

book is illustrated by magnificently coloured plates

of the species described. The anatomical and phy-

siological structure of the Sea Anemones has been

exhaustively studied by the Brothers Hertwig, who, in

1869, published a treatise thereon in Jena, and Prof.

Richard Hertwiar has since written the section of the
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" Challenger Heports " devoted to the Actiaiaria. In

the latter publication is contained a summary of his

own and his brothei''s researches.

Mr. Busk has also published a Catalogue of the

British Museum Collections, of .Polyzoa, which is illus-

trated by accurate and beautiful plates of many of the

species described. This catalogue is not confined to

British species. In addition to the writers named,

many others whose names and works are referred to

in the Appendix, have contributed to our knowledge of

the species of Zoophytes, and of their structure and

life-history.

The chief present authorities on the British Polyzoa

and Hydroida are the valuable and exhaustive mono-

graphs on those branches (published, the former in

1868, and the latter in 1880) by the Rev. Thomas

Hincks, F.R.S., of Budleigh Salterton, Devon, and

the monograph on the Tubularian Hydroids by Prof.

Allman, published by the Ray Society.* These books,

from the accuracy of the descriptions and the beauty

and completeness of the illustrative plates, will long

continue the text-books on the subjects with which

they deal. This review of the history of our know-

ledge of the Zoophytes is necessarily short ; but, brief

and incomplete as it is, enough has been said to show
that this beautiful and important group of animals has

long attracted the attention of the scientific world,

and has been repeatedly and carefully studied. The
labours of naturalists spent in unravelling the

mysteries of Nature may often appear trifling and

* Prof. Allman is engaged in investigating the Hydroida of the
" Challenger " Expedition, and his first communicatioa on the

P^MywM^anrftg has just appeared. 1883.
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uu important, but by one who considers Nature's

workings as the manifestations of Divine energy, no

such terms can be appHed to these studies ; and, even

to those who think that they can dispense with a

Creator, and who see in matter itself something which

has existed from all eternity and is sufficiently potent

to produce life and all its accompanying phenomena,

the study of that matter in its living forms, even in

those of the lower organisms, cannot be otherwise than

productive of good ; and to those who look for beauty

merely, and who would find in Nature that perfection

and symmetry which they fail to find in art, the study

of these animals with their varied and often highly

coloured forms, and with their richly chased cells and

structures, must be gratifying and attractive.

In " Glaucus,'' the late Canon Kingsley says, " The

research which has been bestowed upon these unnoticed

atomies has well repaid itself; for from no branch of

physical science has more been learned of the scientia

scientiarum, the priceless art of learning. No branch

of science has helped so much to sweep away that

sensuous idolatry of mere size, which tempts man

to admire and respect objects in proportion to tha

number of feet and inches which they occupy in

space."

To the microscopist the Zoophytes present a field

for study and observation of unlimited extent. So

many questions of importance remain to be answered,

so many life-histories to be worked out, that no one

who enters upon this study can complain of dearth of

material to work upon. On every sea-shore their

beautiful skeletons may be picked up, and the living

forms may be readily obtained by dredging ; and when
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WB consider that each one " is a miracle passing thought

with insoluble wonders of birth/' we are fain to re-echo

the sentiment with which the old observer Fabricius

closed his book—^'Remota etiam Deum enunciant/'

and to confess that, as has often been expressed,

—

" Figured by hand divine there's not a gem
Wrought by man's art to be compared with them."

GENERAL CLASSIFICATION AND
DISTRIBUTION.

It would be useless, in a work of this kind, to present

all the various systems of classification which, from

time to time, have been proposed for the species here-

after described. It will be sufficient to set out, with

such explanatory notes as may be necessary, the

classifications which appear to the author most success-

fully to satisfy the requirements of the subject, and to

define suflficiently the leading characteristics of the

various species. The works of Mr. Hincks, Mr. Gosse,

Prof. Hertwig, and Prof, AUman, alluded to in the

introduction, contain systems of classification as com-

plete as the present state of knowledge will permit.

The general system of classification adopted is as

follows :

—

To the sub-kingdom Coelenterata (hollow-bodied

animals) belong all those animals with more or less

radiate structure, in which the alimentary canal freely

communicates with the general or " somatic " cavity.

They are also furnished with tentacles armed with

stinging cells or cnidge. This sub-kingdom is divided

into two classes : I. The Hydeozoa, in which the wall of

the digestive sac is not separatedfrom that of the somatic

C
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cavity, and the reproductive organs are external ; and

II., the AcTiNOZOA or Anthozoa, in which the wall of

the digestive sac is separated from that of the somatic

cavity by an intervening space subdivided into chambers

by a series of vertical partitions, on the faces of which

the reproductive organs are developed. {Greene,

" Coelenterata.")

The Htdrozoa are divided into three orders, viz.

:

I., the Hydroida ; II., the Siphonophora; and III., the

DiscoPHORA or LucERNARiD^. The first of these orders

only will be dealt with in this book, and will be described

more fully in the part specially devoted to it.*

The AcTiNOZOA or Anthozoa are divided into two

orders, namely, the Zoantharia and the Alcyonaria,

the distinguishing characteristics of which will be

afterwards described.

The preceding groups are separated from the re-

mainder ofthe animals usually included in the expression

"Zoophytes" by three sub-kingdoms, the Echino-

dermata, the Articulata, and the Vermes, the two

latter of which are sometimes comprised in one sub-

kingdom, called the Annulosa.

The PoLYzoA, as the remaining group of the Zoo-

phytes is called, constitute a class of the sub-kingdom

MoLLuscA, which consist of soft-bodied, unsegmented

animals, usually provided with an external skeleton,

and having a nervous system in the form of one to

three principal pairs of ganglia. The Polyzoa are

* Those who wish to study the Siphonophora and Discophora

are referred to Greene's " Manual of the Ccelenterata," 1875 ; to

Huxley's "Monograph of the Oceanic Hjdvozoa," Eay Society,

1859 ; Forbes' " Monograph of the British Naked-eyed Medusae,"

Hay Society, 1848 ; and Haeckel's " System der Medusen," 1879.

1
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considered to belong to this sub-kingdom from tbe

fact of their possessing a distinct alimentary system,

and more especially from the facts that their tentacles

perform the functions of gills and are respiratory

organs, and that they possess a nervous ganglion. The

PoLYZOA may be defined* as "Acephalous Mollusca,

with free oral tentacles serving as gills, and having the

mouth and anus near together, separated or not by the

tentacles. They are enclosed in a cell, and usually form

colonies by continuous gemmation." Some naturalists

assign the Polyzoa to a division of the Mollusca

designated the Molluscoida, which includes the Poly-

zoa, TuNiCATA or sea-squirts, and Bkachiopoda.

The Polyzoa are divided into two sub-classes ac-

cording to the shape of the lophophore, the name given

to the stage which supports the tentacles. The first

sub-class is the Holobeanchia, in which the lophophore

is either circular or horseshoe-shaped, and the wreath

of tentacles is unbroken. In the second sub-class, or

Pterobranchia, the lophophore is continued on each

side into a process upon which alone the tentacles are

borne, which therefore are discontinuous.

The Holobranchia contain two groups, namely, the

EcTOPROCTA, in which the anal orifice is outside the

lophophore, and the Entoprocta, in which both the

anal and oral orifices are within the lophophore. The'

Ectoprocta contain two orders, the Phylactol^mata

and the Gymnol^mata. The former of these orders

includes most of the fresh-water Polyzoa, and embraces

those forms in which the lophophore is bilateral, and

the mouth is furnished with an epistome or valve-like

organ arching over it.

* Hincks, British Marine Polyzoa, cxxxv.

c 2
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The order Gymnol^mata includes those forms in

which the lophophore is orbicular or nearly so, and the

epistome is wanting-. This order includes all the marine

forms and the fresh-water genus Paludicella. The

group Entoprocta contains the single order Pedi-

CELLiNEA. The sub-class Pterobranchia contains the

order Podostomata, with its single family Rhabdo-

PLEURID^.

It will be well here to explain what is meant by the

Bathymetric distribution of Zoophytes. Forbes has

laid down certain zones of depth into which the sea

may be divided, so as to indicate the area of occurrence

of organic life. It must, however, be premised that

the statements as to occurrence in certain zones are

only approximately true, as many species are found in

more than one zone. The four zones into which the

waters surrounding our coasts are divided are—the

Littoral zone, which extends between the levels of tbe

ebb and flood of ordinary tides ; the Laminarian zone,

extending below the littoral zone to the area only

uncovered at spring tides ; the Coralline zone, extend-

ing from the laminarian zone to a depth of 50 fathoms;

and the Deep-water zone, which underlies this to a

depth of 100 fathoms. To these zones Prof. Allman

adds the Surface zone, which comprises the area

extending to a depth of two or three feet below the

surface of the sea, where the medusae of the various

Hydroids abound in countless myriads.

The principal species of Zoophytes are distributed

bathymetrically as follows :*

—

Littoral zone. Clava squamata, G. multicornis,

* Alder, Cat. of North, and Dur. Zoophytes. Allman, G^'m,

Hyd., 107.
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Con/ne pnsilla, Syncoryne eximia, CJavatella froli-

fera, Tubularia larynx, Sertularia jpvmila, Plumidaria

echinulata, Campanidaria Jloxuosa, G. integra, Clytia

Johnstoni, Oonothyrcea Loveni, Actinia Tnesemhryanthe-

mum, Sagartia troglodytes, TeaJia crassicornis, Eucratea

chelata, Gellp/pora Costazii, JJmhonida verrucosa, Schizo-

porella unicornis, 8. spinifera, Cribrilina punctata,

MicroporeUa impressa, Membranipora pUosa, Flustrella

hispida, Scrupocellaria reptans, S. scruposa, Boiver-

banliia imbricata, Valkeria uva, Pedicellina cernua.

Laminarian zone. Tubularia ind.ivisa, T. bellis,

Coryne vaginata, Myriothela Cocksii, 8ertidaria oper-

culata, Sertularella rugosa, Plumidaria setacea, Aglao-

phenia pluma, Obelia genicidata, Calycella syringa, G.

Johnstoni, Schizoporella hyalina, Mucronella coccinea,

Membranipora membranncea, M. pilosa, M. Flemlngii,

Bugula plumosa, B. turbinata, B. avicidaria, B.

flcdjellata, Flustra foliacea, F. securifrons, Alcyonidium

gelatinosum, A. hirsidum, Crisia eburnia, G. denticu-

lata.

Coralline zone. Gorijmorpha nutans, Hydractinia

echinata, Eudendrium ramosum, E. rameum, Perigoni-

inus serpens, Tidndaria gracilis, Halecium halecinmn,

H. muricatum, Sertularella polyzonias, Diphasia tama-

risca, D. fallax, Sertularia abietina, S. argentea, S.

Jilicula, Thuiaria tlwja, Hydrallmania falcata, Plumu-

laria pinnata, P. Gatharina, P. frutescens, Obelia

longissima, Gampamdaria volubilis, G. verticillata,

Lafuea dumosa, Goppinia arcta, Antennularia antennina,

Tealia crassicornis, Actinolobadianthus, BoloceraTuedice,

Pennatida phosphorea, Diastopora patina, Idmonea ser-

pens, Cellepora pumicosa, Gemellaria loricata, Smittia

trispinosa, Membranipora unicornis, Bitgida flabellata.
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Flustra papyracea, Cellariajistulosa, Alcyonidiumpara-

siticum, A. mamillatum.

Deep-water zone. Tuhularia simplex, T. attenuata,

T. indivisa, Lafoea fruticosa, Halecium muricatum, H.

lahrosum, Sertularella Gayi, S. tricuspidatum, 8ertu-

laria ahietina, 8. fusca, Campanularia gracillima,

Diphasia pinaster, Thuiaria thuja, T. articulata, I/yto-

ca.rpus myriophyllum, Plnmularia Gatharina, Tealia

digitata, Diastopora ohelia, Stomatopora major, Cellepora

pumicosa, C.ramulosa, Palmicellaria Skenei, P.cribraria,

Smittia trisp)inosa, S. reticulata, Schizoporella linearis,

Menipea ternata, Mucronella Peachii, Bugula Murray-

ana, -Retepora Beaniana.

HYDKOZOA.

I. Hydroida.

Description of the Structure of the Hydroida.

In order that a clear idea may be conveyed of the

structure of the Hydroida, it will be well to describe

fully that of the most easily accessible member of the

order, the common fresh-water polyp or hydra; and

from that description to trace the formation of the

fixed formSj which may be looked upon as compound

hydrse. In Plate I. fig. 1, will be found a diagram of

the structure of the hydra, from which it will be seen

that the animal consists of a gelatinous body or sac,

one end of which, called the proximal end, is expanded

into a disc or foot, whilst the other end or oral ex-

tremity, called the distal end, is occupied by the mouth

{m) and tentacles (t). The form of the body of the

I
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hydra is exceedingly mutable, the animal having the

power of changing its shape iu the most protoean

manner. At one time it appears fully extended, long

and thin ; at another time it is rolled up like a ball.

The substance of which the body wall is composed is

sarcode. This body wall consists of two layers, the

ectoderm (ec) and the endoderm {en). The ectoderm

contains two kinds of cells, large conical ones with the

broad end outwards, and smaller round cells between

the tapering ends of the larger ones.

Among the cells of the ectoderm are what are

variously called urticating capsules, nematocysts, cnidae,

or thread cells. These cells are a peculiarity of the

Coelenterata. They are oval bags, each containing a

thread or filament capable of being suddenly extended

on the slightest pressure. Some of the cells contain a

sheath provided with three recurved bai"bs, round

which the thread is coiled : the barbs probably act as

a spring. These cells appear to secrete a poisonous

fluid, which, from the fact that it deposits metallic

silver from the nitrate of that metal, is believed to be

formic acid. The threads on extrusion pierce the body

of the object which the hydra wishes to secure as its

prey, and convey into it the poison, to the effect of

which it speedily succumbs. The threads assume

varied forms in the different species of Ccelenterata
j

and even in the same species there is often great

diversity. In Plate I. figs. 3, 4, 5, are shown diagrams

of the thread cells with the threads at rest and exserted.

Between the ectoderm and the endoderm is a layer of

fibres which are prolongations of the larger ceils of

the ectoderm, and appear to serve the purpose of

muscles. Between the muscular layer and the endo-



24 NATURAL HISTORr OF

derm is a distinct, delicate, structureless membrane
called tlie " supporting lamella/' described by Mr.

J. T. Parker in the Proc. Roy. Soc, 1880. The muscular

layer, with its supporting membrane, is called " the

mesoderm." It bas been found that the thread cells

are connected with the mesoderm by fibrils. These

are considered by some observers as muscular, and by

their contraction and extension supplying the neces-

sary force for the ejection of the filaments.* Others,

however, consider that they are only supporting

fibres.

The cells of the endoderm are arranged in a single

layer, and are large and nucleated ; the base is some-

what flattened, but the free end is rounded and furnished

with cMia, which are in constant motion, and serve to

keep in circulation the fluids in the interior of the sac.

Dr. A. Weismannf has pointed out that the circulation

of the fluids is also aided by rhythmical contractions

or pulsations of the body wall. This applies to hydroids

generally. The endoderm cells in the hydra are also

noticeable from the fact that in one species, H. viridis,

they contain a green colouring matter which has been

clearly ascertained to be chlorophyll. This fact has

been rendered certain by spectrum analysis and other

methods.^ As chlorophyll has until recently been

considered an exclusively vegetable product, many
observers hold that the green colouring matter is

caused by minute algse which have penetrated into the

substance of the hydra. This view, however, does not

accord with the results obtained by the majority of

* See J. R. M. S., 1882, p. 200.

t Zool. Anzeig. iv. (1881), 61—64.

X Semper, " Animal Life," p. 83.
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those who have investigated the subject, and we may
conclude that chlorophyll is present in the protoplasm

of Hydra viridis as an animal and not a vegetable

product. The cells of both the ectoderm and endoderm

are vacuolated. This causes the granular appearance

seen under the microscope. The base of tbe hydra is

extended into a disc, the cells of which are to be

distinguished from the other ectodermal cells by their

cylindrical form, the possession of a highly refractive

fibrilla, and the presence of a similarly refractive mucous

secretion by means of which the animal is capable of

attaching itself temporarily to any object. Herr

Koi'otneff * proposes to call these elements "glandular

muscular.'"'' Some observers have described a narrow

canal or passage leading through the disc from the

body cavity for the passage of excrementitious matter,t

but the existence of this passage is denied by others

and is very doubtful. At the opposite end of the body

is the mouth or oral orifice (Plate I. fig. 1 m). In

many of the hydroids this mouth is placed at the end

of a pyramidal projection. Prof. Allman calls this

projection or proboscis the hijpostome : but, as this

proboscis does not possess any special function, it can

hardly be considered a separate organ. It appears to

be a mere modification of the shape of the distal end of

the hydroid. The mouth opens directly into the body

cavity {he) or intei^ior of the animal, which is hollow

throughout. Around the mouth of the hydra are a

row of tentacles, or prehensile organs, of great extensi-

bility, which are furuished to their very extremity with

thread cells. In the hydras proper, these tentacles are

* Zool. Anzeig. iii. (1880), 454.

t Gret-ne, " Manual of Ccelenterata," p. 22.
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hollow, but in some other species the body cavity is

obliterated, and they only show the ectodermal and

endodermal layers before described. In many of the

hydroids the tentacles are not arranged in a regular

row round the mouth, but arise in one or more circles

which sometimes spring from various parts of the

body.

The object of the tentacles is to seize the prey upon

which the hydra feeds, and to convey it to the mouth,

but no farther.* The mouth is slowly stretched over

the food until it is all received into the body cavity,

where it is passed round and round until what is

nutrient has been absorbed, after which the remainder

is ejected through the oral orifice. It is strongly in-

sisted by many observers that the endoderm cells have

active amoeboid movements, sending out pseudopodia

during digestion to such an extent as to nearly or quite

obliterate the digestive cavity. Mr. Parker, in the

communication before referred to, considers that solid

food particles actually pass into the cells, so that the

hydra presents the characteristically protozoan mode

of digestion. In one case he observed a diatom frus-

tule embedded in the protoplasm of a cell. This intra-

cellular digestion is regarded by Prof. Metschnikolf f

as the rule in most of the true Coelenterata, having

been observed in all the chief groups of that sub-

kingdom.

The hydras, unlike the rest of the hydroids, are

capable of locomotion either by free swimming through

the water, or by crawling with a looped motion like

that of a caterpillar.

* Mr. Hertwig, Quar. Journ. of Mic. Soc. xx. (1880), 243.

t Zool. Anzeig. iii. (1880), 261.
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The ordinary method of reproduction iu the hydrae

is by gemmation, or budding, a small bud appearing

upon some part of the body and ultimately developing

tentacles, and becoming exactly like its parent, upon

which it drops off and commences a separate exist-

ence. Occasionally, however, another bud grows from

the former one before it drops off, and in this case

three generations appear attached together. In the

warm period towards the end of summer, reproduction

takes place by means of ova. The ovary {ov) is

situated on the exterior of the body, and coutains the

ova, which are fertilized from the sperm cells (tes),

which are produced in the neighbourhood of the

tentacles. Both elements are developed in the ecto-

derm. Unlike other hydroids, the embryological pro-

cess is abbreviated in the hydree, and they do not

go through the planula stage, which will be described

later.

The hydra, in common with many other hydrozoa,

possesses remarkable recuperative powers. In fact,

injury seems to be rather beneficial than otherwise :

cutting a hydra in two has no worse effect than that

of causing two hydree to be produced.

The experiments of Trerabley, Baker, and others on

this question were very minute. They appear to have

mutilated the hydra in all possible ways, without

exhausting its recuperative power ; and these experi-

ments have been recently i-epeated by Mr. Duukerley,

of Manchester, who has described (in the " Micro-

scopical News," vol. iii. p. 272, October, 1883) several

successful dissections which resulted in the production

of perfect hydras from the mutilated parts.

The polypites or bydrauths of the compound hydroids
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resemble in structure the siraple hydra. If we imagine

the young hydrte produced by budding from the body

of a hydra to continue attached to the parent instead

of dropping off, and the process to continue indefinitely,

we obtain a good idea of the formation of a hydroid

colony. It will be understood that in such a case the

food taken in by any one hydra would serve for the

general nourishment, and that really the colony would

be one animal with many mouths, its different parts

being connected by extensions of the body wall. This

structure will be more readily perceived by reference

to Plate I. fig. 2. Most of the hydroida secrete

chitinous coverings called polyj^aries or loerisarcs, which

protect the soft connecting tissue, and form receptacles

in which the separate polypites are lodged. The

connecting tissue is called the coenosarc. It is hollow,

and leads into the digestive or body cavity of each

polypite. This coenosarc contains the two layers of

cell structure already described as forming the body

wall of the hydra, and is, in fact, an extension of such

walls between the several polypites. The coenosarc is

attached to the polypary by processes which are in

nearly constant movement. This movement is slow

and amoeboid, new processes of attachment being

developed, and fine films of the ectoderm gradually

growing larger and thicker, thus showing a close

analogy with the pseudopodial processes, by means of

which some rhizopods are attached to their shell.*

In Plate I. fig. 2, the separate polypites with their

respective ectoderm (ec) and endoderm (en) are seen to

be lodged in openings in the polypary (d), which en-

closes the coenosarc (c) . The hollow (a) of the coenosarc

* Dr. A. Weismann, Zool. Anzeig. iv. (1880), 61—64.
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is seen to form a source of communication between all

tlie members of the colony. The receptacle, or part

of the polypary in which the polypites of the sub-order

Thecaphoea are lodged, is called the hydrotheca or

cahjcle. The whole company of polypites formiug a

hydroid colony is called the trophosome.

A constant circulation of nutrient particles is kept

up throughout the coenosarc, by which means every

portion of the colony is nourished, and, to aid in the

circulation of these particles, the endoderm of the

coenosarc is richly ciliated.

The calycles of the various species of Thecaphora

are often very beautiful structures, and serve very

largely for identification. In some species they are

open, but in others they are furnished with au operculum

or hinged valve, which serves as a further protection

for the polypites. This valve varies in shape, in some

species it is simple and in one piece, while in others it

is complex, the various parts converging to a point.

The enlargement of a colony proceeds by gemmation

from the coenosarc. The plan of gemmation is very

uniform, each species having its own characteristic

mode of branching, and the buds being produced at

such places on the coenosarc as best serve to preserve

the typical form of the species.

In addition to the ordinary polypites of the colony

which may be called alimentary zooids, there are pro-

duced at certain seasons of the year sexual zooids for

the purpose of forming new colonies, and the phases of

reproduction in the hydroida present some of the

most curious life-histories known to science.

The sexual zooids or gonozooids are produced in

gonophores or reproductive buds which spring from
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different parts of the colony. In the Thecapltora they

are always produced from the coenosarc, and protected

by a chitinous gonotheca or capsule. In the Athecata

they are not protected, and arise from various portions,

in some species of the coenosarc, in others of the

polypite. The gonophores consist of an outer covering

or perigonmm and the contained gonozooid. The

gonozooids are either fixed or free. Those that are

fixed discharge their contents, whether ova or sperm

cells, on the spot.

The free gonozooids, on the other hand, at a certain

stage break out of the gonophore, and enter upon a

separate existence as medusiform zooids (see Plate I.

fig. 6). The form of this free gono^iooid is that of an

umbrella or swimming-bell (a), which by its constant

systole and diastole floats about in the water. From

the centre of the bell hangs a manubrium [m), which

is hollow and terminates in a mouth. At the end

opposite to the mouth it joins four tubes (c) which

extend to the margin of the umbrella, and there

pour their contents into a small channel (/) which

runs round the bell. The bell is partly closed at the

bottom^ by a vehim or veil, which is perforated in the

centre (e) to admit of the passage of food to the mouth.

The margin of the bell is furnished with tentacles, at

the base of which are developed often eye-like spots

(ocelli) which are believed to serve the purposes of

vision. They are, however, very rudimentary organs.

The medusiform zooid is capable of reproducing

its own form by gemmation, just as the ordinary

hydra, but ultimately the elements of reproduction are

developed in the neighbourhood of the manubrium.

When these elements are ready for dispersion, the
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zooid enters upon a state of quiescence, and dissolves

away in the process of fulfilling its mission.

The medusiform zooids were for a long time con-

sidered as distinct animals, but the life-history of a

number of species has been worked out by many
careful observers.

After the liberation of the ova and its fertilization,

whether the liberation has been from a fixed or a

free gonozooid, the usual process of segmentation

commences which results in the development of a

free ciliated larva, called by Dalyell a jplanula. This

planula (Plate I. fig. 7) may be defined as a closed

ciliated hollow sac with double walls. After several

days, during which it swims about freely^ it drops its

cilia and becomes extended at one end into a kind of

base or disc, by which it attaches itself to some object.

It now becomes covered with a chitinous layer within

which, at the upper extremity, the tentacles are deve-

loped. After a time this layer is ruptured and the

tentacles liberated, a mouth also being now formed^

and the typical form of the species is ultimately

assumed. As before stated, in Hydra the planula stage

is suppressed. This was also thought to be the case in

Tubularia, but recent researches seem to show that

this genus presents no diversity from the regular

mode of development.

The presence of a nervous system or sense organs

in the Hydroidahas been often sought for, and recently

not without success. Prof. Allman, in the Annals and

Mag. of Nat. Hist, for November, 1874, and afterwards

in the Proc. of the Royal Society for February 11, 1875,

describes the structure of M. Phrygia (If. Gocksii),

and states that between the ectoderm cells proper and
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the muscular layer is a deeper zone of the ectoderm

which may have nervous functions. This he calls the

claviform tissue. The tentacles terminate in capitula

in which this claviform tissue is represented by a rod-

like tissue, " forming a thick hemispherical cap over

the muscular lamella and endoderm of the tentacle,

and composed of exceedingly slender prisms closely

applied, with their inner ends resting on the muscular

lamella, to which the prisms are perpendicular. Ex-

tending in a radiating direction from the convex surface

of the rod tissue towards the exterior of the tentacle,

may be seen numerous fine filaments, each of which,

making its way among the cells of the ectoderm,

terminates in a very delicate transparent oviform sac,

which carries a minute styliform process. Within this

sac is an oviform capsule, with firm transparent walls,

having immersed in its clear refringent interior a

cylindrical cord wound upon itself in two or three coils,

which cord may be forced out through the smaller end

of the capsule." Prof. Allman "is compelled to regard

the whole system as an apparatus of sense, in which

sight and touch show themselves in one of their earliest

phylogenetic stages, in which they have not yet

become fully differentiated from one another." C. F.

Jeikeli* also considers that he has discovered sense

organs in the tentacles of Eudendrium, confined to the

ectoderm, which sense organs appeared to be continued,

as a nervous system, into the coenosarc. The palpocils

found on the false tentacles of the Pennariidce, and on

the tentacles of Clava, &c., appear also to have a

sensory action.

In addition to the alimentary polypites and repro-

* Zool. Anzei-. v. (1881), 43, 44.
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ductive zooids, there are in the family Plumtilariidce,

what have been called guard polyps or machopolyps.

These are extensions of the ccenosarc lodged in nemato-

phores or sarcothecse, which are tubular extensions of

the polypary, or chambers of the walls of the calycles,

and serve to guard the individual polypites in some

way from injury, or to assist in the capture of food.

They have been recently discussed by Dr. R. Von
Lendenfold in the Ann. and Mag. of Nat. Hist, for

October^ 1883; but were first described by Mr. Busk
(Hunterian Lectures, 1857), and afterwards by Prof.

Allman in the A. and M. of N. H., 1864, p. 203, and in

his '' Gymnoblastic Hydroids/' and by Mr. Hincks, in

his " British Hydroid Zoophytes.''

Dr. Metschnikoff (Q. J. M. S., xxiv. 91, 92) considers

that "the chief function of these orders is prophylactic,

and that they eat up the necrotic parts of the colony,

and continually explore the organs in their vicinity in

order to render harmless, by devouring them, any in-

jurious bodies that may be present.'' He shows that

the contents of the sarcothecce are capable of extending

themselves into the neighbouring calycles, and by a

process of intra-cellular digestion absorbing any dead

hydranths that may be there.

' It only now remains to notice the quality of phospho-

rescence possessedbymany of the Hydroida, both in their

complete and in their medusoid states. The immense

numbers of fixed and free zooids which are contained in

the neighbourhood of our shores, are amply sufficient to

account for the phosphorescent appearance of the sea:

—

" Soft, brilliant, tender, through the wave they flow,

And make the moonbeams brighten where they glow."

Mr. Gosse describes the beauty of this phospho-
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rescence very graphically in his " Devonshire Coast."

He states that going into his study after dark, he took

a stick, and felt at random about the water in which

his captive hydroids were confined. Presently he

touched something soft, and instantly a circle of bright

little lamps was lighted up like a coronet of sparkling

diamonds, or hke the circular figure of gas jets lighted

at a public illumination. He states in another place,

that the luminosity of a species of Medusa observed by

him, reminded him of the ring of glory in the pictures

of the Italian School round the heads of saints. It

would appear that the sub -order Athecata does not

include any phosphorescent species.* There can be

no doubt that much of the apparent phosphorescence

is due to the presence of infusoria and other organisms

which shelter among the calycles and upon the stems of

the hydroida, as on several occasions I have found dis-

plays of this quality, which have apparently proceeded

from the Zoophytes, to be due to other organisms.

CLASSIFICATION OF HYDROIDA.

The order Hydroida contains all the forms which

have been assigned by Huxley, Greene, and others to

the sub-orders Hydridse, Corynidae, and Sertularidae.

The order, as so extended, contains all those Hydrozoa

whose hydrosoma or trophosome is either free and

consists of a single locomotive polyp, or is fixed and

consists of one polyp or of several connected by a

coenosarc, with or without hydrothecae, and often

developing a polypary or firm outer layer. The re-

productive organs appear either as, in the Hydra,

simple processes from the body walls, or as gonophores.

* Allman, " Gymnoblastic Hydroids," 146.

i
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The Hydroida have been divided by Mi\ Hincks

into three sub-orders : 1 . The Athecata ; 2, the

Thecaphora, and 3, the Gymnochroa. These sub-

orders exactly correspond with those established by

Prof. Allman, and which, he names Gymnohlastea,

Calijptohiastea, and Eleutherohlastea.

The sub-order Athecata, or Gymnoblastea, contains

those genera in which the polyps and gonophores are

not lodged in external protective receptacles, that is,

are not protected by hydrotliec^ or gonothecee. This

sub-order contains the families Olavidce, Hydractiniidce,

Podocorynidce, Hydrolaridce, Corynidce, Pennariidoe,

GlavateUidce, MyriothelUdce, Eudendriidcs, BimeridcB,

and Tubulandce. The characteristics of these families

are based upon the shape of the hydranths or poly-

pites, and the disposition of tbe tentacles. Prof.

Allman introduces the method of reproduction into

his family characteristics, but I have thought it

advisable so far as possible to retain Mr. Hincks'

divisions as having characters more easily perceptible

to a student. I have introduced into the text or foot-

notes references to Prof AUman^s families and genera

wherever they diifer from those of Mr. Hincks.

In the sub-order Thecaphora, or Calyptohlastea, the

zooids are protected by thecge. This order contains

the Oamjoanidariida, Camj^anulinidw, Lej^toscyj^hidce,

Lafoeidce, Trichydridce, Copjjiniida, Haleciidce, Sertu-

lariidce, and Plumulariidce.

The sub-order Gymnochroa, or Eleutherohlastea,

contains the single family Hydrida, in which the polyp

is destitute of a polypary and is locomotive. This

family comprises one genus hydra.

The only fresh-water hydroids are Cordylophora

lacustris and the various species of Hydrve.

u 2
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DESCRIPTIONS OF THE YAPJOUS BRITISH

HYDROIDA.

Sub-Order : ATHECATA, Hinchs.

(Gymnoblastea, Allman.)

FAMILY I. CLAVID^.

Polypites claviform or fusiform, with scattered filiform

tentacula.—T. H.

Prof. Allman excludes the genus Turris from this

order, and establishes for it the order Turridcey in

which the reproduction is by medusiform gonozooids.

In the Clavidce (Allman), which includes the remaining

genera, Clava, Cordylophora, and Tubiclava, the repro-

duction is by fixed sporosacs. The diagnosis above

given is sufficiently wide to include Turris.

Genus I. Clava, Gmelin. {Clava, a club.)

Polypites clavate, contractile, rising from a filiform

stolon with a chitinous polypai'y also investing the base

of the polypites. Tentacles scattered, smooth, nume-

rous. Reproduction by fixed sporosacs borne singly or

in clusters behind the posterior tentacles.—T. H.

1. C. MULTicoRNis, Forslcdl. Plate II. fig. 1.

Tubularia affinis (Turt.), Hydra multicornis [Forsk.),

Coryne squamata {R. Q. C, V. B., FL), Clava repens

{T. S. W.), Clava discreta {AIL), Coryne multicornis

{Lk., Tern., 0. J.)

Hab. : Not uncommon between tide marks. Height,
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5 iu. Polypites rose or flesh-coloured, with the oral

extremity white. Tentacles 30—40. Head and ten-

tacles very motile. At the extremities of the latter are

minute hairs serving as tactile organs called palpocils.

2. C. SQUAMATA, Milller. Plate II. fig. 2.

Hydra squamata {Mill, Fahr.), Coryne squamata

(LA-.), Coryne multicornis {Ehr.), Clava membranacea
(T. 8. W.', McA.), Clava cornea (T. S. W., T. H.).

Hab. : On Fucus vesiculosus ; generally distributed.

Height, \—1 in. Forms densely clustered colonies

encrusting the fronds of the Fucus. Polypites yellowish-

red, tall, expanding upwards, dioecious. Tentacles

white, 6—20. Gonophores hanging round the body

like a collar.

Dr. T. S. Wright (Edin. N. P. Journal, July, 1857),

describes a smaller variety of this species under the

name C. cornea.

3. 0. LBPTOSTYLA, Agassiz.

Hab. : Morecambe Bay (F. H. West). Polypites

forming red moss-like bunches, very tall and graceful,

with not less than 35 tentacles.

For about -^ in. above the point of origin of the

polypite it is much attenuated, and above this it

increases very largely in diameter. This species has

only been found once in England.

4. C. NODOSA, T. 8. W.

Hab. : On fronds of Delesseria sanguinea at Queens-

ferry and Largo, at low-tide mark {T. 8. W.). Polypite

single, small, aurora-coloured, springing from a knot

of convoluted tubes. Described in Edin. N. P. Journ,

(N.S.) xvi. 154.

5. C. DIFFUSA, All.

Hab. : Shetland Is. (All). Height i—I in. Poly-
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pites light rose-colour. Tentacles 20. A doubtful

species, probably a variety of G. vitiUicornis.

Prof Allman found it in rock-pools at low water in

the Shetland Isles. It is described and figured by him

(G. H. 247, Plate II. 3, 4) . He considers it a separate

species on account of the scattered condition of its

gonophores.

Genus II. Tubiclava, Allman. (Tubus, a tube.)

Polypites claviform, elevated on distinct stems

arising from a creeping stolon, the whole clothed with

a polypary. Oonophores borne on body of polypites

behind posterior tentacles, or on the summit of very

short stems (Blastostyles, Allman) developed from the

stolon {T.H.).

This diagnosis includes the species T. cornucopice,

for which Prof. Allman establishes the genus Merona,

based on the possession by that species of blastostyles

(G. H. 257).

1. T. LUCERNA, All.

Hab. : On loose stones, Torquay, Dublin Bay (All.).

Height ^ in. Polypites very minute, polypary yellowish-

brown ; polypites white, with pale ochreous centre.

2. T. PEUTICOSA, All.

Hab.: Tenby {AIL). Height 4—5 lines. Stem

branched. Polypary smooth, straw-coloured. Polypites

vermilion. Tentacles 14—18.

3. T. CORNUCOPIA, A. M. N.

Merona cornucopiae [A. M. N., All.). Height j in.

Stem consisting of trumpet-shaped tubes. Polypites

with elongate claviform heads. Gonophores borne on

short stems or atrophied polypites (blastostyles).

Mr. Norman and Prof. Allman refer this species to a

genus Merona, based upon the last-named characteristic.
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Mr. Norman remarks that " in every instance the

Zoophyte was found at the posterior portion of shells

occupied by living mollusca, where it received the

benefit of the aqueous currents caused by the mollusc,

which unwittingly performed the kindly office of

feeding its hungry neighbour/'

Hab. : Shetland (A. M. K, C. W. P.).

Genus III. Tueris, Lesson. {Turris, a tower.)

Stems short, rooted by a filiform stolon, bearing the

polypites on their summits. Coenosarc invested by a

polypary. Polypites claviform, with scattered filiform

tentacles. Gonozooids free and medusiform.—T. H.

The polypites of this genus diSer from those of the

other genera of the Clavidce in producing medusiform

gonozooids. On this account Prof. Allman (G. H. 259)

refers the genus to the family Turridce, which he has

established for it.

1. T. NEGLECTA, Les. Plate II. fig. 3.

Cyansea coccinea (Davis), Clavula Gossii {T. 8. W.).

Hab.: Isle of Wight, Portland {Forbes), Tenby

{Davis), Ilfracombe (P. H. G.), Queensferry (T. S. W.).

Height 3^2 ij^- Polypites crimson, borne on short

stalks. Tentacles 12, the upper row of 4 long and

erect, the rest scattered, shorter, and bent upwards.

The gonozooid of this species was for a long time

considered as a separate animal, and was called the

"ruby medusa. ^^ Mr. Gosse, in his "Devonshire

Coast," describes the medusae as resembling beads of

coral when brought up on the muslin of the net. The

manubrium is large and of a dull crimson colour. The

ovaries become orange-coloured, and the ova enclosed

of a rich purple hue. Mr. Gosse was fortunate in
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seeing the Turris in a state of ovipositing, and he

observed frequently the escape of the embryos, but

was not successful in rearing them to maturity. Dr.

T. S. Wright, however, was subsequently able to keep

the embryos until they became perfect hydroids.

Genus IV. Cordylophora, All. {Kophvkrj, a club,

<f)opeo), I bear.)

Stem well developed, branching. Coenosarc entirely

invested by the polypary. Polypites fusiform, at ex-

tremities of the branches with scattered j&Iiform teuta-

cula. Reproduction by fixed sporosacs borne on the

stem.—T. H.

J. C. LACUSTEis, Allman. Plate II. fig. 4.

Syncoryne lacustris {Ag.).

Hab, : Grand Canal Docks, Dublin (All.) ; Commer-

cial and West India Docks, London {Dr. BowerhanJc

and All.) • Llyn Regis {Dr. Lowe), &c. Height 2—8 in.

Polypites white, ovoid, supported on a fleshy neck.

Number of tentacles 12—14, which, like those of

Hydra, can be elongated or shortened very remarkably.

Reproduction by ova which are developed in the

gonophores to ciliated plauulee, which on their escape

through the ruptured sac undergo remarkable changes

in shape. They have been observed to enter upon

their fixed state in a few hours.

This is the only fixed Hydroid living in fresh

water. It appears to have originally flourished in

brackish water, and has only very recently been

known to inhabit fresh water. Prof. Carl Semper*
says, " that when he was a student it was only found

in estuaries and at the mouths of rivers, where the

* " Animal Life," 152.
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water was, at any rate occasionally, salt or brackish.

It was discovered almost simultaueously in England

and Belgium. Since that time, 1854, the animal has

in many places migrated into rivers. At one time it

took possession of the great water-pipes of Hamburg

in such quantities as to impede the flow of water

through the pipes."

Prof. Allman,* Van Beneden, and Dr. Schultze have

exhaustively studied this species.

FAMILY II. HYDRACTINIID^.

Polypites claviform, sessile, with a single verticil of

filiform tentacles round the base of a conical lorohoscis

home on an expanded and co7itinuous crust j the coeno-

sarc naked above.—T. H.

Genus I. Hydractinia, Van Beneden. (Hydra, and

Actinia, a sea anemone.)

Generic chai'acter contained in that of family cha-

racter. Reproduction by means of fixed sporosacs

borne usually on partially developed polypites which

are destitute of tentacles, but bear clusters of thread

cells around the oral extremity.—T. H.

1. H. ECHiNATA, Fleming.

Alcyonium echinatum {Fl, Do B.), Alcyonidiura

echinatum [G. J., B. Q. C), H. lactea and H. rosea

(F. B.), Echinochorium clavigerum [Has.), Synhydra

parasites (Quatrefages) , H. polyclina {Jg.).f

Hab. : Generally distributed on old univalve shells

* " Gymnoblastic Hydroids."

t Mr. Hincks considers this to be the same species as H.

echinata. Prof. Allman, though with some hesitation, considers

the species distinct.
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at low-water mark. Height about ^ in. Polypites

white^ with 20—30 tentacles. The proboscis capable

of great change of shape. Male gonophores yellowish

and pointed; female gonophores rose-coloured and

rounded. Gonophores borne upon partially developed

polypites. Near the edge of the colony are a number of

long, filamentary processes spirally coiled when at rest,

but capable of extension, as if for the purpose of de-

fence, if any part of the colony be disturbed. These ap-

pendages of the coenosarc are armed with thread cells.

On the outskirts of the colony are also distributed a

number of slender extensile single tentacles.

It will be seen from the synonyms that this species

was formerly considered to belong to the Polyzoa.

FAMILY III. PODOCOEYNID^.
Polyjjites sessile, with a single verticil of filiform tenta-

cula round the base of a conical proboscis.—T. H.

Genus I. Podocoryne, Sars {in jjart). {irov'i, a foot,

and Coryne.)

Polypites correspond with family character. Coeno-

sarc consisting of a network of creeping fibres clothed

with a polypary, which forms a small cup-like invest-

ment round the base of the polypite. Gonozooid free,

medusiform.—T. H.

1. P. CARNEA, Sars. Plate II. fig. 5.

P. albida {Bars), Hydractinia carnea (McA.), H.

echinata (Loven).

Hab. : On Nassa reticulata, &c. Inch Garvie (All.)-,

Torbay ; Swanage Bay, Dorset ; Oban {T. H.) ; Culler-

coats (Aid.). Height about -g- in. Polypites tall,

expanding slightly upwards, white or reddish; pro-
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boscis white. Tentacles 4—30. Gonophores borne in

clusters on the body of the polyp some distance below

the tentacles.

Mr. Hincks has clearly made out the presence in

this species of spiral and tentaculoid appendages,

similar to those which are so prominent a feature of

the preceding species (A. and M. of N. H., February,

1877, 150). It is curious also to notice that the shells

upon which this species and H. echinata establish

themselves are usually occupied by hermit crabs.

, 2. P. AREOLATA, Aid.

Hydractinia areolata {Aid.) , Rhizoclina areolata {All.).

Hab. : Cullercoats (Aid.), Shetland {A. M. N.),

Seaham Harbour {Hodge). Height ^ in. Polypites

white, terminating in a conical mouth. Tentacles

6—10. Base of colony chitinous, set with "simple

linear spines in irregular groups." Gonophores sessile,

borne on the stolon and not on the polypites.

3. P. PROBOSCIDEA, T. H.

Hab. : Ilfracombe {T. H.). Polypite orange-brown,

tall and rather stout, having a long columnar proboscis

of opaque white colour. Tentacles about 14. Gono-

phores " forming a large collar round the polypite,

a short distance below the tentacles, borne in two rows

on small tubercles."

First described by Mr. Hincks in the appendix to

" British Hydroid Zoophytes," p. 317.

Genus II. Corynopsis, Allman. {Kopvvri, a club, and

o-v/rt?, face.)

Polypites corresponding with family character, clavi-

form, rising from a creeping stolon clothed with a

polypary; Gonozooid medusiform.—T. H.
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1. C. Alderi, Hodge.

Podocoryne Alderi, Eudge.

Hab. : Sealiam Harbour, Durham, on Serpula(£rocZ(7e).

Height 5— I in. Polypites pale pink, gradually taper-

ing towards the base. Tentacles 6— 12.

Described by Mr. Hodge (from a specimen developed

from a free medusa) in Trans, of Tyneside Nat. Field

Club, V. 82.

Genus III. Cionistes, T. S. W. [klwv, a pillar.)

Polypifes sessile, developed on a reticulated, stolon.

Reproduction by fixed sporosacs. Gonophores borne

on rudimentary polypites.—T. H.

Prof. Allman classes this amongst the Bimeridce

(Atractylidce of Hincks), but the polypites of that

family are borne on developed stems, whereas those of

Cionistes are sessile.

1. C. reticulata, T. S. W.
Hab. : Granton, New Edinburgh (T. 8. W.). Poly-

pites "minute, white, with a row of short tentacles.

Gonophores borne on the sides of blastostyles, which,

with the polypites, spring from a reticulated stolon.^'

Described by Dr. Wright in A, N. H., August, 1861,

123.

FAMILY IV. HYDEOLARID^.

Polyjoites ivith a very small number offiliform tentacula

springing from the hose of the proboscis, but not

forming a circle round it.—T. H.

This family is the " Laridce " of Hincks, a name not

admissible, having been previously applied to a family

of birds.
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Genus Lar, Gosse. {Lar, a houseliold god.)

Polypites fusiform, sessile ; two tentacula developed

on a d'eepiug and anastomosing filiform stolon.—

P. H. G.

1. L. Sabellarum, p. J3". O. Plate III. fig. 1.

This species was first observed by Mr. Gosse on the

tube of a Sabella in his aquarium. The appearance of

the polypites is " ridiculously like that of a minute doll/'

and, according to Mr. Gosse's description, it closely

imitates certain human motions and incessantly bows

and tosses its arms in an energetic manner. Mr.

Gosse's account is as follows :
" A slender creeping

thread, irregularly crossing and anastomosing so as to

form a loose network of about three meshes in width,

surrounds the margin of the Sabella's tube, adhering

firmly to its exterior surface, in the chitinous substance

of which it seems imbedded. Here and there free

buds are given off, especially from the lower edge,

while from the upper threads spring the strange forms

that have attracted our attention. These are spindle-

shaped bodies, about one-fortieth of an inch in height,

whose lower extremities are of no greater thickness

than the thread from which they spring, with a head-

like lobe at the summit, separated from the body by a

constriction, immediately below which two lengthened

arms project in a direction towards the axis of the

tube. The motions of the polyps are not rhythmical,

but each individual appears to be animated by a distinct

volition. The head lobe encloses a central cavity, and

the arms are hollow with thick walls. Examined with

a power of 560 diameters, the arms are seen to be

formed of globose cells made slightly polyhedral by
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mutual pressure, set in single series." Mr. Gosse

states that he saw one of them open the head lobe and

unfold it in the form of a broad shovel-shaped expanded

disc. This form was first discovered by Mr. Gosse in

1855, and was not observed afterwards till 1872, when

it came under the notice of Mr. Hincka. Mr. Gosse

published a memoir on it in the Trans. Linn. Soc, xx.

113 j and Mr. Hincks published a paper on it in the

A. and M. of N. H., November, 1872.

FAMILY Y. COEYNID^.

Polypites with capitate tentaciila scattered or in several

whorls.—T. H.

Prof. Allman, who, as before stated, bases the

characteristics of his families upon the method of

reproduction as well as the appearance of the polypite,

divides the Gorynidce of Hincks into two families,

namely, Gorynidce, comprising the genus Coryne, in

which the reproduction is by fixed sporosacs, and

Byncorynidce, comprising the genera Syncoryne, Gym-
nocoryne, and Zanclea, in which reproduction is by free

medusee.

Genus I. Coryne, Gaertner. [Kopvvr], a club.)

Stem simple or branched, rooted by a creeping fili-

form stolon, the whole sheathed in a thin chitinous

tube smoothed or annulated. Polypites terminal, with

tentacles as described above. Reproduction by fixed

sporosacs on the body of the poljpite.—T. H.

1. C. PusiLLA, Gaertner, Plate IIL fig. 2.

Syncoryne pusilla {Ehr.), Syncoryna Listerii (F. B.),

C. glandulosa {Dal., Lh.), C. ramosa {Aid.), C. sessilis
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{P.H.G),^ Hermia glandulosa {G. J.), Tubularia

coryna {Gniel., Lin.).

Hab. : Scotland (Dal), Tynemouth [Howse), Filey,

Ilfracombe, Torquay, Hastings {T. H.), Bangor
(J.. 8. P.). Height 1 in. Stem annulated, dark

horn colour. Polypites reddish colour, tapering very

slightly. Tentacles very numerous, 30 at least, irre-

gularly arranged and ending in capitula, which are

very large and armed with thread cells.

The young of this species is described by Gosse, in

his •' Devonshire Coast,'' under the name " Coryne

sessilis " or the sessile Coryne. He describes the

polyps as about -^ in. high. He counted as many
as 45 tentacles on one head arranged in about six

whorls.

Mr. Gosse also describes a variety in which the

investing tube was gelatinous. In this case in a few

days the specimen shrunk into a shapeless club with

all the tentacles agglutinated in a mass round the body.

There is a considerable difference of opinion amongst

naturalists as to the identity of the species referred to

this genus.

2. C. VAGiNATA, HincJcs.

C. ramosa {G. J., P. H. G., Aid., McA.), Coryne

{List).

Hab. : Ilfracombe, Swanage, Clew Bay (T. H.); Cork

(All.) ; Channel Islands. Height 3 or 4 in. Polypary

branched, annulated and horny, except the last three

or four rings which protect the neck of the polypite,

and are membranous. Stem yellowish-brown and

so transparent as to admit of an examination of the

* Prof. AUman treats this provisionally as a distinct species,

and not as a synonym of C pusilla (G. H. 271).
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structure of the coenosarc. Polypite fusiform, tapering

towards the neck and mouth ; colour white, with a

centre of reddish-brown. Tentacles 15—30, tipped

with red or rose colour, and arranged in 4 or 5 some-

what indistinct whorls. They are mobile, but when at

rest are either at right angles to the body or curved

inwards. Ova large.

Mr. Gosse (Dev. Coast) describes the polypite every

graphically, and states that he has seen as many

as 25 ova expelled from one gonophore in a minute.

The ova exhibited amoeboid movements after expul-

sion.

3. C. VERMICULARIS, T. H.

Hab. : Shetland, in deep sea zone (T. H.). Height

I in. Polypite large worm-like, and growing in

shrubby tufts. Tentacles about 25, with large capitula,

arranged in whorls with considerable distances between

the rows. Stem only slightly ringed.

4. C. FRUTICOSA, T. H.

Hab.: Exmouth, Mounts Bay {T. H.); 'Kevvo., on funis

{Hodge). Height 1| in. Polypite delicate, growing

in dense bushes. Stems distinctly annulated and

more or less transparent. Tentacles 20.

Prof. Allman is disposed to regard this as a variety

of G. pusilla.

5. 0. Van Benedeni.

Described by Van Beneden under the name of

Syncoryne pusilla. This is given by Mr. Hincks as

an English species upon the authority of a figure

drawn by Dr. Johnston from British specimens, but no

British habitat is kuown, and Prof. Allman treats

it as a foreign species under the name Actigonium

pusillum.
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6. C. NUTANS (?), Allman.

Hab.
:
Earraforth Caves, Shetland {A.M.N.) . Height

A inin.

This is the name given provisionally by Prof. Allman
to some specimens obtained by Mr. Norman, and pre-
served in spirits, which did not show the reproductive
organs {Allman, G. H., 271).

Genus II. Syncoryne, Ehrenberg {in part).

Stem, polyjnte, and tentacles as Coryne. Gonophores
borne on the body of the polypite, and containing
medusiform zooids, having (at the time of liberation) a
bell-shaped or globular umbrella and four marginal
tentacles springing from ocellated bulbs.—T. H.
The distinction between this genus and the preceding

is, therefore, that this genus is reproduced by me-
dusiform gonozooids. The differences between the
gonozooids of the different species at the time of
liberation are very slight.

1. S. EXIMIA, All.

Coryne eximia {All, McA.), C. Listerii {Aid.).

Hab.
: Along the north-eastern coast, where it is

the common species of the genus. Height 3 to 4 in.

Stems straw-coloured and transparent, smooth, except
just above the points of branching, where the branches
are ringed

; branchlets mostly developed on one side
of the branch. The polypites are pale pink, with 20—30
tentacles scattered, except 4 at the distal end.

2. S. Saesii, Leven.

S. ramosa {Loven), S. Lovenii {8ars),'<' Coryne
Sarsii {McA.).

* Prof. Allman treats this as a separate species, not included
amongst the British fauna (G. H., 276),

E
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Hab. : Firtli of Forth^ Durham. Height ^ in. Stems

slender^ sparingly branched and indistinctly annulated.

Polypites pale rose colour. 12—16 tentacles. Gono-

phores developed among the tentacles.

3. S. GEAVATA, T. S. W.

Coryne gravata (T. 8. W., McA.'), Sarsia and Coryne

mirabilis {Ag.)/^ Tubularia stellifera {Couth).

Hab. : North Berwick, Filey Brigg. Height \ in.

Stem smooth and slender. Polypites colourless, small,

with 10—12 short tentacles. A peculiarity about them

is that the heads of the polypites often disappear, leav-

ing the stalk with one or two medusiform gonozooids.

On Plate X. of Hincks' "British Hydroid Zoo-

phytes," are figured the different forms and stages of

this species, which show the atrophied forms of the

polypites very distinctly.

This species has been very fully investigated by

Agassiz, both in its complete form and its embryo

stages.

4. S. DECIPIENS, Buj.

? Laomedea pulchella {McA.).

Hab. : Firth of Forth {T. 8. W.).

This is a species little known. The peculiarities of

the polypite are the possession of a prominent trumpet-

shaped proboscis and the small number, 8 or 9, of its

tentacles. Prof. Allman, however, excludes this from

the British species.

5. S. PULCHELLA, All.

Hab.: Skelmorlie, Firth of Clyde {All). Height

^ in. Polypite deep orange. Tentacles 15—20.

This species is described by its discoverer. Prof.

* Prof. Allman treats this as a separate species, not included

amongst the British fauna (G. H., 278).
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AUman, as being allied to the preceding species, but
being more ovate in form and having more numerous
tentacles.

6. S. FEEox, T. 8. W.
Hab.

: Firth of Forth [T. S. W.).
This species is described by Dr. Wright in the

Journal of Anat. and Physiol., i. 335. It is nearly
allied to 8. decipiens, and is not improbably identical
with the 8. pulchella of Allman.

7. S. PRUTESCENS, All.

Hab.
: Kingston, Dublin {AIL). Height 1—2 in

Polypite light pink, oval. Tentacles 14
Described by Prof. Allman in G. H., 281.

Genus III. Zanclea, Gegenhaur.*

As 8yncoryne, except that the umbrella of the free
gonozooid is nearly spherical at the time of liberation
and the marginal tentacles are two, springing f.^^
non-ocellated bulbs.—T. H.

1. Z. implexa, Aid.

Tubularia implexa (Aid.), Coryne implexa (Aid.,

An. ^'' ^'^-^' ^^'^''^ pelagica (Aid.), C. Briareus
[AIL), (jemmaria implexa (AIL).

Hab.
;
Holy Isl., Northumberland {Howse)

; Culler-
coats (Aid.) • Seaham {Hodge) • Inch Garvie {T 8 W.)
Firth of Forth {All.). Height i-| in. Polypites
white, with gastric cavity pale pink, growing in tangled
masses. Polypary composed of two coats, an inner
horny annulated one, extending only a short distance

* Prof Allman refers Z. infle.a to the genus Gemmaria.

be identTcal'

""
'^ *^' ^^"^ ^'""'' ^"«^^^« ^"^ Gemmaria, to

E 2
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from the stolon, and an outer membranous one.

Tentacles number 40—50, set in imperfect rows.

Prof. Allman, in his " Notes on the Hydi'oida/^ in

Annals of Nat. Hist., July, 1864, describes fully the

structure of the tentacles, which are very small.

Gekus IV. Gymnocortne, Hincks.

Polypites sessile, on a creeping filiform stolon in-

vested with a chitinous polypary. Tentacles numerous,

the distal ones in a verticil round a conical proboscis,

the others scattered over the body. Rejproduction

unknown.—T, H.

1. G. coronata, T. R.

Hab. : Salcombe Bay {T. H.). Polypite veiy minute,

body reddish, proboscis white, with 40 or more ten-

tacles, of which 8 or 9 at the distal end are thicker,

have larger capitula, and form a verticil.

Described by Mr. Hincks in Annals of N. H.,

August, 1871.

FAMILY VI. PENNARIID^.

Polypites clavate or subcylindrical, with two hinds of

tentacles, one hind capitate oAid disposed in one or more

verticils, the other filiform and without capitula.

I have altered the diagnosis of this family so as to

include all the genera Cladonema, Stauridium, Vorti-

clava, and Acharadria. Prof. Allman places Cladonema

in a distinct family, which he calls Cladonemidce, and

ranks the three other genera amongst the Pennariidce.

Mr. Hincks places Cladonema and Stauridiutn in the

family Stauridiidce, and Vorticlava and Acharadria

amongst the Pennariidce. His reason for separating
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them is tliat he considei's the proximal filiform tentacles

in Stauridium and Cladonema, which he describes as

rigid in the species belonging to these genera, to be

merely tactile organs, and not tentacular in function.

Prof. Allman, however, describes the proximal tentacles

of Cladonema not as rigid but as " less contractile than

the distal ones." I have, therefore, extended the

diagnosis of the family so as to include all the genera.

Genus I. Cladonema, Dujardin.

Stems simple or branched, rooted by a creeping

filiform stolon, the whole invested by a polypary.

Polypites clavate, borne on the summit of the stems

and branches. Tentacles arranged in single verticils

in the form of two crosses, the proximal tentacles

only slightly mobile without capitula, covered towards

the extremity with palpocils. Gonophores on the body

of the polypite originating free medusiform zooids.

Gonozooid bell-shaped, with 8—10 radiating canals.

Mr. Saville Kent {" Infusoria,^' 264) has given the

name Cladonema to a genus of Infusoria, but as the

name was given to this genus of Hydroids by Dujardin

so long ago as 1843, it clearly belongs to it of i*ight,

and should stand.

1. C. EADiATUM, Dujardin.

Coryne Stauridia (P. H. G., McA.), Stauridie {Dnj.).

Hab. : Devonshire (P. H. G.) ; Zoological Gardens in

tanks, Kent (Dowker). Height |—1 in. Stem smooth,

slender and creeping, light yellowish-brown in colour.

Polypite pale red. Tentacles arranged in two cruciform

verticils, 4 in each. The proximal ones capitate and

longer than the distal ones, which are filiform and only

slightly, if at all, mobile.
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This species has been observed and described by

many naturalists, from Dujardin (1843) to the present

time.

Mr. Gosse describes it, under the name of the

Slender Goryne, as " creeping irregularly in the form

of a white thread about the same thickness as a

human hair. This thread is cylindrical and tubular,

perfectly hyaline and without any vestige of rings or

wrinkles. The thread is very long in proportion to its

thickness, and here and there starts from its support

and sends off free branches, the ramification generally

forming an acute angle, and continuing of the same

form, structure, and thickness as before. The polyp

appears to be a clavate enlargement of the branch, no

open end of an investing tube being visible in any part

of the zoophyte. The head is transparent, slightly

tinged with yellow, corrugated with coarse annulations.

The form of the polyp reminds one of a familiar kind

of turnstile, or one of those presses the screw of which

carries arms loaded at their extremities with globes of

metal, to increase their impetus when turned.^' The

appearance described by Mr. Gosse is caused by the

4 capitate tentacles arranged like the arms of a cross

round the head. These tentacles are covered with

small tubercles bearing palpocils. At the opposite

extremity of the body, 4 false tentacles are placed at

right angles round the polypite. These are rounded

and serve as tactile organs. Mr. Hincks states that

Mr. E. W. H. Holdsworth succeeded in keeping alive

several specimens of the free gonozooid obtained from

the tanks in the Zoological Gardens, so as to trace

almost the entire course of the reproductive history.

Prof. Allman, also, has carefully studied the anatomy
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and development of tliis species, and has noted his

researches in his " Gymnoblastic Hydroids/^ p. 216.

He describes it as the first species "in which the entire

life-series was followed through the complete succession

of polypite, medusa, and planula, and back again to the

polypite.^'

Genus II. Staurididm, Dujardin.

Stems as in last genus. Polypites subcylindrical, with

several verticils of capitate tentacula arranged in the

form of a cross. Also a row of proximal rigid tentacles.*

Gonozooid has 4 radiating canals.—T. H.

1. S. PRODUCTUM, T. 8. W. Plate III. fig. 3.

Stauridia producta (T. 8. W.), Coryne Cerberus

{P.H.G.,McA.).

Hab.: Ilfracombe (T. E.), Firth of Forth {T. 8.

W.), Penzance {All.). Height i in. Polypites white,

cylindrical, with 12 capitate tentacles disposed in three

cruciform equidistant rows. Proximal tentacles rigid,

tapering to a blunt point. The capitate tentacles in-

crease from 2—12 according to age.

Mr. Gosse, under the name of the " three-headed

Coryne," describes an immature specimen of this

species.f The body of the polypite is stated by him

to be very mobile, and the mouth is capable of being

used as a sucker.

Genus III. Vorticlava, Aid.

Polypites borne on simple stems, developed at

intervals on a creeping filiform stolon, destitute of a

continuous polypary. Tentacles in two dissimilar ver-

* Mr. Hincks calls these " false tentacles."

t " Devonshire Coast," p. 222.
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ticils, tbe distal ones short and capitate, the proximal

ones long and filiform.—T. H., All.

This genus is regarded by Mr. Hincks and Prof.

Allman as provisional, the development of the species

not having been studied.

1. V. HUMILIS, Aid.

Hab. : Northumberland [Aid.), Felixstowe [Bush);

rare. Height ^ in. Polypite white, with two verticils of

tentacles, 5 distal ones short and capitate, and 10

proximal ones long and filiform.

Described from single incomplete specimens.

2. V. PROTEUS, T. 8. W.

Hab. : Firth of Forth {T. S. W.).

Described by Dr. Wright in Quart. Journ. Mio. Sci.,

iii. N.s. 5.

Genus IV. Achakadria, T. 8. W.

Stems branched, clothed with a chitinous polypary.

Polypites with two rows of tentacles, as in last genus.

—T. H.

1. A. Larynx, T. S. W.

Hab.: Ilfracombe {T.8.W.), Herm.(T.H.). Height

about ^ in. Polypites pale oi'ange, with proboscis

opaque white at tip and pinkish below. Proximal

tentacles 4— 12, distal ones 2— 8. Stems ''spirally

twisted."

Mr. Hincks (A. and M. of Nat. Hist., February,

1877) describes this as a "well-marked and beautiful

species, remarkable for the freedom and activity of the

movements of the polyps. The upper portion of the

polypary is composed of a very delicate and filmy

material, offering no resistance to the movements of

the polypite."
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FAMILY VII. CLAVATELLID^E.

Polypites with a single verticil of capitate tentacula

surrounding the base of the proboscis. Gonozooids

ambulatory.

Genus I. Clavatella.

Stems simple and very short, rising from a creeping

filiform stolon, invested by a polypary. Polypites

borne on the summit of the stems. Gonozooids ambu-

latory, developed in clusters on the lower portion of

the body of the polypite, not enclosed in an investing

sac—T. H.

1. C. PROLiPERA, T. H. ; Eleutheria, Krohn.

Hab. : Devonshire and Yorkshire Coast {T. H.)

;

Cornwall, Cork, and West of Scotland (All). Height

I in. Polypites milk white, with distal extremity tinged

pink. Body of polypite very extensile, with 8 capitate

tentacles arranged in a verticil round the distal end.

Gonozooids ambulatory, developed during summer

and autumn, and forming " two clusters at opposite

points on the lower portion of the body."

The peculiarity of this species is the ambulatory

gonozooid, which when developed very much resembles

other hydroid medusao in appeai^ance, but not in manner

of locomotion. It breaks off from the polypite, and

moves about with an ambulatory moti'on by means of

sucking discs at the extremity of the tentacles, each of

which is divided into two towards the extremity. Mr.

Hincks says that " it bears a considerable resemblance

to a Lilliputian star-Hsh."
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FAMILY VIII. MYRIOTHELID^, Sars.

Polypites single, ivith very many minute capitate tenta-

cula scattered over the body.—T. H.

Genus Myrtothela, Sars. {fivpLo<;, innumerable,

OTjXy'], a nipple.)

Polypites solitary, cylindrical, terminating in a

conical proboscis. Tentacles very small, capitate,

covering the greater portion of tbe body.—T. H.

M. CocKsii, Vigurs. Plate III. fig. 4.

Arum Cocksii (Vigtors), Spadix purpurea (P. H. G.),

Candelabrum arcticum (Ag.), M. arctica (All.), M.

Phrygia {AIL, T. R).

Hab.: Falmouth (Mr. Cocfcs), Devonshire Coast {T.H.,

P. H. G.). Height, 1 to 2 in. when extended. Poly-

pites nearly cylindrical, terminating in a conical pro-

boscis. Tentacles capitate, tipped with red, densely

crowded, covering about three-fourths of the body.

Gonophores spherical, borne below the tentacles on

short processes ; said by Mr. Hincks to be coryni-

form (hlastostyles) , but in Prof. Allman's opinion

peduncles.

In the tentacles Prof. Allman discovered the curious

sense-organs referred to in the preceding descriptive

chapter.

This species has until recently been considered

identical with the Lucernaria Phrygia of Fabricius

(the Myriotliela arctica of M. Sars), but Mr. G. O. Sars

has shown that that species is distinct from the British

one, and therefore the name given by Mr. Vigurs

must be restored (Hincks, A. and M. N. H., 4th ser.,

xiii. 136).
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FAMILY IX. EUDENDRIID^. (e5, well, and

SivBpov, a tree.)

Polypites home on a well-developed stem, with a simple

verticil of filiform, tentacula surrounding the base of a

large trumpet-shaped proboscis.^—T. H,

Genus Eudendrium, Ehr. {in part).

Stem branched, rooted by a creeping filiform stolon,

the whole invested by a chitinous polypary. Polypiles

vase-shaped or roundish, and as in family character.

Gonophores on body below tentacles, or from stem

containing fixed sporosacs.—T. H.

1. E. RAMEUM, Pallas.

Tubularia ramea {Pal., G. J., Dal., B. Q. C, Bose),

Thoa Savigni {Lamx.}, Tubularia ramosa {G.J.).

Hab. : Shetland, East Coast of England, Scotland,

and Ireland, Whitburn, Whitehaven ; rare in Corn-

wall, Lytham, St. Andrew's (McL). Height 3-—6 in.

Stem much branched. Main stem reddish-brown,

often I in. in thickness, and with the principal branches

composed of a bundle of tubes. Branchlets alternate,

slightly ringed at the joints. Polypites rose colour,

with vase-shaped proboscis (hypostome) and about 20

tentacles. Gonophores borne as described in generic

character.

This beautiful species has been a favourite of all

zoophytologists. Its tree-like appearance and habit

are such as to amply justify its generic name.

The usual height is 6 inches, but a height of 9 inches

is sometimes attained. The following poetical descrip-

* "With the hypostome abruptly differentiated from the body "

(All., G. H., 330).
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tion by Sir J. G. Dalyell* has often been quoted as

showing the singular beauty and ti-ee-like appearance

of this species :

—

" Tiiis is a splendid animal production—one of the

most singular, beautiful, and interesting among the

boundless works of nature. Sometimes it resembles

an aged tree blighted amidst the war of the elements,

or withered by the deep corrosions of time ; sometimes

it resembles a vigorous flowering shrub in miniature,

rising with a dark brown stem, and diverging into

numerous boughs, branches, and twigs, terminating in

so many hydrse, wherein red and yellow intermixed

afford a fine contrast to the whole. The glowing

colours of the one, and the venerable aspect of the

other—their intricate parts often laden with prolific

fruit, and their numberless tenants, all highly pic-

turesque—are equally calculated to attract our admi-

ration to the creative power displayed throughout the

universe ; and to sanction the character of this product

as one of uncommon interest and beauty."

Mr. Mcintosh has found specimens at St. Andrew's,

9 in. high with a breadth of 8 in.

2. E. EAMosuM, Linn. Plate III. fig. 5.

Tubularia ramosa {Linn., Lh., Jjamx., E. and S.,

BerJc., Turt., Stew., Base, Flem., Hogg, Stark, Temp.^,

De B., G. J., R. Q. C), ? Sertularia racemosa {Cav.),

Tubularia trichoides {Pal., Be B.), Fistularia ramosa

{Mi'dl.), Fistulana ramosa {Fahr.).

Hab. : generally distributed. Height 4— 6 in.

Stem reddish-brown to black, much branched, branches

ringed at origin. Polypite vermilion; about 20 white

tentacles. Some of the polypites are armed with a

* " Eem. An. of Scotland," i. 50.
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curious organ about as thick as three or four tentacles,

which is long and club-shaped^ and crowned with

cnidae towards the extremity. Dr. Weismau was the

first to observe this organ (A. and M. of Nat. Hist.,

ser. 5, vol. ix. p. 201). I have myself found it upon

the polypites of this species. Its purpose is very

doubtful, as it is only found upon a few of the poly-

pites in a colony. It is evidently, howe/er, a defensive

weapon of considerable power.

This species was described by Ellis * under the name
of the " small ramified tubular coralline. ^^ He found

it upon the Kentish coast. It was one of the species

which demonstrated to him the animal nature of the

zoophytes. He states that " here the curious natu-

ralist may plainly discover a polyp branching out like

the common fresh-water one of Mr. Trembley's, but

strongly fortified by nature to support itself in its

turbulent situation ; for he will observe this is defended

by a tough horny covering, and fixed by its base to

solid bodies in the sea, to secure itself from the infi-

nite number of enemies that every moment surround

it.'^

8. E. ANNULATUM, Norman.

Height 4 in. Stem much branched, horn colour.

Polypites with 16—20 tentacles.

This species was discovered by the Rev. A. M.

Norman in " Buness Hall,^' a cave in Shetland. It is

described by Mr. Norman in am article on '' Unde-
scribed British Hydrozoa^ he," in the An. of Nat.

Hist, for January, 1864, p. 83.

4. E. AEBUSCULA, T. 8. W.

Height 2 in. Stem dark horn colour, much branched.

* Ellis, '* Corallines," 31.
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Polypites white, " witli numerous alternate tentacles,

base of body surrounded by a ring of thread cells/^

Described by Dr. Wright from a single specimen

obtained at Queensferry, in the Edin. N. P. Journal,

July, 1859, p. 113.

5. E. CAPiLLARE, Alder.

Corymbogonium capillare {AIL), Dicoryne capillare

{Aid.).

Hab. : Plymouth {Aid.), Northumberland {Emble-

ton), Firth of Forth {All), St. Andrew's {McL),

Cornwall {T. E.). Height |—§ in. Polypites greyish-

olive, vase-shaped, with from 20—30 long tentacles.

Stem branched irregularly. Branches of equal thick-

ness with the stem, and ringed above the point of

branching.

6. E. VAGINATUM, All.

Hab.: Shetland, on the "Out Skerries" {All).

Height Ij in. Polypary deeply ringed. Polypites

vermilion, with 18 tentacles.

Described by Prof. Allman in An. N. H., January,

1863.

7. E. INSIGNE, T. E.

E. humile {All).

Hab.: Torquay {All), Ilfracombe, Swanage {T.E.).

Height J— I in. Polypary delicate, reddish-brown,

ringed throughout. Polypite yellowish-vermilion, very

graceful and beautiful. Tentacles 20—23.

FAMILY X. BIMERIDiE.

Polypites borne on a stem with a single wreath offiliform

tentacula surrounding a conical "proboscis.

The name given originally to this family was Atrac-
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tylidce, from the genus Atradylis, Wright. Atractylis

being in use as a botanical generic name must be sup-

pressed, and Prof. Allman has, in his " Gymuoblastic

Hydroids/' given the name Wrightia to the genus

formerly called Atractylis, and has called the family

Bimeridce. The Bimeridce of Allman is not, however,

coincident with the AtractylidcB of Hincks, as the

former excludes the genera Dicoryne, Bongainvillea,

and Perigormnus. For the first of these, the species

of which possess natatory sporosacs, he has instituted

the family Dicorynidce ; the other two he has placed in

a family BougainvilUdce, one of the characteristics of

which is that the hypostome or proboscis is continuous

with the body of the polypite. By adhering to the

rule before laid down, of confining the family charac-

teristics to the shape of body and shape and disposition

of tentacles, the whole of the genera included in the

family Atractylidce of Hincks will come within the

diagnosis of the family Bimeridce.

Genus I. Wrightia, All.

(Named after Dr. T. S. Wright.)

Coenosarc sheathed in a chitinous polypary. Stems

erect, funnel-shaped, developed at intervals on a

creeping stolon. Polypites emerging from the summits

of the stems, into which they are retractile, fusiform,

with single verticil of filiform tentacles. Reproduction

by fixed sporosacs borne on the side of the stem, and

invested by a chitinous envelope.—T. H.

1. W. ARENOSA, Aid.

AtractyHs arenosa {Aid., T. S. W., T.B.).

Hab. : Tynemouth, Cullercoats [Aid.), Largo

{T. S. W.), Filey Brigg {T. H.) . Stems minute, funnel-
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shaped^ covered witli grains of sand or mud, hence

the specific name. Polypite entirely retractile, white,

with about 12 long tentacles alternately elevated and

depressed.

Genus II. Perigonimus, Sars. {TrepC, all round,

yovi/jLO^, fruit-bearing.)

As last genus, except that the reproduction is by

gonophores springing from the coenosarc, and developing

free swimming medusiform gonozooids.—T. H.

This genus Prof. Allman places in his family Bou-

gainvillidce.

1. P. BEPENS, T. 8. W.

Eudendrium pusillum (T. S. W.), Atractylis repens

(T. S. W., Aid., McA.), P. pusillus {All.).

Hab. : Firth of Forth (T. S. W.), Cullercoats (Aid.),

Shetland (All), Ilfracombe {T. H.). Height ^—i in.

Stem terminating in a cup-shaped expansion. Poly-

pites white, clavate, partially retractile, with 4— 12

alternately elevated and depressed tentacles.

2. P. MINUTUS, All.

Hab.: Shetland (J.ZZ.). Height | in. Stem simple,

smooth. Polypite ash-brown, " with 7 or 8, rarely 12

tentacles, which are held straight but very irregularly

in distension'^ (AIL).

This species is considered by Mr. Hincks to be iden-

tical with the preceding, but Prof. Allman holds it to

be distinct. He obtained it from the operculum of

living Turritellas in Busta Voe, Shetland.

3. P. SESsiLis, T. S. W.

Eudendrium sessile (T. S. W.), Atractylis sessilis

(T. 8. W.).

Hab. : Firth of Forth (T. 8. W.). Stems short and
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ringed or obsolete, a membranous extension of the

polypary reaching to the tentacle of the polypite.

Polypite red or white, with 8 equal tentacles.

4. P. PALLIATUS, T. 8. W.

Atractylis palliatus {T. S.W.).

Hab, : Granton ( jP. H. W.). Body of polypite clothed

with a gelatinous envelope. Polypite small, white,

with 8 alternate tentacles.

Described by Dr. Wright (Annals of Nat. Hist.,

August, 1861, p. 129), who states that the polypites

surrounded by their gelatinous envelopes resembled a

mass of minute ova.

5. P. VESTITUS, All.

Hab. : Firth of Forth (All.). Height about ^ in.

Stems simple or slightly branched, yellowish-brown,

" roughened by adherent particles of sand." Polypites

pale yellow, with 6—10 tentacles. A continuation of

the polypary " extends as a delicate smooth membrane

over the body nearly as far as the mouth,"

6. P. SERPENS, All.

Hab.: Torbay (All), Ilfracombe, Filey Brigg (T. R).

Height ^ in. Stem short, simple, with smooth trans-

parent polypary. Polypite reddish-orange. Tentacles

12—14.

Mr. Hincks describes this as a '* brilliant little

zoophyte." It was first described by Prof Allman in

" Notes on the Hydroida,^^ Annals of N. H., January

1863. He found it on the stems of P. setacea, dredged

from 12 fathoms depth.

Doubtful Species.

7. P. (?) LINEARIS, Aid., Suppl. North. Cat. Trans.

Tyne F. C , v. 230.
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Atractylis linearis {Aid.).

Hab. : Cullercoats (^Z(Z.).

8. P. (?) MiNiATQS, Wright, Micro. Journal (N. S.),

iii. 48.

Atractylis miniatus {T. 8. W.).

Hab. : Largo, Grranton.

9. P. (?) cocciNEUS, T. 8. W., Ann. N. H., August,

1861.

Atractylis coccineus (T. 8. W.).

Hab.: Inch Garvie [Wright).

10. P. (?) BiTENTACULATUS, Wright, Journ. Anat. and

Physiol., i. 334.

Atractylis bitentaculata {T. 8. W.).

Hab. : Firth of Forth [T. 8. W.).

11. P. (?) QUADRiTENTAcuLATUS, Wright, ubi sup.

Atractylis quadritentaculata [T. 8. PF.).

Hab. : Firth of Forth.

The two last-named species are regarded by Prof.

Allman as probably immature forms of some species of

Perigonimus.

12. P. (?) NUTANS [T. H.).

Described by Mr. Hincks in Ann. Nat. H., February,

1877.

Genus III. Hydeanthea, Hincks. {Hydra, and dvdo<;,

a flower.)

8tems very short, rising at intervals from a network

of tubes, the whole invested with a polypary. Poly-

]pites borne singly on the stems, elongate, spindle-

shaped. Tentacles as in last genus, but each alternate

one bearing a prominent tubercle composed of large

bean-shaped thread cells. Gonophores large, containing

fixed sp(;rosacs.—T. H.
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1. H. MARGARICA, HlnclxS.

Atractylis margarica {T.H.).

Hab. : Ilfracombe, on F. foliacea, abundant. Poly-

pites wliite tinged with yellow, with about 30 tentacles

webbed at the base, alternately elevated and depressed,

each of the latter tentacles bearing a number of bean-

shaped thread cells, on its lower side forming ''a

girdle of pearls round the base of the tentacular ring.'"

Genus IV. Garvbia, T. 8. Wright.

Stems compound and branched—rooted by a filiform

stolon and invested by a polypary. Polypites fusiform.

Tentacles filiform, in a single verticil. Gonophores

borne on branchlets, producing fixed sporosacs.—T. H.

1. G. NUTANS, T. 8. W. Plate III. fig. 6.

Eudendrium (Corythamnium) bacciferum (^All.).

Hab. : Inch Garvie {T. 8. W.), Firth of Forth and

MorecambeBay {All), Shetland [T. H.). Height 1 in.

Stem reddish-brown, orange towards tips, slightly

corrugated, much branched and fascicled. Polypary

continued over the base of the polypite, where it

forms a cup-like expansion. Polypite orange-red, with

10 tentacles. Gonophores borne like polypites at the

extremities of branchlets.

The name nutans is derived from the fact, noticed

by Dr. Wi'ight, that " when irritated the zoophyte

bends all its polyps downwards, like flowers drooping

on their stalks.
^^

Genus Y. Bimeria, T. 8. Wright.

Stems bi'anched, rooted by a thread-like stolon, all

enclosed in a chitinous polypaiy. Pohjij'des vase-

shaped, with a single verticil of filiform tentacles, the

F 2
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body and the lower part of each tentacle clothed in an

opaque brown membrane. Gonophores producing fixed

sporosacs.—T. H.

1. B. VESTITA, T. S. W.

Manicella fusca (All.).

Hab. : North Queensferry and Inch Garvie [T. S. W.),

Firth of Forth {All), Whitby, Torbay, and Salcombe

{T. H.). Height I in. Stem slender, branched.

Polypary "rendered opaque by the accumulation of

earthy particles and sand," continuing almost to the

extremity of the proboscis, and forming a sheath

round the lower part of each tentacle. The colour is

dull brown throughout. Polypites with 16 tentacles.

Genus YI. Dicortne, All. (St?, double, Kopvvq,

a club.)

Stem branched or simple, rising from a creeping

filiform stolon, all invested by a polypary. Polypites

fusiform, with a single verticil of filiform tentacles.

Gonophores borne on rudimentary polypites without

tentacles, and producing natatory gonozooids.—T. H.

Prof. Allman refers this genus to a separate family,

Dicorynidoe.

1. D. conferta, Aid.

Eudendrium confertum [Aid.), Dicoryne stricta {All.).

Hab. : Cullercoats {Aid.), Orkney {All.), Shetland

{A. M, N.). Height 4 in. Stem opaque, earthy brown,

much branched, strongly anuulated. Alimentary

polypites ash-brown or flesh-coloured, with about 16

tentacles. The gonophores borne on blastostyles or

immature polypites, and producing free gonozooids,

which are oval, pointed at one end and expanded at
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the other, ciliated all over, and bear two tentacles at

the broad end.

This gonozooid is described by Mr. Hineks as inter-

mediate between the fixed gonozooid and the medusoid
form,—the tentacles representing the usual swimming
organs, and the ciliary action replacing the pulsations

of the swimming-bell.

Genus VII. Heterocordtle, All. (erepo^, dissimilar,

Kop8v\T], a club.)

As last genus, except that the gonophores develope

fixed sporosacs.—T. H.

1. H. CONYBEAEI, ^ZZ.

Hab. : Glengarifi; co. Cork (All), Oban {T. H.).

Height I in.

This species, described by Prof. Allmanin the Annals

of Nat. Hist, for July, 1864, resembles D. conferta,

from which it is mainly distinguished by its smaller

growth and fixed sporosacs.

Genus VIII. Bougainvillia, Lesson.

(Named after a French traveller. Admiral Bougainville.)

Stem branched, rooted by a filiform stolon, the

coenosarc enclosed in a polypary. Polypites and

tentacles as in last genus. Gonopliores developed from

the branches, and originating free zooids.—T. H.

This genus, with Perigonwius, is referred to a family

Bougainvillidce by Prof. Allman, who states that the

polypites are distinguished from those of Eudendriidce

by "not having the hypostome abruptly differentiated.'

'
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This feature Prof. Allman makes a family characteristic

of the Bougainvillidce.

1. B. EAMOSA, Van Beneden.

Eudendrium ramosum (F. B.), Tubularia ramosa

{Dal.), Medusa Ocilia and duodecilia [Daly), Atractylis

ramosa (T. 8. W. and McA.), Margelis ramosa {Ag.).

Hab. : Queensferry {T. 8. TF.), Oban, Torbay {T. H.),

Northumberland {Aid.)., Devonshire Coast {All.).

Height 1—3 in. Stem straw colour, much branched.

Polypites pale pink, with 12—20 white tentacles.

Gonophores borne on the branchlets on long peduncles.

This species is not unlike Halecium in appearance

{Aid.). The polypite when retracted is almost con-

cealed by a cup in which the polypite-beariug branch-

lets terminate.

2. B. FRUTICOSA, All.

Eudendrium ramosum {All., A. N. H., July, 1864).

Hab. : Kenmare River, co. Kerry, and Firth of Forth

{All). Height 2 in.

This species very much resembles the preceding.

It is, however, more slender, and. the body of the

polypite is not so completely retractile into the pro-

tective extension of the polypary.

3. B. Muscus, All.

Perigonimus muscus {All.).

Hab. : Torquay {All). Height ^ in. Stem con-

sisting of a simple tube, light yellowish-brown in

colour, and with the polypary slightly wrinkled.

Polypites light reddish-brown, with about 16 tentacles.

This zoophyte somewhat resembles B. ramosa, from

which, however, its small size and simple ramification

readily distinguish it.
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FAMILY XL TUBULAEIID^.

PolypitesJiasJc-shaped or suhcylindrical, with two sets

offiliform tentacula, one oval, the other placed near the

base of the body.—T. H.

The family Tubulariidce of Hincks includes the three

genera, Tubularia, Ectopleura, and Gorymorp)ha, all of

which conform to the diagnosis above set forth. Prof.

Allman, however, divides these three genera among
three families, and divides the genus Gorymorpha into

two genera. The following shows Prof. Allman^s

families and genera :

—

Keproduction by fixed sporosacs— Tubulariidoi

;

genus Tubularia.

Reproduction by medusiform gonozooids, and having

a polypary

—

Hybdocoridce ; genus Ectopleura.

Reproduction by medusiform gonozooids, but with-

out polypary

—

Gorymorphidce ; Gory}norj)ha,with sessile

gonophores ; Halatractus, with pedicellate gonophores.

The character of the tentacles in all the families

agrees with Mr. Hincks' diagnosis of Tubulariidce, and

I have therefore retained the arrangement of that

author.

Genus I. Tubulakia, Linnceus (in part).

Stems simple or branched, rooted by a filiform stolon,

the whole invested by a polypary. Polypites flask-

shaped. Tentacles as in family character. Gonopliores

borne on peduncles springing from the body of the

polypite between the two circles of tentacles, and

developing fixed sporosacs.—T. H.

1. T. iNDiviSA, Linn.
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T. calamaris {Pal, Ehr.), ? T. gigantea {Lamx.),

Tubulaire chalumeau (De B.).

Hab. : Common. Height 6—12 in. Stems clus-

tered, straight, smooth, brown-coloured, Polypites

pale pink to crimson or scarlet. Proximal tentacles

white, 20—30 in a single verticil. Distal tentacles

white, short, and numbering about 40. Peduncles of

gonopbores scarlet.

This species is described by Ellis {" Corallines,'^ 31)

as the " tubular coralline, like oaten pipes." He
describes it as " the largest of the tribe of British

tubulous corallines. It arises from small worm-like

figures, many of which grow together and look like

the guts of small animals. From this state they rise

into distinct tubes of 5 and 6 inches long. On the top

of these the polyps appear with plumed crests. These

tubes in the dried specimens have the resemblance of

oaten pipes, that is, part of an oat straw with the

joints cut off.'"

The difference between this species when living,

each tube bearing its ruddy flower, and when dead and

its tubes tenantless, is very great.

In some districts it is very luxuriant. Mr. Hincks

states that he received a bucketful from the landing-

stage at Liverpool, and Mr. C. L. Jackson informs me
that they are found in profusion upon the supports of

tlie Southport pier.

The tubes are often very numerous, as many as 150

being sometimes crowded together. Sir J. G. Dalyell

observes, that " if the florist enjoys the bloom of those

resplendent gems which, void of evident sensation and

motion, yet stud the verdant fields or decorate his

gardens, so much the higher should we prize these
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living tenants of the deep, which testify the action and

volition diffused throughout their beautiful and luxu-

riant tlourish.''

Dr. Landsborough refers to the fact that if these

polyps be kept in captivity for a few days, the heads

drop off, and remarks that '* it would be all over with

a man, even the wisest, if his head were to drop off,

unless we wei^e to give credit to the legend of one of

old, who, when decapitated, could run with his head

under his arm ; but this mai'ine knight of the oaten

pipes can survive what would prove fatal to our

doughtiest hero." Soon after the dropping off of a

head, a new one appears, and this process of re-capita-

tion may be often repeated, a ring on the polypary

being formed each time.

2. T. LARYNX, E. and 8. (including T. coronata,

Abildgaard). Plate III. fig. 7.

T. muscoides {Pal., Tiirt., Bosc, FL, De B.), Euden-

drium Bryoides (Ehr.), Tubularia coronata (Abildgaard,

V. B., AIL, T. K), T. gracilis {Harvey, G. J., D. L.,

Ald.,P.H.G.,McA.).

Hab. : Common. Height |— 1| in. Stems clus-

tered, straw-coloured, ringed at intervals, whence its

specific name. Polypites rose colour, with 14—20

distal tentacles, and about 20 proximal tentacles all

white. Gonophores hanging in clusters from rose-

coloured peduncles, which are often racemosely

branched, and " as long as the proximal tentacles.''^

Prof. Allman considers the species T. larynx and

2\ coronata as one species, the latter being, however, a

larger variety, sometimes attaining the height of 3

inches.

Elhs (" Corallines,'^ 30) describes this as the " tubu-
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lous coralline wrinkled like the windpipe/' and states

that " it is found in great plenty near the opening of

the Thames, adhering to other marine bodies, and

often to the bottoms of ships." " I have," says he,

" often received it with the animals alive in sea-water,

in which state it affords a most agreeable scene ; the

top of each tube bearing a bright crimson-coloured

polyp, equal in richness to the Guernsey Lily, all the

animals displaying their claws or tentacula at the

same time, with surprising agility/' The stem is

flexible, and would appear to be to some extent under

the control of the polyp. Mr. Paterson, of Belfast,

says, " that in a specimen obtained by him he observed

it coiling itself up, uncoiling, stretching, twisting,

knotting itself in a way that resembled the Gordius

aquaticus." *

Dr. Johnston, writing of the form T. coronata, con-

sidered the appearance of the polyps when all displayed

as a very interesting and pretty spectacle, equalled by

no other species he had seen ; the crimson heads

contrasting finely with the white polypidoms, especially

when loaded with the gonophores, which pullulate

from the inner side of the base of the inferior tentacula,

each separate gonophore being of a roundish or oval

shape, having a dark red cylindrical centre.^' ("British

Zoophytes,'^ 1st edit., 116.)

3. T. SIMPLEX, Alder.

T. Dumortierii (G.J., Aid., D.L., McA.).

Hab. : Cullercoats (Aid.), Berwick Bay {G. J.), Oban

{T.E.). Height2—21 in.

This is a deep-water species.

Dr. Johnston, who is followed by Dr. Landsborough,

* Landsborough, " Zoophytes," 118.
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describes tliis species under the name of T. Dumortierii.

He says that " it is so like T. indivisa that one might

conjecture that it was that species in miniature, but

there can be no doubt of its distinctness, this species

being much smaller, and also solitary in habit."

The stem is angulated at intervals.

5. T. BELLIS, All.

Hab. : Shetland. Height |—1 in. Stem regularly

marked by annulations. " Coenosarc orange, deepening

in tint towards the base, expanding into a collar

immediately below the polypites. Polypite 5 lines

across, scarlet. Proximal tentacles 20 ; distal 15—20,

all white.''

" An exquisite little hydroid."

—

Allman.

6. T. Britannica, Pennington. Plate III. fig. 8.

Hab. : Menai Straits. Height about 1 in. Coeno-

sarc orange, ringed at the base. Polypite large,

crimson, borne on a collar-like extension of the

coenosarc. Distal tentacles crimson, 15. Proximal

tentacles white, long, about 30. Gonophores oval, on

white-branched peduncles, 3—6 in a cluster.

I found this species in May last, whilst collecting

in the Menai Straits. At fii-st I thought it identical

with the preceding, but it will be seen to have several

distinguishing features. I found it near the base of

the Britannia Tubular Bridge, hence the specific

name.

7. T. ATTENUATA, All.

Hab. : Firth of Forth and Shetland. Height 3—4 in.

This is a deep-water species, somewhat resembling

T. simplex, Aid.

8. T. HUMILIS, All.

Hab. : Kinsale Harbour. Height 1 in.
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" A very elegant little hydroid, resembling T. hellis

in its mode of growth, but distiuguished by the

absence of distinct annulation, and by the smaller size

of the polypites/^

—

Allman.

A very beautiful plate, illustrative of T. hellis, T.

atteniiata, and T. humilis, is given in Prof. Allman's
" Gymnoblastic Hydroids/^ Plate XXII.

Genus II. Ecto pleura, Agassiz. {€kt6<;, outside,

7r\€vp6<;, a rib.)

Stems fistular, simple, or branched, rooted by a

filiform stolon, all enclosed in a polypary. Polypitea

flask-shaped, with tentacles as in last genus. Gono-

phores originating free medusae.—T. H.

1. E. Dumortierii, Van Beneden.

Tubularia Dumortierii (F. B., G. J., D. L., P. H. G.).

Hab. : Point of Ayr, Isle of Man (T. K). Height

about ^ in.

The only specimen found in Britain is that found by
the Rev. Mr.Hincks as above. The species was described

by Van Beneden {'' Mem. sur les Tubul.," 50) from

specimens obtained at Ostend, parasitic on Flustra, &c.

Prof. Allman refers this species and genus to a family

Eyhdocoridce , as stated above in the remarks upon the

family characters of Tubidariidce.

Genus III. Corymorpha, Sars. (Kopvvr], a club,

/j,op(f)7]^ form.

Folyjnte solitary, borne on a simple stem, which

terminates in a conical base, and is invested by a

delicate membranous sheath. Distal tentacles in

several verticils close tog'ether. Proximal tentacles in
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a single series. Gonozooids sessile,* or on branched

peduncles borne at the base of the lower tentacles, free

and medusiforra.—T. H.

This genus is one of the three genera of Hydroida

which have solitary polypites, the other two being

Hydra and Myrioihela.

1. C. NUTANS, 8ars. Plate IV. fig. 1.

Hab. : Orkneys {Forbes and Goodsir), Shetland

{Fo7-hes),Yowej (C. W. P. and Aid.), Isle of Man (Aid.),

Seaham Harbour, Durham {Hodge), Firth of Forth

{AIL). Height 2—4^ in. Polypite large, light red.

Distal tentacles about 80, arranged in several rows.

Proximal tentacles about 30, white and long. Poly-

pary replaced by a delicate pellicle. Gonozooids
" naked, borne in clusters at the extremities of

branched stalks.'^

The marginal bulbs of the gonozooid are without

tentacles, except one which bears a single very long

tentacle, clustered with thread cells.

" When placed in a vessel of sea-water it presented

the appearance of a beautiful flower. Its head grace-

fully nodded (whence the appropriate specific appella-

tion given to it by Sars), bending the upper part of its

stem. It waved its long tentacula to and fro at

pleasure, but seemed to have no power of contracting

them. It could not by any means be called an apa-

thetic animal, and its beauty excited the admiration of

all who saw it.'^

—

Forbes and Goodsir.

The stem, as in Tubidaria, contains a number of canals

for the distribution of the nutrient fluid. These canals

give a lined appearance to the stem of this species.

* By stating this double mode of growth, the necessity of

making a new genus for C. nana is obviated.



/b NATURAL HISTORY OF

The Corymorpha is enabled to attach itself by a

modified hydrorhiza not only to stones and other firm

bases, but to sand. In the latter case the hydrorhiza

takes the form of hair-like rootlets.

The species was first described by Forbes and

Goodsir in the Annals of Nat. Hist, for 1 840. It has

been thoroughly investigated by Prof. Allmau, " Gym-
noblastic Hydroids/'' 205.

2. C. NANA, Aid.

Hydractinia ((?./., B.Z., 463), Halatractus nana (AIL).

Hab. : North- East Coast. Height |-—| in.

Described by Alder in " Northumberland and

Durham Cat. Trans. F. C," iii. 108, and in the supple-

ment to the same Transactions, v. 233. This species

is smaller than G. nutans, and has sessile gonophores.

FAMILY XII. CLADOCORYNID^.

Polypites -with both simple and branched capitate

tentacles

Genus Cladocoryne, Botch.

Stem invested by a chitinous polypary, and rooted

by a creeping filiform stolon. Polypites claviform,

with a single wreath of simple capitate tentacles round

the mouth, and several verticils of capitate tentacles on

the rest of the body.

—

Rotch.

1. C. FLOCCOSA, Botch.

Hab. : Herm (Botch). Height i in.

Described in A. and M. of Nat. Hist., March, 1871.

The species is remarkable from the possession of

branched tentacles which form three or four verticils

round the body, with three or four tentacles in each

verticil. The colour is reddish-brown, with an opaque
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white di?tal extremity. Eeproduction is by fixed

sporosacs. Prof. G. du Plessis has investigated the

structure and development of the polypite.*

Sub-Oedee II. THECAPHORA.

FAMILY I. CAMPANULARIID^.

HydrothecfB ijedicellate, campaiiulate. Polypites ivith a

large trumpet-shajjed proboscis.—T. H.

This family includes some of the most beautiful

forms of Hydroida. The calycles often transparent,

with their flower-like contents, form exceedingly pretty

objects, and the gracefully branched appearance of

some species makes them conspicuous amongst zoo-

phytes for delicacy and loveliness. The classification

of the members of this family presents great difficulty,

as it depends mainly upon the reproductive system.

Genus I. Clytia, Lamouroux (in part).

Stem simple or slightly branched, rooted by a

creeping stolon. Hydrothecce bell-shaped, without

operculum. Polypites with a large trumpet-shaped

proboscis. Gonothecce borne on the stolon and on the

stems, producing free medusiform zooids. Gonozooid

(at the time of liberation) almost bell-shaped, marginal

tentacles 4. Lithocysts 8, placed on the free margin

of the umbrella.—T. H.
1. C. JoHNSTONi, Alder. Plate IV. fig. 2.

* M. T., Zool. Sta. Neapel., ii (1880), pp. 176—196.
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Sertularia volubilis {E. and S., Berk., Turt., Stew.

Bosc, Hogg), Campanularia volubilis {G. J., Couch,

EincJcs, A. N. H., July, 1852, D. L., Gosse), C. John-

stoni [Aid., T. 8. W.,All., McA.), Eucope campanulata,

thaumantoides, and afl&nis [Gegenhaur), Campanularia

bicophora (Ag.).

Hab. : Extremely common between tide-marks to

deep water. Height ^ in. Stems simple, transparent,

ringed at the base and below the calycle. Calycle

campanulate, with about 11 indentations on the rim.

GonothecEe oval, deeply ringed. Polypite large, with

about 25 long tentacles.

Mr. Hincks has divided the Campanularia voluhilis

of Johnston into two species, viz. Clijtia Johnstoni and

Campanularia volubilis. Dr. Johnston evidently, from

his list of synonyms, included both forms under the

latter designation.

C. Johnstoni is a common but very elegant species.

" The cells," says Gosse, " are shaped like an old-

fashioned ale-glass, being long and narrow, with a slight

constriction just above the point of connection with

the footstalk, where a false bottom or diaphragm runs

across, perforated with a narrow hole in the centre,"

through which the coenosarc is prolonged. The poly-

pite is large and dilated at the base into a sort of foot,

which spreads over the diaphragm. It has a large,

fleshy, trumpet-shaped proboscis, the lips of which

possess remarkable powers of contraction and changes

of form. The gonothecse develope free medusae. These

medusae are from -jij— 3^ in. in size at the time of

liberation, and have attracted much notice from their

great beauty of form. They were first observed by

Van Beneden, and are also described fully by Mr.
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Gosse,* "who liumorously alludes to tlie alternation of

generations caused by the production of these medusi-

form zooids, and states that any individual is not like

its mother or its daughter, but exactly like its grand-

mother and granddaughter.

Genus II. Obelia, Peron and Leseur.

Stems branching, plant-like, rooted by a creeping

stolon. Hydrothecce campanulate, without operculum.

Gonothecce borne on the stem and branches. Repro-

ductioti by free medusiform zooids. Gonozooid (at time

of liberation) depressed and disc-like ; marginal ten-

tacles numerous. Lithocysts borne on the inner side of 8

tentacles near the base.—T. H.

1. 0. GENicuLATA, Liuuceus. Plate TV. fig. 3.

Sertularia geniculata {Linn., Pal., Lh.,Miill.,E.a7idS.,

Berk., Turt., Stew., Pose, Hogg), Laomedea geniculata

(Lamx., Temp., De P., P. K G., G. J., B. Q. C, D. L.,

McA.), Campauularia geniculata {Flem.), Monopyxis

geniculata {Ehr.), Eucope diaphana {Ag.), E. alternata

[Ag.).

Hab. : Generally distributed on seaweeds near low-

water marks. Height 1 in.

" Stem zigzag, white, jointed at each bend and

thickened immediately below, so as to form a series of

projections or elbows." Calycles bell-shaped, with

entire rims borne on short ringed pedicels. Gonothecee

urn-shaped, borne in the axils between the pedicels

and the stem. Polypites with about 12 tentacles and

a large proboscis.

This is the " knotted thread coralline " of Ellis, who

likens the gonothecee to oil jars with necks to them.

* " Devonshire Coast," 299.

G
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Dr. Jolinston more elegantly likens them to Greek

vases or urns. Mr, Gosse describes it in his " Devon-

shire Coast " as the " angled Laomedea," in allusion

to the zigzag form of the stem, which " shoots up from

a creeping root that meanders over the seaweed, every

angle of the stem bearing a glassy cell inhabited by a

many-tentacled polyp.
'^

The gonozooids, like those of G. Johnstoni, have at-

tracted great attention from their singular beauty. Mr.

Gosse* says, " So exquisitely delicate is the tiny crea-

ture, so transparent, so shadowy, that a friend to whom
I showed it aptly called it the soul of the zoophyte.^'

The 0. geniculata generally grows in forest-like

masses. The species is phosphorescent, and shows this

quality strongly if agitated in the dark, the spectacle

" bearing a resemblance sufficiently striking to the

illumination of a city, or rather to the gas jets of some

figure of a crown or V. R. adorning the house of a

loyal citizen on a gala night ; the more because of the

momentary extinction and relighting of the flames

here and there, and the manner in which the successive

ignition appears to run rapidly from part to part."

2. 0. GELATiNosA, Pal. Plate IV. fig. 4.

Cymodocea simplex (Lamx., R. Q. C, G. J.), Sertu-

laria gelatinosa (Pal., Flem., Stew., Bosc), Laomedea

gelatinosa {Lamx., De B., G. J., T. H., D. L., P. H. G.,

McA.), Campanularia gelatinosa {L. K.).

Hab.: Exmouth {Eincks) ; Cornwall {G. W. P.).

" In such abundance in the Solway that it is a nui-

sance " (Sir W. Jardine) ; Ayrshire {D. L.) ; St. An-

drew's (McI.) ; Liverpool (Collingivood), Menai Straits

{A. S.P.), &c. Height 8—JO in. Stem compound,

* " Devonshire Coast," 84.
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profusely branched, dark brown, branches white.

Calycles bell- shaped, very transparent and hyaline,

with castellated rims.

This species is referred to by Mr. Gosse as the

" slimy Laomedea/^

The peculiar calycles are a characteristic of this

zoophyte, the margins being castellated with the sepa-

rate turrets somewhat hollowed. The calycles are

supported on short ringed tubes. The polypite is able

to contract almost entirely within the calycle, drawing

in its tentacles in a parallel bundle.

3. 0. LONGissiMA, Pallas.

Sertularia longissima (Pal.), Monopyxis longissima

(Ehr.), Laomedea dichotoma, var. /3 (6r. J.), Laomedea

longissima {Aid., McA., T. H.), Campanularia gelatinosa

{V.B.).

Hab. : Northumberland {Aid.) ; Peterhead and Corn-

wall {0. W. P.); Filey, Devon {T. H.) ; Blackpool

{A. S. P.) ; St. Andrew's (ilfcl.). Height 12 in. Stem

long, dark coloured, branches fern-like, lighter coloured.

Calycles cup-shaped, with "blunt and shallow teeth''

borne on ringed pedicels. The branchlets taper towards

the extremity of the stem, in which habit they are

imitated by the pinnse on the branchlets themselves.

This tapering form adds largely to the graceful and

fern-like appearance of the species.

This species has often been confounded with the

succeeding one.

4. O, DICHOTOMA, Linn.

Campanularia dichotoma {Lh., Flem., Starh, Grant,

Temp., Lister), Sertularia volubilis {Fabr.), S. dicho-

toma {Linn., E. and S.), Laomedea dichotoma {Lamx.,

Be B., G. J., R. Q. C, D. L., P. II. G , McA.).

G 2
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Hab. : Common. Height 2 inclies. Stem slender,

branched, horn colour. Calycles bell-shaped, placed

alternately on the branches and borne on short ringed

pedicels, the branches themselves being ringed above

the point where the pedicels are attached. The rim,

though at first sight entire and plain, is seen to be

really somewhat wrinkled.

This species is the " Sea-thread Coralline " of Ellis,

who says, '' that it seems curiously contrived from its

structure to resist the violence of the waves, all its

joints being furnished with springs."

5. 0. PLABELLATA, HincJcs.

? Sertularia dichotoma {Dal.), Campanularia flabellata

(T. H.).

Hab. : Tenby (Aid.). Height 8—10 in.

This species, often confounded with the preceding,

differs from it in being larger, more flexuous, and in

having its calycles triangular in shape.

Described by Mr. Hincks in Annals of Nat. Hist.

(3rd ser.), xviii. 297, under the name Campanularia

flabellata.

6. 0. (?) PLiCATA, Hincks.

Hab.: Shetland (Jeffreys). Height 3—4 in.

This species has a thick compound stem. The

calycle is very like that of 0. dichotoma.

It is provisionally referred to this genus by Mr,

Hincks, who figures it at Plate XXX. of his " British

Hydroid Zoophytes."

Genus III. Campanularia, Zamarc/c (I'ji^ar^).

Stem as in last genus. Hydrothecce bell-shaped and

hyaline without operculum. Polypites with a large

cup-shaped proboscis. Gonopliores containing fixed
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sporosacs, which mature their contents within the

capsule.—T. H.

1. C. voLUBiLis, Linn.

C. grimpante [De B.), Sei^tularia volubilis {Linn.),

S. uniflora {Pal.).

Hab. : Widely distributed. Parasitic on zoophytes.

Resembles G. Johnstoni, but is smaller, and has its

stem spirally twisted with a single ring below the

calycle.

Ellis {" Corallines/^ 24) describes this species as the

" small climbing coralline with bell-shaped cups."

" It rises from small irregular tubes, which adhere to

and twine about other Corallines, especially H. falcata.

Exceedingly small twisted stalks go out from the

twisted stem, which support little bell-shaped cups

with indented brims. At the bottom of each, where it

joins the stalk, the microscope discovers to us a very

minute spherule or little ball, as in some drinking-

glasses." Sometimes the stem, instead of being

twisted, is found plain. Mr. Hassall thinks that the

ring beneath the calycle serves the purpose of a hinge

or joint to enable the zoophyte better to elude the rude

contact with the element by which it is surrounded,

permitting it to bend to a force which it cannot resist.

2. C. HiNCKsii, Aid.

Hab. : Rather rare. Torbay, Oban {HincJcs), North-

umberland and Durham {Aid.), Hebrides {A. M. N.),

North of Ireland {Thompson) , St. Andrew's {Mel.).

This species was considered by Mr. Hincks at first

as a variety of G. volubilis, from which, however, it is

distinguished by having the stem generally smooth,

except that there are one or two twists at the base,

and by having two or three rings just below the calycle,
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which is lineated, and has a castellated rim with

fourteen denticles. The gonothecse are generally ovule

and ringed, those of G. voluhilis being flask-shaped

and smooth.

3. C. INTEGRA, Macgillivray.

? C. Isevis {R. Q. a, P. E. G.).

Hab.: Donmouth(iHac(/i7^u'ro2/)^ Hastings {Saunders),

llfracombe^ Filey {Hindis), Bamborough {Aid.), Wick

(0. W. P.), Isle of Man {B. L.).

This is a very pretty species. The stem is simple,

slender, and twisted, with two or three rings below

the calycles, which are bell-shaped and have a plain

rim. The gonothecae are very curious, being spirally

twisted.

4. C. CALicuLATA, HincJcs.

C. breviscyphia {8ars), Clytia poterium (Ag.).

Hab. : Ramsgate {Boswell), Ilfracombe, Swanage

[Hinc'ks), Jersey {A. M. N.), &c. Height ^ in. It is

found generally on red algae, and is very beautiful.

The peculiarity of this species is that the calycle

appears double, from the fact that the cavity is enclosed

by a greatly thickened though transparent wall, "giving

the calycle the appearance of an inverted bell-handle.''^

The stem is simple and crenated, with a single dis-

tinct ring below the calycle.

5. C. VEETICILLATA, Lvin.

Sertularia verticillata {Linn., Pal., E. and 8., Tiirt.,

Bosc, Hogg), Clytia verticillata {Lamx.), Haleciura ver-

ticillatum {Ohen), Capsularia verticillata {Gray), Lao-

medea verticillata {He B.).

Hab. : Common, especially on the south-west coast.

Height about 3 in. Stems branched. Upon both

stem and branches are pedicels given ofi" in distinct
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and equidistant whorls ; about 5 pedicels in each whorl.

Calycles bell-shaped, with 12 pointed teeth.

This is the " Horse-tail Coralline " of Ellis, and this

name, showing its similai'ity to the Eqiiisetnm, gives a

good idea of the appearance of the zoophyte.

6. C. FLEXuosA, Eincks. Plate TV. fig. 5.

Laomedea gelatinosa (var. a. 0. J., B. Q. C), L.

flexuosa {T. E., All, McA.).

Hab. : Common. Height 1 in. Stem horn colour,

somewhat bent and giving off pedicels at the joints,

ringed at the base and above the joints of the pedicels.

Calycles alternate with a plain rim, borne on ringed

pedicels. Tentacles webbed towards the base. Female

gonothecas large, oval, with a straight top.

This is a very common species, found in the littoral

zone on almost every part of the coast, and spreading

in dense forest-like masses upon weeds and stones.

7. C. ANGULATA, Hiticks. Plate IV. fig. 6.

Laomedea angulata {McA.).

Hab. : On Zostera marina. Ramsay, Torbay (Hincks),

Jersey {A. M. N.), Menai Straits {A. S. P.) . Height i—

|

in. Stem bent so as to form distinct obtuse angles,

with long internodes. Einged pedicels given off at the

angles. Polypite with about 24 tentacles.

A peculiarity of this species is that the extremity of

the stem is prolonged into a long tendril-like clasper,

thickened towards the end and annulated at the base.

Mr. Hincks states that he has seen specimens in which

the stem was only | in. in length, with a tendril ^ in.

long ; and I have myself observed a similar dispropor-

tion.

8. C. NEGLECTA, Aid.

Laomedea neglecta (Aid.).
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Hab. : Common. Height ^—| in. occasionally. Stem

delicate, generally minute and filiform, ringed above

the origin of the pedicels. Calycles alternate, bell-

shaped, with about 8 minute turreted creuulations

borne on ringed pedicels.

9. C. EXiGUA, 8ars.

Laomedea exigua [Sars).

Hab. : Swanage (Hincks). Height j in. Stem

delicate, angular, giving ofl' pedicels, ringed at the

base and below each calycle. Calycles funnel-shaped,

with plain rims.

10. c. DEciPiENs, r. S. W.

Hab.: Firth of Forth (T. S. W.).

Much resembles G. neglecta, but has margin of

Calycle plain. Described by Dr. Wright in the Journal

of Micr. Science (N.S.), iii. 49.

11. C, (?) GIGANTEA, ilmc^S.

Hab. : Lamlash Bay, Arran {Prof. Wyville Thomson).

Height about an inch.

This species, described by Mr. Hincks in the Annals

of Nat. Hist, for October, 1866, from a single specimen,

is remarkable for the size of the calycles, which ''are

always gigantic for the tribe.''

12. C. (?) PRAGiLis, Hincks.

Hab. : Ilfracombe (Hincks). Height about | in.

Described by Mr. Hincks in the Annals of Nat. Hist,

for January, 1863.

This species somewhat resembles G. neglecta, but is

more delicate and graceful. The calycles are very long

and narrow.

1 3. C. EARIDENTATA, Aid.

Hab. : Cullercoats (Alder), Torquay, Brixham, Swan-

age Bay (Hincks), St. Andrew's (McI.). Height^ in.
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" A minute species, with a slender calycle, and a very

small number (5 or 6) of marginal denticles/'

Described by Mr. Alder in the Suppl. North, and

Durh. Cat., in Trans. Tynes. F. C, v. 238.

Species 11, 12, and 13 are only provisionally referred

to this genus by Mr. Hincks.

Genus IV. Lovenella, Hmchs.

Stems simple or slightly branched, rooted by a

thread-like stolon. Calydes turbinate, elongate, crowned

with a distinct conical operculum composed of many
convergent segments. Polypites with a large and

prominent proboscis.—T. H.

1. L. CLAUSA, Loven.

Campanularia clausa (Loven).

Hab. : Torbay [Hincks)

.

This is named after Loven the Swedish naturalist,

who was the first to describe it.

It is recognizable by its graceful turret-like, hyaline

calycles, surmounted by conical opercula, composed of

about 8 convergent segments, which fit into as many
rims in the margins of the calycles. The polypite has

a large prominent proboscis and about 15 tentacles.

Genus V. Thaumantias, Eschschlotz.

Stem simple (or branched ?) , rooted by a thread-like

stolon. Hydrothecce campanulate. Polypites with a

prominent funnel-shaped proboscis. Reproduction by
free medusiform zooids. Gonozooid, umbrella hemi-

spherical.—T. H.

1 . T. iNCONSPicuA, Forbes.

Hab. : Hebrides [Forhes), Firth of Forth (T. S. W.).

This species was originally only known in its medu-
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soid phase, but Dr. Wright reared the polypites from

the ova, and by that means was enabled to identify and
describe the species. The stem of the trophosome is

simple, sometimes ringed throughout. The calycle

has 8 or 9 denticles. Described in Forbes^ " Mono-

graph of British Naked-eyed Medusae," 52, and by Dr.

Wright in the Journal of Micr. Science (N.S.), ii. 221

and 308.

Genus VI. Gonothyr^Aj All. {'y6vo<i, offspring,

Ovpato<i, outside the door.)

Stem erect and braached, rooted by a thread-like

stolon. Cahjcles campanulate and hyaline. Polypites

with a prominent contractile proboscis. Reproduction

by fixed medusiform sporosacs, furnished with a circle

of filiform tentacles.—T. H.

1. G. Loveni, All.

Campanularia dichotoma {Lister, V. B.), C. genicu-

lata {Loven, V. B., Schultze), Laomedea dichotoma

{T. S. W.), L. Loveni {AIL, McA.).

Hab. : Brighton {Lister), Dartmouth, Torquay,

Oban {Eincks), Cullercoats {Aid.), Firth of Forth {All),

Shetland {Nov.), Carrickfergus, Monkstown {Prof. W.
Thomson), Menai Straits (A. 8. P.). Height | in.

Ellis accurately figures this species {" Corallines,"

pi. xii. C, and xxxviii. B), but identifies it with his

" Sea-thread Coralline," the remaining figures of which

(pi. xii., figs, a, A) refer to 0. dichotoma.

This species grows in bushy tufts, and somewhat

resembles G. Jiexuosa in appearance. The calycles are

alternate with indented margins (10 teeth), and borne

on ringed pedicels.

" There is nothing to distinguish this genus from
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Campanularia or Ohelia, but the structure and history

of the sexual zooids, which are medusiform but never

become free, and therefore combine to some extent the

characters of the free and fixed forms."

—

Hincks.

2. G. GRACILIS, 8ars.

Laomedea gracilis {8a7-s).

Hab. : Connemara (Brady). Height about | in.

Stem filiform, giving off slender branchlets, each termi-

nating in a single calycle. Calycles deep and narrow,

with pointed denticles. Pedicels ringed below the

calycles and above their junction with the stem.

3. G. (?) HTALINA, Hindis.

Hab. : Shetland {Jeffreys). Height about 2 in.

This is probably a deep-water species, and was de-

scribed by Mr. Hincks in the Annals of Nat, Hist,

xviii. (ord series), 297. It appears to be a graceful and

beautiful species.

Genus VII. Schizocladium.* (o"Xi?i>, to divide,

KXaStop, a branchlet.)

Stem rooted, branching, carrying besides the ramuli

bearing polypites, other branchlets (fissiparous appen-

dages) which spring from various parts of the stem

and are cylindrical, simple, and never support either

polypites or generative buds. Calycles inoperculate.

Gonosome unknown.—Allman.

This genus was established by Prof. Allman (Q. J.

M. S., xi. 18) for a species discovered by him in Loch

Long. The peculiarity of that species is that, in

addition to the ordinary modes of reproduction, nume-

* The Rev. Thos. Hincks, A. and M. of Nat. Hist. (4), x. 385,

i-ejects this genus on the ground that he has observed the same
mode of reproduction in C. neglecta. He considers Prof. Allman's

species to be probably an Obelia.
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reus club-shaped branchlets or ramuli, which Prof.

Allman caWs fissiparous appendages, a,ve produced from

various parts of the stem. The contained coenosarc in

these ramuli bursts through the perisarc at the end of

the ramulus and continues to grow. After a while a

constriction appears in the coenosarc a little below the

end of the branchlet, which constriction advances until

a piece of the coenosarc is cut off and passes into the

water as a free zooid, about -g-l-g- in. in length, and

resembling a plannla without cilia. This frustrule ulti-

mately attaches itself, and serves as a stolon or hydro-

rhiza to a new colony which springs from a bud in its

side. Prof. Allman refers to the fact that in the case

of C. nutans similar bodies appear to be discharged,

which, however, directly develope into hydranths.

1. S. RAMOSUM, All.

Hab. : Loch Long (AIL). Height about 1 in.

Stems much branched. Branches ringed at origin and

for some distance from distal extremities. Fissiparous

appendages annulated, equal to or longer than branches,

and regularly distributed over the stem. Polypite

with 24 tentacles, which when fully extended ai*e

alternately elevated and depressed. Calycles with even

margins.

FAMILY II. CAMPANULINID^.

Ga lycles ovato-conic, pedicellate. Polypites cylindrical,

with a small conical proboscis.—T. H.

Genus I. Campanulina, Van Beneden.

Stem simple or branched, rooted by a thread-like

stolon. Calycles produced and pointed above. Poly-

pites with webbed tentacles. Reproduction by free

medusiform gonozooids.—T. H.
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1. C. ACUMINATA, Aid.

C. tenuis {V.B.), Laomedea acuminata {Aid., T. S. W.,

McA.), Wrightia acuminata {Ar/.).

Hab. : CuUercoats {Aid.), Firth of Forth {T. S. W.).

Height about | in. Stem ringed almost throughout.

Calycles membranous, with linear sti'iations tapering

to a point, presenting, when closed, the appearance of a

closed Chinese umbrella. Polypites with about 20 very

long, webbed tentacles. Gonothecae large, pedicellate,

cylindrical. The tentacles are webbed in a very dis-

tinct manner to about one-sixth of their length, the

webs being " studded with thread cells." '' The cells,^'

says Alder, " are extremely elastic and membranous,

changing form with the polyp, and scarcely to be dis-

tinguished from it when alive, excepting at the apex

when the animal is withdrawn. ^^

2. C. EEPENS, All.

Hab. : Firth of Forth (All).

In this species the calycle is " crowned by long con-

verging segments which, on the retreat of the polyp,

form a true operculum." The tentacular web is not

so fully developed as in the preceding species.

Described by Professor AUman in "Not«s on the

Hydroida," in the Ann. of Nat. Hist., July, 1864.

3. C. Tderita, Hincks.

Hab. : Belfast Lough {Prof. W. Thomson).

Described by Mr. Hincks (B. H. Z., 190, pi. xxxvi

2) from drawings supplied by Prof. Thomson. The

species appears to unite the characteristics of G. acii-

ininata and C. repens.

G-ENUS II. Zygodactyla, Brandt.

Stem simple or branching, rooted by a filiform stolon.
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Calycles witli an operculum formed of many converging

and acuminate segments. Polypites cylindrical, with

the tentacles webbed below. Reproduction by free

medusiform gonozooids.—T. H.

The difference between this genus and the preceding

is that the adult gonozooids of the present genus have

many radiating canals, whereas those of Campanulina

never have more than four.

1. Z, viTRiNA, Gosse.

^quora vitrina (P. K G., T. S. W.).

Hab. : Ilfracombe (Gosse), Scotland {Wrigld).

Polypites very minute. The sexual zooid is described

by Mr. Gosse (" Devonshire Coast/^ 340) under the

name JEqiiora vitrina, or the glassy -^quora. He
describes it " as an exquisitely beautiful translucent

species, without a trace of colour in the whole animal,

and luminous when irritated in the dark.'^ Dr. Wright

hatched the ova of this medusa, and traced the deve-

lopment into minute polypites, invisible to the naked

eye. The tentacles are united by a web for about one-

third of their length.

Genus III. Opekculaeella, EincJcs.

Stem simple or branching, rooted by a thread-like

stolon. Calycles ovato-conic with a cleft border, the

segments converging to form an operculum. Polypites

long, cylindrical, and with a conical proboscis. Repro-

duction by means of fixed sporosacs.—T. H.

" This genus is constituted from the Campanularia

lacerata of Johnston.'"

1. O. LACERATA, G. J.

Campanularia lacerata {G. J., V. B., D. L., P. H. G.),
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Capsularia lacerafca {Gray), Laomeclea lacerata {T. H.,

T. 8. W., Aid., P. H. G., McA.), Wrightia lacerata

{Ag.), Calycella lacerata {xLll.)

.

Hab. : St. Ives, Exmouth, llfracombe, Isle of Man,

Filey, Oh^niHinchs), Berwick (G.J.), Northumberland

(Aid.), Firth of Forth (T. S. W.), St. Andrew's {Reid),

North of Ireland (Thomson). Height from \—Ijin.

In this species the upper part of the calycle is divided

into six deep lanceolate segments, which collapse and

form an acute apex or roof. The tentacula are very

extensile. Prof. Reid states that they can be extended

twice the length of the cell. The stem is annulated

throughout.

FAMILY III. LEPTOSCYPHID^.

Calycles ovato-conic. Polyiiites cylindrical, ivith a

conical proboscis. Generative elements produced in the

walls of the mamihrium. Lithocysts wanting.—T. H.

(xENUS Leptoscyphus, Allman. (^eirro'i, delicate,

(TKiJ^jroi;, a cup.)

Stem simple or branching, attached by a thread-like

stolon. Calycles with an operculum composed of diver-

gent segments. Polyjntes cylindrical, with a conical

proboscis. Reproduction by free medusiform zooids.

—

T. H.

L. TENUIS, All.

Laomedea tenuis (AIL, McA.).

The medusiform zooid of the species is identical with

the Lizzia of Forbes. This is the only species of the

Thecaphora in which the generative elements are

produced in the walls of the manubrium of the gono-

zooid.
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This zoopliyte has been found by Prof. Allman at

Stromness, and described by him in the Ann. of N. H.,

November, 1859, and May, 1864.

FAMILY IV. LAFOEID^.

Calycles tubular. Polyps cylindrical, with a conical

proboscis.—T. H.

Gends I. Lafoea, Lamouroux.

Stem a simple creeping tubular fibre, or erect and

composed of many tubes aggregated together, rooted

by a filiform stolon. Calycles tubular, sessile, or with

a short pedicel, without an operculum, more or less

regularly disposed on the stem and branches.—T. H.*

1. L. DUMOSA, Fleming. Plate IV. fig. 7.

Sertularia volubilis y8. {Pal.), S. dumosa (Flem.),

Tubularia tubifera {G. J.), ? L. cornuta (Lamx.), Cam-

panularia dumosa {Flem., G.J., D.L., R. Q.G., P.H.G.,

Aid.), Cornularia dumosa {R. Q. C), C. rugosa {Gray),

Capsularia dumosa {Gray}, Calicella dumosa {T. H.,

McA.), Laomedee touffue {De B.).

Hab. : Very common and generally distributed.

Height very minute, and from 2—4 in.

There are at least two distinct varieties of this

species. The larger is irregularly branched and formed

of parallel tubes. The smaller variety is very profuse

in its growth, and covers other zoophytes or stones,

forming " a kind of brown beard " upon them. The

* Prof. Allman (" Report on Gulf-Stream Hj'droids," 11 n) says

that he regards, as an essential character of the genus, the absence

of any definite floor to the hydrotheca, the cavity of which passes

direct into the stem or supporting pedicel.
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former variety is named rohusta. The calycles are long,

narrowed below, and sessile, and are produced from all

sides of the stem.

2. L. FRUTicosA, Sars.

Campanularia friiticosa (Sars), C. gracillima (Aid.,

McA.), Calicella fruticosa {T.H.).

Hab. : Northumberland, Durham, and South Devon

{Aid.), Oban {Hincks), Shetland (Nor.). Height 1—3 in.

This is a more slender species than the preceding,

and of more delicate habit, the calycles especially being

thin and fragile, and borne on distinct pedicels, which

are " loosely twisted." The colour is light yellow.

3. L. PARVOLA, Hinds.

Calicella parvula {AleA.), ? Campanularia parvula

(P. H. G.).

Hab. : North of Ireland {Rinds).

Described by Mr. Hincks in the Ann. of Nat. Hist,

for March, 1853. The calycles are " exceedingly

minute, of equal width throughout, until within a short

distance of the base, where they are rounded oS'."

They are borne on short ringed stalks.

4. L. POCiLLUM, HincJcs.

Hab. : Oban Bay {Hindis).

The calycle of this species, which is very minute,

resembles a " very elegant little goblet mounted on a

twisted stem; the lower half is the broadest portion,

above it the sides are incurved, but they expand again

towards the aperture.'^

5. L. PYGM.EA, Alder MS.

This form was discovered and described in manu-

script only by Mr. Alder, and is described and figured

by Mr. Hincks (B. H. Z., pi. xl. fig. 3). Its position

is rather doubtful.

H
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Genus II. Calycella, HincJcs {in part) . (koXv^,

a cup.)

Stem a creeping, tubular fibre, or erect, compound,

and brauclied, rooted by a filiform stolon. Calycles

tubular, with an operculum formed of convergent seg-

ments or a plaited membrane. Polypites cylindrical,

with a conical proboscis. Reproduction by fixed spo-

rosacs.—T. H.

1. C. SYRiNGA, Lijin. Plate V. fig. 1.

Sertularia syringa {Linn., Berk, Turton, Stew., Base),

S. volubilis {Pal.), S. repens {E. and S., Hogg), Clytia

syringa {Lamx.), Campanularia syringa {Lk., V. B.,

Aid., Flem., G. J., B. Q. C, De B., D. L., P. E. G.),

Capsularia syringa (Gray), Wrightia syringa {Ag.).

Hab. : Very common. Height |- in.

This species is described by Ellis (''Corallines," 25),

under the name of the " Creeping Bell Coralline." It

is very minute, and is parasitic on M. pilosa and other

zoophytes. It is of a dark hoim-colour, and has the

calycle prolonged into an operculum. The calycles are

borue on pedicels, which are twisted with from 4 to 9

rings. The margin of the calycle is seen to be slightly

sinuafced under the microscope.

2. C. FASTIGIATA, Aid.

Campanularia fastigiata {Aid.).

Hab. : Shetland, the Hebrides {A. M. N.), Cornwall

{Hincks). Height of calycle -^ in. The calycle is long

and tubular, borne on a ringed pedicel, and terminates

above in two opposite points, " between which a mem-
brane on each side slopes over the aperture, forming

an operculum, resembling the roof of a house."

Described by Mr. Alder in the Ann. of N. H. for

February, 1860.

I
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Genus III. Cdspidella, HincJis. {Cusjns, a point.)

Stem creeping, filiform. Calycles cylindrical or sub-

cylindrical, perfectly sessile, with a conical operculum

composed of many pieces. Polypites as in last genus.

—T. H.

1. C. HUMiLis, Hincks.

Campanularia humilis {T.E.,Ald.), Calycella humilis

{All, McA.).

Hab. : On the stems of zoophytes. Llandudno,

Whitby, Shetland {T. E.), Anglesea (A 8. P.), North-

umberland (Aid.). Very minute.

The sessile calycles are like ** little cylinders rising

directly from the creeping stem."

In the Mag. and Ann. of Nat. Hist., 4th ser., xiii.

129, Mr. Hincks points out that he has added to our

fauna the Lafoeina tenuis of Sars, which he describes

as being " distinguished from C. humilis by possessing

extraordinary appendages, allied in structure and

functions to the sarcothecge of the Plumulariidce, dis-

tributed in great numbers along the creeping stolon

and among the calycles. They consist of filiform off-

shoots from the ectoderm, somewhat enlarged at the

upper extremity, and invested by a thin, chitinous

covering." This species Mr. Hincks discovered whilst

dredging at Shetland.

2. C. GRANDis, Hincks.

Hab.: Connemara (Brady), Shetland (Aid.).

This species has the calycles about twice as large as

the preceding.

3. C. cosTATA, Hincks.

Hab. : Whitby {Hincks).

The calycle of this species is divided into segments

by two or three prominent ribs.

H 2
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Genus IV. Salacia, Lamouroux.

Stem erect, composed of aggregated tubes Lrancliing.

Calycles distributed on all sides of the stem and

branches, cylindrical, sessile, without operculum, ad-

nate for the greater part of their length.—T. H.

1. S. ABiETiNA, Sars.

Campanularia abietina (Sars), Grammaria robusta

(Stimpson) , G. ramosa (Aid., McA.), G. abietina (Sars).

Hab. : Northumberland, Berwick Bay (Aid.), Shet-

land (.4. M. H.). Height to 4 in.

This species somewhat resembles L. dumosa. The

polypites are sulphur-coloured, with about 20 tentacles,

and are able to withdraw not only into their calycles,

but even into the stem. The calycles are arranged in

four or five longitudinal rows round the stem.

Sars has fully described this species from specimens

obtained on the Norwegian coast.

Genus V. Filellum, HincJcs. (Filum, a thread.)

Stem creeping, filiform, reticulate, immersed in a

chitinous crust. Calycles tubular, decumbent, adherent,

without operculum, irregularly disposed on the stem,

to which they are attached at the base or by a short

stalk.—T. H.

1. F. SERPENS, Has.

Campanularia serpens (Has., P. H. O.), Oapsularia

serpens (Gray), Reticularia immersa (Wyville Thomson,

P. H. O.), R. serpens (T. H, McA.).

Hab. : Very common. Parasitic on zoophytes.

Described by Prof. Wyville Thomson in Ann. of Nat.

Hist., 2nd ser., xi. 443. " It is the common parasite of

some of the larger Sertularians, and especially of S.

abietina" The stem is very slender. The appearance
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of the calycles may be seen from the generic descrip-

tion. The polypite is of a greenish colour.

FAMILY V. TRICHYDRID^.

Calycles rudimentary , tubular. Polypites cylindrical,

very extensile, with a small conical i^rohoscis.—T. H.

Genus Teichydra, Wright, {dpi^, hair, and hydra.)

Stem creeping, branched. Calycles as described

above, given ofif at intervals from a creeping stem.

—

T. H.

1. T. PUDicA, T. S. W.

? Eudendrium pudicum (F. B.).

Hab. : Firth of Forth {T. S. W.). The polypite in

this species is about | in. in height, and is able to

extend its body and tentacles to a great extent. When
extended it looks like a hair, hence its generic name.

Described in the Edinburgh New Philos. Journal for

January, 1858, p. 6.

FAMILY VI. COPPINIID^.

Calycles united by an encrusting, cellular mass.—T. H.

Genus Coppinia, Hassall.

Zoophyte consisting of a number of long tubular

hydrothecae crowded closely together and united by an

adherent cellular mass, involving the lower portion,

and leaving the upper portion free.—T. H.

1. C. ARCTA, Dalzell.

Sertularia arcta (Dal.), Coppinia mirabilis {Has.).

Hab. : Common. Parasitic on other zoophytes.

The polypites ''are not united at the base by a creeping
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stem, but are bound together by a spongy mass, in

which the calycles are plunged^ as it were^ for a con-

siderable portion of their length. This mass adheres

to the surface, and often encrusts the stem of various

Sertularian zoophytes."

—

Hineks. The mass of the

zoophyte is of a greenish-yellow colour. The calycles

are like those of L, diimosa, but they are provided with

an operculum.

FAMILY VII. HALECIID^.

Calycles biserial, suhsessile, jointed to a lateral process

from the stem. Polypites partially retractile.—T. H.

Genus I. Halecium, OTcen.

Zoophyte plant-like, more or less branched, rooted

by a creeping stolon, Calycles tubular or deeply cam-

panulate. Polypites large and fusiform. Reproduction

by means of fixed sporosacs.—T. H.*

1. H. HALECiNUM, Linn. Plate V. fig. 2.

Sertularia halecina {Linn., Pal., Esper, E. and 8.,

Miiller, Fabr,, Turt., Bosc, Stew., Temp., Lamh., Flem.),

Thoa halecina [Lamx., Be B., O. J., B. Q. C).

Hab. : Very common. Height 4—10 in.

This is the " Herring-bone Coral " of Ellis. Its stiff,

coarse appearance is shown in the figure. The main

stems are compound and spring from a sponge-like,

fibrous root. The zoophyte gradually tapers to a point.

The calycles are alternate and tubular. The branches

* Prof. Allman (Q. J. M. S., xiii. 55) states that In this genus

proper hydrothecse or calycles are suppressed, and that the sporosacs

are modified segments of the stem. He applies the name hydro-

phore to the portions of the stem which support the polypites

(" Gulf-Stream Hydroids," ]5).
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" are placed at a regular angle of 45 degrees from the

stem, and so exactly proportionable is the distance of

these branches from one another, that though they are

placed alternately with respect to each other, yet the

whole has at first sight the appearance of a herring

hone. The tubes in the stems grow nearly parallel to

each other, and in some one may count in a transverse

section above one hundred."

—

Ellis. The calycles often

consist of a number of tubular pieces fitted into each

other, " marking the successive generations of poly-

pites."

2. H. MURiCATUM, E. and S.

Sertularia muricata [E. and S., JEsper, Jameson,

Tart., Stew., Bosc, Hogg, Be B.), Laomedea muricata

(Lamx.), Campanularia muricata {De B.), Thoa muri-

cata {R. Q. a, G. J.),

Hab. : Wick, Firth of Forth {G. W. P.), Loch Ryan

(D. L.), Northumberland {Aid.), Whitby {Hincks),

Giant's Causeway {Has.), Montrose Bay {A. 8. P.).

Height 2—3 in.

This species is of a very coarse, rugged appearance.

The stems and main branches are composed of agglu-

tinated tubes. The gonothecfe are " globular, full of

points from crested ribs, which sit on footstalks and

arise from root-like tubes."

—

E. and^ 8.

Dr. David Skene, of Aberdeen, first discovered this

species. It has been called the " Sea Hedgehog

Coralline."

3. H. Beanii, Johnston.

Thoa Beanii {G. J.).

Hab. : Common on shells and other zoophytes.

Height 2—6 in.

" This species is more slender and graceful than II.
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halecinum, and lias little of the regular herriug-bone

appearance. The vesicles are different in form, re-

sembling the flower of a calceolaria, or rather a wooden

slipper without any leather on the sole. Only six

days are required to bring the planula to maturity after

its discharge from the vesicle.''

—

Landshorough.

This species was discovered by Mr. Bean, of Scar-

borough, after whom it is named.

4. H. LABROSUM, Aid.

Hab. : Coast of Northumberland (^M.), Moray Firlh

{MacdonaU), Shetland, Wick ((7. W. P.). Height

3—4 in.

This zoophyte is of a purplish colour when fresh,

and is more lax in growth than H. halecinum. The

pinnee are ringed transversely above each joint. The

calycles are large and open, with everted margins, and

are annulated at the lower part.

This species was discovered by Mr. Alder, and

described by him in Ann. of Nat. Hist., 3rd ser., iii. 354.

5. H. TENELLUM, HincJcs.

H. labrosum. Young {Aid.).

Hab. : Parasitic. Salcombe Bay, Devon ; Filey

{Hindis) ; Northumberland {Aid.). Height from j—

^

in.

Described by Mr. Hincks in the Ann. of Nat. Hist.,

3rd ser., viii. 252.

This species is very slender. The calycles are

funnel-shaped, often 4 or 5 one within another. The

stems are ringed.

6. H. PLUMOSUM, Hinchs.

Hab. : Ireland. Height 5 or 6 in.

Described by Mr. Hincks (B. H. Z., 227) from a

specimen at Trinity College, Dublin.
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7. H. GENICULATDM, Noi'man.

8. H. SESSILE, Norman.

Hab. : The Mincli, in deep water {Norman). Height

U in.

Both these species were described by Mr, Norman

in a note on the " Hydrozoa of the Hebrides/' in the

Report of the British Association for 1866, 196.

Genus II. Ophiodes, Hincks. (o^iojSt;?, snake-

bearer.)

Stem branching, rooted by a creeping stolon. Caly-

cles vase-shaped. Folypites not retractile within the

calycle. Body deeply constricted below the base of

the tentacles, which are in a single verticil, muricate,

webbed, surrounding a conical proboscis. Tentaculoid

organs borne singly on the stem and on the creeping

stolon, highly extensile, protected at the base by a

small chitinous cup, and terminated at the upper ex-

tremity by an enlarged capitulum armed with thread

cells. Iiej)roduction by means of fixed sporosacs.

—

T. H.

1. 0. MiRABiLis, Hincks.

Hab. : Swanage Bay, Ilfracombe {Hincks). Height

i in.

Described in Ann. of Nat. Hist, for November, 1866,

421. The general appearance will be seen from the

generic description. The peculiarity of this species is

the tentaculoid organ described in the generic cha-

racter. It "consists of a very extensile, snake-like

appendage, with an enlarged head attached at the

lower extremity by an extension of the coenosarc.

They are capable of great elongation and contraction.
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and are often three or four times tlie length of the

polyp."

—

Hlncks.

FAMILY VIII. SERTULAMD^.
Calyclcs ijerfedly sessile, mere or less inserted in the

stem and branches. Polypites wholly retractile, with a

single ivreath offiliform tentacles round, a conical pro-

boscis. Gonozooids always fixed.—T. H.

Genus I. Sertularella, Gray. (Dimin. of Sertularia.)

Zoophyte plant-like. Stem more or less branching,

jointed, rooted by a creeping stolon. Calycles biserial,

alternate, with a toothed orifice and an operculum

composed of several pieces. Gonothecce scattered,

transversely ringed.—T. H.

1. S. POLYZONiAS, Linn. Plate V. fig. 3.

Sertularia flexuosa (Linn.), S. erecoides (Pal.), S. pin-

nata (Templeton), S. hibernica (G. J.), S. EUisii {M.

Edw., G. J., R. Q. C), S. polyzonias {E. and 8., Linn.,

Esp., IjamJc., Lamx., Flem., G. J., Dal., D. L., R. Q. 0.,

P.H. G., McA.), La Sertulaire Zonee [De B.), Cotulina

polyzonias {Ag.).

Hab. : Generally distributed, on shells, seaweeds,

&c. Stem slender, straw-coloured, irregularly branched.

Calycles alternate and distant, urceolate. Aperture

wide, with 4 teeth. GonothecfB ovate, wrinkled, with

4 teeth at the orifice. Polypite with about 20 tentacles.

This is the "Great Tooth Coralhne'-' of Ellis

{" Corallines," 5), who says, respecting it, "There are

two kinds of this coralline, the one upright, the other

more branched and climbing-. When this coralline

was put into sea water, I observed through the micro-

scope a polyp occupy the inside of the whole, and
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each denticle or cell filled with part of it, ending in

tufts of tentacula. A small piece of one of the sprigs

was put into a watch-glass of sea water, and, notwith-

standing the separation of its body, in five minutes'

time the claws or tentacula were moving about in

search of prey/'

2. S. Gayi, Lamx. Plate V. fig. 4.

Sertularia Gayi {Lamx., T. H., Aid., McA.), S. eri-

coides, var. {Pal.), Sertulaire de Gay {De B.), S. poly-

zonias, var. /S. {G.J.).

Hab. : Cornwall {T. H.), Plymouth {A. S. P.), Isle

of Wight {Solander), Norfolk and Suffolk {C. W.P.),

Durham and Northumberland {Aid.), Shetland {A,

M. N.), Dublin Bay. Height 4^10 in.

This species has been considered allied to the pre-

ceding, but it is in every way much coarser and stouter.

The aperture of the calycle is 4- toothed, that of the

gonotheca has 2 teeth.

3. S. TRICUSPIDATA, Aid.

Sertularia tricuspidata {Aid., McA.), S. ericoides

(Esper).

Hab.: North-east coast {Aid.), Seascale (A. S.P.).

Height 2 in.

Described by Mr. Alder, North, and Dur. Cat. in

Trans. Tynes, F. C, iii. 111. Stem slender, light-

brown, branched. Calycles cylindrical. Gronothecas

ribbed, with a " funnel-shaped " aperture. " The rim

of the aperture of the calycle rises into three strong

denticles, the largest in front, the other on the sides."

4. S. RUGOSA, Linyi. Plate VI. fig. 1.

Sertularia rugosa (Linn., Pal., Esp., E. and 8., Fahr.,

Flem., Lavik, G. J., D. L., P. H. G., McA.), Clytia

rugosa {Lamx., Temp.), Sertularia patagonica {D'Orb.),



lO'i NATURAL HISTORY OF

Ampbitroclia rugosa {-^g-), Campauulaire rugueux

{De B.).

Hab. : Common. Usually parasitic on Flustra folia-

cea. There is an erect variety which grows to a

height of nearly an inch^ but the smaller variety is very

common on Flustra. To the naked eye it appears

merely as a brown thread, knotted here and there,

hardly distinguishable in colour from its host, but on

examination with the microscope the knots are resolved

into curiously wrinkled cells, *^like little barrels,"

The gonothec^ are similar in shape to the calycles, but

larger, and they have 3 teeth in the opening on the

top of each. This species is the " Snail Trefoil Coral-

line " of Ellis (" Corallines," 26). He describes the

cells as " furrowed like the seed-vessels of the plant

called the Snail Trefoil."

5. S. TENELLA, Aid.

Sertularia rugosa, var. a. [G. J.), S. tenella {Aid.,

McA.).

Hab. : Northumberland {Aid.), South Devon, Filey

{Eincks), Peterhead, Wick {C. W.P.), Hebrides, Shet-

land {A. M. N.).

Described by Mr. Alder in the North. Cat. in Trans.

Tynes, F. C, iii. 113. The calycles are barrel-shaped,

with a 4-toothed aperture. "It is smaller and more

delicate than S. rugosa. The polypites appear to be

yellow or orange colour."

6. S. FusiFORMis, HincJcs.

Hab. : South Devon, Ilfracombe {Hindis), Torbay

(Parjitt), Hebrides {Norman). Height j— 1 in. Stem

slender, ringed at base and below each calycle. Caly-

cles flask-shaped, smooth, aperture 4-toothed, one to

each interuode.
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Described in the Ann. of Nat. Hist, (ord ser.), viii.

253. "' Its nearest ally is 8. tenella. It is one of the

company of pigmy forms, as exquisite as they are

minute, which reward a diligent search amongst the

chinks and crannies of the tidal pools.'^

Genus II. Diphasia, Agassiz.

Zoophyte plant-like. Stem more or less branching,

rooted by a creeping stolon. Calycles opposite, a pair

in each interuode, occasionally subalternate, with an

internal valve- like operculum. Gonojphores scattered,

more or less cleft or divided into segments.—T. H.

1. D. ROSACEA, Linn.

Sertularia rosacea {Linn., Esp., E. and 8., Lamk.,

Temp., G. J., R. Q. C, D. L., P. H. G., McA.), S.

nigellastrum {Pal.), Dynamena rosacea {Lamx., Flem.,

BeB.).

Hab. : Generally distributed. Height from 1—2 in.

Stem whitish, branches alternate. Calycles tubular,

with a free portion standing out from the stem. Fe-

male gonothecae pear-shaped, with "8 longitudinal

ridges terminating in spinous processes of various

lengths.^' This species is parasitic on fuci and zoo-

phytes, and is said to be more graceful on the latter

than on the former.

This is the " Lily or Pomegranate Flowering Coral-

line'' of Ellis ("Corallines," 8). He says of the

gonothecae that " when magnified they are shaped like

a lily or pomegranate flower just opening, and appear

more like a blossom than any belonging to the whole

tribe of corallines."

2. D. ATTENUATA, HincJcS.
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Sertularia rosacea {Ellis, G. J.), S. pinaster, var.

{G. J.), S. attenuata (T. E.).

Hab. : Ilfracombej Swanage, Filey, Whitby (Hincks),

Brighton (Ellis).

This species may be distinguished from the pre-

ceding " by its more erect and stiffer habit, and by its

decided horn colour, contrasting with the pearly white-

ness of D. rosacea."—HincJcs. In addition there is

often a tendril-like expansion of the stem.

3. D. PALLAX, Johnston.

Dynamena pinnata {Flem.), Sertularia pinnata((T. J".),

S. fallax {G. J., D. L., P. H. G., McA.).

Hab. : North of England and Scotland. Height to

2 in. Stem thick. Calycles tubular, with wide plain

margin. Gonothecae bearing 4 erect spines, surround-

ing a tubular orifice.

The peculiarity of this species consists in the number

of tendrils, which are " curled and thickened at the

extremities/' and which are extended from the ends of

many of the branches. These tendrils serve the pur-

pose of attaching it to other zoophytes, upon which it

is parasitic. The colour is white when living, becoming

dai'k on death.

4. D. PINASTER, E. and S.

Sertularia pinaster {E. and S., G. J., Aid., D. L.,

P. H. G., McA.), Dynamena pinaster {Lamx.), S. mar-

gareta {Eas., G. J., T. E., D. L., P. E. G., McA.),

Diphasia margareta (Ag.).

Hab. : Widely distributed. Height 2—6 in.

This is the " Sea-pine Coralline " of E. and S. It

is pearly white in colour when living, becoming light

horn-colour when dried. The calycles are tubular, with

plain apertures projecting from the stem. The gono-
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thecae are four-cornered above, with a distinct spine at

each of the corners.

5. D. TAMARiscA^ Linn. Plate VI. fig. 2.

Sertularia tamarisca {Linn., Pal., E. and S., Larn.r.,

Lamk, G. J., D. L , R. Q. C, P. H. G., McA.), Dyna-

meua tamarisca [Fleni., De B).

Hab. : Widely distributed.

This is the " Sea Tamarisk " of Ellis (" Corallines,"

4), who says, " Its ramifications are irregular, but

chiefly alternate ; its texture is of a thin, transparent,

horny nature; the denticles or cells are large, cylin-

drical, open and opposite, and each pair seems fixed in

the top of the next pair below it. The vesicles (gono-

thecae) appear to be shaped like a heart with a short

tube, not unlike the aorta, cut ofi"." The calycles have

tridentate apertures.

6. D. PiNNATA, Pallas. Plate VI. fig. 3.

Sertularia piunata {Pal., G. /., D. L., B. Q. C, P.H. G.,

McA.), S. fuscescens (Tart., Lamx., Stew.), S. nigra

(the female) {Pal, G. J., D. L., P. H. G., McA.),

Dynamena pinnata {Flem.), Dynamene brunatre

{De B.), Diphasia nigra (Ag), Nigellastrum nigrum

{Oken).

Hab. : Cornwall {Pal. and Couch), Devon {Mrs.

Griffiths) , Scai-borough {Bean) . Height 7—8 in. Stems

straight, serrated. Branches alternate, tapering to-

wards the point of origin. Calycles subalternate,

tubular, with wide margin. Gonothecae ovate, with an

aperture surrounded by short teeth.

" To see this in all its beauty it must be examined

in a living state, when, instead of being black (as it

becomes when dried) , it will be found to be of a beau-

tiful and delicate pink, and in some instances of a deep
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arterial blood-colour. It is the stoutest and most rigid

of all our native Sertularid^."

7. D. ALATA, Hincks.

Sertularia alata (McA.).

Hab. : Shetland, Hebrides (A. M. K), Falmouth

{Cocks), Cornwall {Peach). Height 3—5 in.

Described in the Annals and Magazine of Nat. Hist,

for February, 1855.

Colour blackish-brown with a highly polished appear-

ance. Stem pinnate. Branches alternate. Calycles

small, the free portion abruptly standing out from the

stem.

Genus III. Sertularia, imwoews (iw pari).

Zoophyte plant-like. Stems more or less branching,

jointed, rooted by a creeping stolon. Hydrothecce bi-

serial, opposite or alternate, without external opercu-

lum. Gonothecce scattered, with a simple orifice and

without an internal marsupium.—T. H.

1. S. PUMiLA, Linn. Plate YII. fig. 1.

S. piccina {D. Chiage), Dynamena pumila {Lamx.,

Mem., Ag.), D. naine {De B.).

Hab. : Common. Height generally about \ in.

This common zoophyte is found as a parasite on fiici,

which are sometimes almost covered by its dense

growth. The calycles are opposite, and the appear-

ance of the zoophyte is tliat of a number of Vs or

inverted triangles strung together. Between each pair

of calycles is a joint, which divides the stem into short

internodes. The occurrence of this joint, however,

varies considerably. It is often more or less, some-

times entirely, obliterated, and often occurs between

each two pairs of calycles. If an internode in a Sertu-
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larian bear two calycles, it is an internode of the first

order ; if it bear four, of the second order ; and so on.

lu 8. 'pumila and in the next species, 8. gracilis, the

internodes are of the first and second orders. 8. pumila

is often found branched, and in that case may grow to

an inch or more in height. This species is the " Sea-

oak Coralline " of Ellis (" Corallines/^ 9), so called

from being found by him on the sea-oak /zicits. It is

one of the phosphorescent species, this quality having

been noticed by nearly all zoophytologists.

2. S. GRACILIS, Has.

S. pumila, var. /3. (/. G.).

Hab. : Brighton {Eas.), Norfolk [G. W. P.), Swanage
Bay {T. H.), Durham, Shetland (Nor.), Blackpool,

Bangor {A. 8. P.). Height ^ in.

This has generally been considered a dwarf variety

of the preceding. G. Winther has recently argued in

favour of this view.* There appears to be little

difference between the species, the present one being,

however, smaller and with more slender and lengthened

internodes than 8. pumila.

3. S. OPERCULATA, Linth. Plate VII. fig. 3.

S. usneoides (Pal.), Dynamena operculata {Lamx.,

Flem.y Be B.), D. pulchella {B'Orh.), Amphesbetia

operculata {Ag.).

Hab.: Generally distribu.ted. Height several inches.

This species is exceedingly graceful and beautiful.

" Sea Hair ^' was the name which Ellis gave to it, and

well does it express its delicate habit and growth. The

gonothecae are profusely distributed over the zoophyte,

and reminded the early naturalists of the capsules of

mosses, and, says Dr. Johnston, induced '' the botanists

* See J. R. M.S., 1880,462.

I
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to draw an additioBal argument in bebalf of the vege-

tability of the corallines themselves ; and a Darwinian

might be perhaps forgiven, were he even now to feign

how the Nereids stole them from the mossy habitats of

Flora's winter and vernal sheds, to deck and gem the

arbuscular garniture of their coral caves." The caly-

cles are very small, and are sharply pointed at the end.

They have also a small acute projection on each side.

The internodes are of the first order, but vary in

length. There is a small calycle at the axils of the

branches. The capsules are closed by hinged opercula.

4. S. PiLicuLA, E. and S.

5. abietina, var. /3. (Pall.), Dynamena filicula (Flevi.).

Hab. : Widely distributed. Liverpool, Oban (T. H.),

Bangor, Seascale, Filey, plentiful {A. S. P.). Height

1—4 in.

This is the '' Fern Coralline " of Ellis and Solander.

In appearance and mode of growth it much resembles

8. abietina, but the latter is much larger and coarser.

The calycles are flask- shaped. They are not directly

opposite, but are subalternate. The internodes are of

the first order (i.e. two calycles to each). As in the

last species, there is an axillary calycle at each branch.

The stems are bent at alternate angles, from which the

pinnae arise.

The appearance of this species is very graceful. The

colour is a bright straw, and the growth is very diffuse.

The name of E. and S. is very appropriate.

The gonothecee are pear-shaped. They are rarely

produced. Ellis, however, with his accustomed accu-

racy and research, observed and figured them. Mr.

Mcintosh (St. Andrew's Fauna) states that he has

found this species in the stomach of the cod.
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5. S. ABiETiNA, Linn. Plate VIII. fig. 2.

Dynamena abietiua (Flem.), S. sapinette {De B.), S.

abietinula {Dal.).

Hab. : Generally distributed. Height to 12 in.

This species much resembles the preceding in habit.

It is, however, much coarser and larger in every way.

There are no internodes, and the calycles are more

distinctly alternate. They are described by Dr. John-

ston as " bellied at the base with a narrow, everted

neck and plain aperture, so as to resemble a Florence

flask. ^^ The mode of growth is peculiar. The ipain

stem as well as the pinnee bear calycles. The stem is

regularly bent at angles, from each of which spring

alternate branches or pinua3, which decrease in length

towards the apex. Here and there the pinuge are

much lengthened and become themselves pinnate, and

these secondary piunas are often again similarly

branched. These lengthened pinnee, conspicuous

amongst the smaller and simple ones, present a very

curious appearance.

This species is the " Sea Fir " of Ellis (''Corallines/^

4).

6. S. ARGENTEA, E. and S. Plate VII. fig. 2,

S. cupressiua (in part), {Linn., Fall., Esper.), S. fas-

tigiata {Fabr.), Dynamena argentea {Flem.).

Hab.: Generally distributed. Height 6—18 in.

The beauty of this species cannot well be exagge-

rated. Ellis named it the '' SquirreFs Tail Coralline,^^

and its gracefully curved and luxuriant growth could

hardly be suggested by a better name. The main stem

is of a dark brown colour regularly waved, giving off

at about equal intervals panicles of branchlets from

different sides of the stem. Two branchlets arise from

I 2
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each wave, and there are four or five to each spiral.

These branchlets are divided and subdivided, and bear

alternate calycles which are pointed and turn a little

inwards " like the horns of a bull" {Ellis). These are

also borne on the main stem. When the zoophyte

exceeds 12 inches in height, the lower part of the stem

becomes bai^e. The interuodes of the branchlets vary

considerably, containing sometimes 2, sometimes 4, and

sometimes 6 calycles. The gonothec^ have a circular

aperture, and are surmounted by one or two spines.

7. S, cuPRESSiNA, Linn.

S. cypres {De B.), S. argentea {Dal.), Dynamena
cupressina (Flem.).

Hab. : Widely distributed in deep water. Height

about 1 foot. Mr. Mcintosh has found at St. Andrew^s

a branched variety 18 in. high.

This species has been often asserted to be identical

with the preceding. Pallas and Linnaeus regarded

them as the same, and Dalyell, Fleming, and Johnston,

wei'e inclined to agree with them. Dr. Landsborough

considered that they " ran into each other.''^ On the

contrary, Ellis, Hassall, Thompson, and Bean, con-

sidered them distinct, and in this opinion they are

followed by Mr. Hincks.

S. cupressina, or the " Sea Cypress '' of Ellis, is much
stouter than S. argentea. The stem is thicker and the

branches longer and narrower. The branches are also

much lighter coloured. The calycles also are different,

having a bilabiate mouth (i.e. divided at the aperture,

so as to form two denticles) . There are usually three

pairs of calycles to each internode, although internodes

of the second, and even of the first or fourth order, are

found to occur.

I



BRITISH ZOOPHYTES. 117

8. S. AEGENTELLA, Penniiu/fon. Plate VIII. fig. 1.

Hab. : Menai Straits. Attached to roots of Lami-

naria [A. S. P.). Height about | in.

This species bears the same relationship to S.

argentea that 8. filicula does to 8. ahietwa. It is*

small and delicate in growth, not exceeding | in. in

height.

The branches are closely set, alternate, and furcate.

The calycles are somewhat pointed in shape. There

are four of them to an internode, and one in the axis

between the branches.

The reproductive organs were not on any of the

specimens obtained by me.

Genus IV. Selaginopsis, AUman.

Stem consisting of a single axile tube to which the

calycles are adnate, and on which they are disposed in

several longitudinal rows.

—

All.

This genus was established by Prof. Allmau * for a

Japanese species which he called Selaijinopds fnsca.

The Rev. A. M. Norman (A. N. H., March, 1878) con-

siders the genus as characterized above to include the

S.fusca of Allman and the Sertularia fusca of John-

ston. The former of these he therefore calls 8. Allmani,

retaining '^fusca" for Dr. Johnston's species.

S. FUSCA, Johnston.

Sertularia nigi'a [Jameson, R. Q. C, G. J.), Dyna-

mena nigra (Flem.), J), noire {De B.), Sertularia fusca

(G.J., D. L., T.H.), Diphasia fusca (Jg.), Nigellastrum

fuscura {Gray).

Hab. : On the north-east coast only. Rare. Height

3 in. The stem of this zoophyte is of a blackish-brown

* Linu. Soc. Joura.,xii. (1876), 272.
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varnished colour, and from the closely packed and

crowded character of the calycles appears to be quad-

rangular. The calycles, instead of being placed on the

face of the branch, as in Sertularia, are inserted in the

side. The gonothecee are pyriform and borne as in

the preceding genus.

Genus V. Hydeallmania, Hincks.

Zoophyte plant-like. Stem bearing plumous branches,

jointed, rooted by a filiform stolon. Hydrothecve uni-

lateral, arranged in distinct companies, each of which

occupies an internode. Gonothecce scattered, with a

simple, inoperculate aperture.—T. H.

1. H. falcata, Linn. Plate VIII. fig. 3.

Sertularia falcata {Linn., Pall., E. and 8., Bosc,

Berk., Turt., Stew.), Aglaophenia falcata {Lamx.).,

Plumulaire en faux [De B.), Plumularia falcata {Lamk.y

FUm., Grant, Temio., Dalyell, G. J., R. Q. G., P. E. G.,

D. L., McA.), Pennaria falcata {Olien).

Hab. : Common. Height 1 foot and upwards.

This widely distributed but graceful zoophyte, to

which Ellis gave the name of " Sickle Coralline,''

rises from a root-like stolon by a spirally twisted dark

brown stem, regularly jointed at intervals, from which

branches are given off above each joint, which branches

bear calycles and alternate pinnse. These pinnae bear

calycles on one side only, which are pressed together

so as to appear as if overlapping. The pinnae are

regularly divided into internodes, each of which bears

5 to 7 calycles. The branches when dried curl up into

the form of a sickle, whence the name given by Ellis.

In the frontispiece to Elhs's " Corallines '' is a curious
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picture of a group of zoophytes, and a tall specimen

of K. falcata makes a prominent object in the centre

of the group.

Genus VI. Thuiaria, Fleming. {Ovia, a cedar.)

Zoophyte plant-like. Stem branching, jointed, rooted

by a filiform stolon. Hydrothecce biserial, imbedded
in the substance of the stem and branches.—T. H.

1. T. THUJA, Linn. Plate IX. fig. 1.

Sertularia thuja [Linn., Pall., Esp., E. and 8., Fahr.,

Lnmx., Steiv., Hogg), Cellaria thuja (Lamh., Stark),

Nigellastrum thuja (Oken), Biseriaria thuia {De B.).

Hab. : North-east coast of Scotland and England.

Height to 14 in.

" The fishermen have given them the name of Bottle

Brushes."—FlUs.

This zoophyte has an erect, filiform, zigzag stem,

surmounted by a tuft of short branches arranged so as

to form whorls round the stem. (Four branches form a

whorl). As the stem grows the lower whorls decay

and fresh ones shoot out above, so as always to preserve

the "bottle-brush^^ appearance. The colour is dark

bom. The cells are alternate, closely pressed, and

arranged in two rows. They taper towards the orifice.

Mr. Mcintosh (St. Andrew's Fauna) has found

specimens of the species with a short secondary

stem.

2. T. ARTicuLATA, Pallas.

Sertularia articulata (Pall., Fsper.), S. lonchitLs (F.

and S.), Cellaria lonchitis {Lamh.), Nigellastrum arti-

culatum [Oken), Sertularia lichenastrum (Lamx., Berk.,

Stew.), Biseriaria articulata (De B.).

Hab. : Dublin Harbour {Ellis), Scarborough {Bean),
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Devon {T.H.), Nortliumberland (Aid), Wick {C. TV. P.),

Isle of Man (Forbes), North of Ireland [Thomjpson)

,

Blackpool, the Mersey [A. 8. P.). Height 4—6 in.

This is the " Sea Spleenwort or Polypody " of Ellis.

It has " two rows of straight, hollow branches a little

compressed, which are placed on the middle stem

opposite to each other in a parallel and alternately

pinnated form, like the leaves of Polypody/^

—

Ellis.

Upon these branches the cells are placed in a double

row, apparently sunk into the branch. The stem is of

a dark horn colour, and regularly jointed between each

pair of branches, which do not seem to be continua-

tions of the stem, but to be jointed to it.

FAMILY IX. PLUMULARID^.

Hydrothecce sessile and unilateral. Zoophyte fur-

nished with nematophores (minute calycles containing an

extensile offshoot from the coenosarc and frequently hear-

ing thread cells). Polypites with a single wreath of

filiform tentacles round a conical proboscis. Gonozooids

always fixed.—T. H.

This is the first hydroid family upon which a report

has been issued in connection with the " Challenger

Expedition." Prof. Allman, who is investigating the

hydroids of that collection, has (pai*t xx. Challenger

Reports), in his report on the Plumularidce, fully de-

scribed the characteristics of the family ; and I have,

therefore, in the following descriptions adopted the

divisions and genera favoured by him.

The family is divided as follows :

—
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Movable T,emato-|j,^^^^^^^^_
phores always

j ^^^^^
present. J

Movable nematoO o
1 bTATOPLEA.

phores never ^

present. J

Gonopbores >

witbspecial [ ELErTHEEOPLEA
protective f phylactocaepa.
apparatus. J

Gonopbores "j

destitute of | Eletttheboplea
protective ( gymnocakpa.
apparatus. J

Gonopbores 1

witlispecial ' Statoplea phy-
protective [ lacxocabpa.
apparatus. ^

Gonopbores "1

witbout i Statoplea gym-
protective \ nocaepa.
apparatus. J

To the EJentlieroijlea gymnocarpa belong the genera

Antennularia and PlumuIariCt. To the Statoplea xJnj-

lactocarpa, belong the genera Aglaophenia and Lypto-

carpus ; and to the Statoplea gymnocarpa belongs the

genus Halicornaria.

The nematophores (so named by Mr. Busk, Hunterian

Lectures, 1857) are a peculiarity of this family. Their

use has been investigated by Prof. Allman (A. N. H.,

ser, 3, xiii. 1864, Gymnoblastic Hydi-oids, and Chal-

lenger Reports, part xx. 1883), by Mr. Hincks (B. H.

Z., xviii.), by Dr. Von Lendenfeld (A. N. H., October,

1883), Dr. Metschnikoff, and others; and they seem

to be able to eject their contents in the form of " fine

granular processes, very extensile and mutable, which

have been seen to invest the zoophytes as with

gossamer-like threads, and then to be again with-

di'awn into the calycle.'" They usually contain thread

cells.

The nematophores are movable in the Eleutheroplea

,

but not in the Statoplea. In the latter group there

* There are no British species of this section.
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are three of the fixed nematophores to each calycle,

one above called the mesial one and two lateral ones.

In addition to the nematophores borne on the calycles

and ramuli, there are in many species others borne on

the stem (cauUne), and in the Statoplea 'phylactocarpa

borne on the protective cases (gonosomal).

Mr. Hincks, in his " British Hydroid Zoophytes/'

states that in the genus Aglaophenia the nematophores

are appendages of the calycles only. Their presence,

however, can be clearly made out on the stems in many
species of that genus.

Dr. Yon Lendenfeld {uhi sup.) divides the contents

of the nematophores {machopohjps) into three groups,

viz. 1. Guard animals with urticating capsules (as in

Plumularia) ; 2. Guard animals with adhesive cells (as

the lateral nematophores of Aglaophenia) ; and 3. Guard

animals with urticating capsules and adhesive cells (as

the mesial nematophores of Aglaophenia).

Dr. Von Lendenfeld considers the purpose of the

guard polyps to be to assist in seizing the zoeee and

other larvEe upon which the zoophytes feed, and thinks

that they have a numbing action, as when once touched

the " zoea vainly tries to escape.'^ He also considers

the machopolyps serviceable for defence against annelids

and other larger animals.

Dr. Metschnikoff's researches have been referred to

ou page 33.

SuB-DivisioN. ELEUTHEROPLEA G7MN00ARPA,

Genus I. Antennularia, Lamarck.

Zoophyte plant-like. Stems simple or branching,

joiuted, clothed with verticillate branchlets, and rooted
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by a mass of fibres. Calydes cup-shaped. Nemato-

phores movable, bitbalamic, distributed along the stem.

Gonothecce axillary^ unilateral.—T. H.

1. A. ANTENNINA, LillTl. Plate IX. fig. 2.

Sertulai'ia antenuina {Linn., Pall., Esp., Stew.), Nigel-

lastrum anteuninum (OJcen), Nemertesia anteunina

{Lamx.), Antennularia indivisa {LamJc), A. simplex

{De B.).

Hab. : Generally distributed. Height 8—12 in.

This zoophyte was called by Ellis the ''Lobster^s

Horn Coralline or Sea-beard/^ from its appearance

when stiupped of its branchlets, which are easily

detached. The colour is yellowish-brown, and the

stems rise in numbers from a common root-like base.

The stems are jointed at very short intervals, each

joint bearing a number of short processes, to which the

pinnules or branchlets are attached. These branchlets

(hair-like in appearance) curve inwards and upwards.

They are divided into internodes, which are alternately

long and short, the latter not bearing any calycles.

The nematophores are numerous, being found above

and below each calycle and on the intervening inter-

node.

There is a red variety of this species sometimes

found.

2. A. EAMOSA, Lamarck,

Sertularia abietina, var./5. (2/^7^?^.), Nemertesia ramosa

{Lamx.), Sertularia seticornis {Hogg), Antennularia

arborescens (Hass.), A. rameuse {De B.).

Hab. : Abundant. Height 8—10 in.

This species has been classed by many observers

with the preceding, but the differences are striking.

A. ramosa is much stouter than its ally, has the joints
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on tlie stem closer, and the branchlets more numerous,

straighter, and longer. Amongst the microscopic

characters the most noticeable is that the internodes

of the branchlets are equal in length, and all Ijear

calycles.

Genus II. 'Pujkxjla'ria, LamarcTc {in part).

Zoophyte consisting of plumous shoots, simple or

branched, jointed, attached by a creeping stolon.

Hydrothecce cup-shaped. Nematopliores movable, dis-

tributed along the stem and branches. Gonothecce

always unenclosed, differing in the two sexes.—T. H.

1. P. PiNNATA, Linn.

Sertularia pinnata (Linn., E. and S., Berk., Tiirt.,

Stew., Bosc), Aglaophenia pinnata {Lamx.).

Hab. : Generally distributed. Height 1—7 in.

This is the " Jointed Sea-bristle Coralline " of E.

and S. It is described by Dr. Johnston as " very deli-

cate, white or rarely horn colour, simple, plumous, and

pretty."

Dr. Landsborough describes the surprise of the Arran

boatmen, who were astonished at his caring for the

dredged zoophyte in its collapsed state, on his plunging

it into clear water and showing it to them in all its

beauty. " They did not think there had been anything

so bonny in the whole bay." The calycles, which

appear like a plain glass tumbler, are inserted in the

pinnfe, one to each internode. The nematophores,

which are cup-shaped, are attached to each internode,

one being placed just below the insertion of the

calycle.

2. P. SETACEA, Ellis. Plate IX. fig. 4.

Corallina setacea {Ellis), Sertularia pinnata, var. /3.
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(Linn.), S. setacea (Pall., E. and S., Stew., Hwjg),

Aglaophenia setacea (Lamouroux), Pennaria setacea

(Ol-en).

Hab. : Generally distributed. Height 1— 1 h in.

This is the " Little Sea-bristle Coralline '' of E. and

S. It somewhat resembles the preceding species in

general appearance, but is only half the size. It is

very delicate, and " its faint shadow cast by the strong

light of the summer day on the rock from which it

springs, is often the only indication of its presence to

the collector.^' There are two joints between each

calycle in this species. The nematophores are nume-

rous, there being four to each calycle, one pair side by

side above it, and another pair in a line below it.

3. P. CAiaARiNA, Johnston.

Aglaophenia Catharina [Gray), ? Sertularia secunda-

ria {Cavolini)

.

Hab. : Generally distributed in deep water. Height

3 or 4 in. Mr. Mcintosh (St. Andrew's Fauna) has

found this as high as 7 in.

This species grows in clusters, and is remarkable for

the fact that the pinnee are exactly opposite. The
nematophores are also highly developed, and those

attached to the sides of the calycles are mounted on

peduncles. The internodes on the pinnte bear alter-

nately calycles and sessile nematophores, the calycles

being separated by two joints.

Dr. Johnston named this species after his wife. He
says, " To this very distinct and elegant species I have

taken the liberty of assigning the Christian name of

the lady to whom this work (His. B. Z ) is indebted

for by far the greater part of its illustrations." And
" to whom,'' adds Dr. Landsborough,-" under God, he
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was indebted for mucli of the happiness of his life.

Terfelices et amplius, Sfc."

4. P. ECHiNDLATA, LamavcJc.

Sertularia setacea {Lister).

Hab. : Not uncommon. Height f—1 in.

This species much resembles outwardly P. setacea,

but differs much in its smaller size and in several

microscopic particulars. The calycles occur on every

internode, and have a nematophore above and below

each. The gonothecse are ornamented with spinous

processes of considerable length.

5. P. siMiLis, Sincks.

P. setacea {D. L.).

Hab.: South Devon, Isle of Man (//mcA-'s). Height

l|in.

This name is given by Mr. Hiucks to the species

figured as P. setacea by Dr. Landsborough (Pop. Hist.,

plate ix. figs. 26, 26a). It is rather larger than the

preceding species, which, however, it much resembles.

The calycles are free at the extremity, and are separated

by two joints, a bare internode occurring between the

calycles, each of which has a single nematophore below

it.

6. P. OBLiQUA, Saunders.

Laomedea obliqua {Saunders, G. J., D. L., P. H. G.),

Campanularia (Lister).

Hab.: Brighton and South-eastern District. Height

iin.

Described by Mr. Hincks (A.N. H., 3rd ser., viii. 258)

.

Tliis minute species bears only one calycle on each

pinna. The gonothecae are many times the size of the

calycles. There are two nematophores above, and one

below each calvcle.



BlilTISU ZOOPHYTES. 127

7. P. siLiQuosA, Uincks.

Hab. : Guernsey.

Described in A. N. H., February, 1877.

This species, so far as known, is a stemless form,

each zoophyte being in appearance like a branch of

one of the pinnated forms. The female calycles are

long and pod-like.

8. P. HALEcioiDES, AlJer. Plate IX. fig. 3.

Hab. : Cullercoats [Aid.), Shetland, Ilfracombe

{Uincks). Height 1 in.

" This is a singularly delicate and beautiful spe-

cies."

The pinnse are alternate, one to each internode of the

stem, into which they are set as into joints. The
pinnae are themselves jointed, and bear few calycles,

separated by two or three internodes. Each calycle

has a nematophore above and below it, and encloses a

polypite, shaped like an hour-glass, with a wreath of

about 20 tentacles, which can be waved in all direc-

tions. The length of the pinnee vary, gradually short>-

ening towards the apex. The pinn» never bear more

than 3 or 4 calycles, the number regularly decreasing

to the uppermost pinna, which bears one.

9. P. PRUTESCENS, E. mid S.

Sertularia Gorgonia {Pall.), S. frutescens {E. and 8.,

Turt., Bosc, Steio., Hogg), Aglaophenia frutescens

{Lamh.), Pennaria fruticans (Oken).

Hab. : In deep water, rare. St. Andrew's {McI.).

Height 5—6 in. (11 in., McI.)

This is the "Shrubby Coralline'' of E. and S. "The

stem is black and hard, full of small united tubes,

from which come forth rows of small branches disposed

alternately in a pinnated order, bending upwards.
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The denticles (calycles) are of a cylindrical, bell-shaped

form."

—

E. and S.

The pinnje themselves bear short branchlets, which

are usually bifid. There are two nematophores above

and one below each calycle. There are from one to

three calycles to each internode.

10. P. CORNUCOPIA, Hincks.

Hab. : Captone, Ilfracombe (iIiucZ:s). Height f in.

This was described by Mr. Hincks in the A. and M.

of Nat. Hist. (4), x. 389. The plumes rise at intervals

from a creeping stolon, and are regularly jointed,

giving off pinnae at each joint, which are either oppo-

site or alternate. The calycles are cup-shaped, and

separated by two joints. The sarcothecEe are placed

one on each side of the calycle above and one below it,

and one on eacK of the internodes of the pinnae.

The female gonophores are horn-shaped, with the

curve towards the calycles, from the base of which

they arise.

Sub-division: STATOPLEA PEYLACTOCARPJ.

Genus III. AGLAOFUEmA, Lamouroiix {in part).

Shoots plumose, simple or branched, rooted by a fili-

form stolon. Hydrothecce cup-shaped or tubulous,

usually with an intrathecal ridge. Neviatopkores fixed,

two lateral and one mesial in connection with each

calycle. Gonothecce collected in corbulge.

—

Alhnan.

The corhula i-eferred to is " a pinna modified so as to

form a protective envelope for the gonothecee." See

Plate X. fig. 2.

1. A. PLUMA, Lamarck. Plate IX. fig. 5.

Sertularia pluma {Linn., Pall., Esper., Lister, E.and
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'S'., Stew.), Plumularia cristata {LamTc., Temjx, G. /.,
R- Q. C, D. L., McA.), P. pluma {Flem., Be B., P. H. G )'

Pennaria pluma (OZ-en).

rrr^S":
\^^^«^^^^ (^- ^0, Filey {T. E.), Isle of Man

{J.
E.), Jersey {A. M. N.), South Devon {T. EX Menai

Straits (A. S. P.). Height to 3 in.

This is a very graceful little zoophyte. The shoots
are simple, divided into internodes with alternate pinnae
Ihe calycles are cup-shaped and closely packed on the
upper side of the pinn^; they have a toothed margin
Ihe lateral nematophores are small; the mesial one is
well developed, but does not project much beyond the
calycle.

This is the -Podded Coralline" of Ellis. This name
he seems to have given in consequence of his observa-
tions on the - corbul^,- which he likened to seed-pods
ihe calycles he likened to the flowers of the '•' lilv of
the valley." "^

2. A. TUBULiFEEA, EincJcs.

Plumularia cristata, var. (R. Q. 0., G. J.).
Hab.

:
Cornwall, Oban

(
Einchs), Hebrides'^ .M N

)

Height 2—3 in.
'

This is a larger but more delicate species than the
preceding, to which it bears, however, a great resem-
blance. The lateral nematophores are prominent and
projecting. The corbulje are " furnished with an ex-
panded, spur-like process, with serrated edges spring,mg from the base at one side."

3. A. PLUMOSA, Pennington, Plate X. fig. 1.
Hab.

:
Seascale {A. S. P.). Height about 2* in.

Stem simple or sparingly branched on one side.
Ramuli alternate, and much branched towards the
extremity of the stem, these secondary branchlets
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being again branclied, so as to give the shoot a plumose

appearance.

Calycles cup-shaped with serrated margins, three

teeth on each side, two much everted. Mesial sarco-

theca freer than in A. jjluma, and quite prominent.

Lateral sarcothecse prominent and tubular. Gono-

phores borne in corbulse with spur-like processes, as

in A. tubiiUfera.

The zoophyte springs from a creeping stolon. A
large number (from 15—20) of stems arise from a

single stolon.

Genus IV. Lytocarpus, Kirchenpauer.

Stem doubly or simply pinnate. Calycles with ser-

rated or undulated margin, and with the mesial nema-

tophore opening externally by one or two orifices.

Gonophores protected by detached, over-arching pro-

cesses, which never form corbulae.

—

Allman.

There is only one British species of this genus, the

distinguishing characteristic of which is the protective

case for the gonophores, which consist of " cylindrical

or spine-Hke appendages, which over-arch, but are

never united so as to form a closed chamber.^'

1. L. MYRIOPHYLLUM, Linn.

Sertularia myriophyllum (Linn., Pall., Esper., E. and

8., Berk., Stew., Bosc), Plumularia myriophyllum

(Temp., G. J., D. L., B. Q. C, P. H. a., McA., De B.),

Pennaria myriophyllum (Oken), Aglaophenia myrio-

phyllum [Lamx., Ag., T. H.).

Hab. : Rare. Lamlash Bay {D. L.), Torbay {T. H.),

Dartmouth (Busk), Aberdeen {Macgillivray) , Dublin

(Ellis), Isle of Man (Forbes). Height 6—12 in.

" This very rare coralline grows to the height of 1

4
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or 12 inches. The root or first beginning consists of
an irregular tuft of extremely small tubes, appearing
like a piece of sponge to the naked eye. Several of
these little tubes, rising together and united in close
contact, become a stalk, which appears in the micro-
scope curiously channelled and mdented."-^ElUs.

This is the '^ Pheasant-tail Coralline/^ and an inte-
resting incident is related respecting this species by
Dr. Landsborough (Popular History).

Dr. Johnston, in the first edition of his '^British
Zoophytes," remarked that the vesicles of this species
were a desideratum. Dr. Landsborough sent him a
specimen having the vesicles upon it, which, he informs
us, "was got by a fisherman, adhering to his long lines
ofi" Whiting Bay, Arran, who, being struck with its
beauty, hke a kind-hearted man, took it home as a
present to his wife

; and she, being a person of similar
taste, admired it as much as her husband had done
With all due care, therefore, she planted it in an old
teapot filled with earth, and, watering it with fresh
water every morning, she had the satisfaction of think-
mg that it grew a little larger under her judicious
management

!
What would have been her deiight had

she foreseen that her sea-born, earth-nourished frvourite
was to flourish for ages in Dr. Johnston's well-known
History !''

Very recently I was told by a Filey fisherman, who
observed me taking a specimen of A. ramosa out of
the dredge, that he '^had had one of that kind, which
stuck to his lines, growing in a plant pot out of doors,
and that it had stood the winter very well" !

The pinnae of this species appear to be given off on
one side. This arises from the fact that, although the

K 2
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pinnfe are alternate, they are given off " so nearly in

a single line as generally to fold together/'

SuB-DivisioN : STATOPLEA GYMNOCARPA.

Genus V, Halicornaria, Bush.

Like Aglaophenia, but without corhulce or other pro-

tective case for the gonophores.

This genus, originally proposed by Mr. Busk with a

somewhat different diagnosis, was established by Prof.

Allman (Hydroida of the Porcupine, Zool. Soc. Trans.,

1874) for those zoophytes, otherwise resembling Aglao-

phenia, which have no protective corbulae or cases.

1. H. PENNATULA, E. and 8.

Sertularia pennatula {E. and S., Bosc, Flem), Plumu-

laria pennatula {Lamh., Flem., G. J., B. Q. C, D. L.,

P. H. G., McA.), Aglaophenia pennatula {Lamx., Ag.,

'T.H.).

Hab. : Very rare. On the South Coast. Height

3—6 in.

This is the " Sea-pen or Feather Coralline " of E.

and S., in whose notes it is described as being "as

remarkable for the elegance of its form as for its like-

ness to the feather of a pen.^' In this species, which

is very rare, the pinnae are alternate and very close

together, so as often almost to overlap. The calycles

are crowded together on the upper side of the pinnae,

and each of them is denticulated at the sides and pro-

tected by a spinous process, which rises to some distance

over the orifice and then bends over it. These spines

vary in curvature. In one of my specimens the spines

on the pinn» on one side of the stem are all almost

I
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straight^ and on the pinna3 on the other side they

curve considerably over the calycles.

The gonothecaa are not developed into corbulae, but

are somewhat pyriform in shape.

Sub-Oeder III. GYMNOCHROA.
(Eleutheroblastea, Allman.)

FAMILY L HYDRIDE.

Genus Htdka, LinncBus.

Polypites locomotive, single, destitute of polypary,

cylindrical or subcylindrical, with a single series of

filiform tentacles round the mouth and a discoid adhe-

sive base, (j-onozooids always fixed, developed in the

body walls.—T. H.

The structure of the members of this genus has been

already fully described in the descriptive chapter.

The dijQferent species are all inhabitants of fresh water.

The ease with which specimens of Hydrge can be

secured makes them objects of constant interest and

experiment. The most popular experiments are those

conducted with a view to test their vitality. From the

times of Baker and Trembley to the present, observerB

have been at work trying to what extent this much-

suSering animal would bear mutilation.

Baker, in the tenth chapter of his work on " The

Polyp/' gives a course of experiments, amongst which

are the following, which show an advancing scale of

destructiveness and torture contrived with singular
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ingenuity. 1. Cutting off a polypes head. 2. Cutting

a polyp in two pieces. 3. Cutting a polyp in three

pieces. 4. Cutting the head of a polyp in four pieces.

5. Cutting a young polyp in two pieces whilst still

hanging to its parent. 6. Slitting a polyp open and

cutting off the end of its tail. 7. Cutting a polyp with

four young ones hanging on it. 8. Quartering a polyp.

9. Turning a polyp inside out. 10. An attempt to

make the divided parts of different polyps unite. 11.

A young polyp becoming its parent's head. This is a

course of torture sufficient to satisfy the most deter-

mined vivisectionist. Baker, not satisfied with sug-

gesting the course, has elaborately described and figured

the different stages of the experiments.

Mr. Dunkerley, of Manchester, has recently suc-

ceeded in most of these experiments, including the

ninth. He informs us ("Microscopical News," October,

1883) that the hydra will sometimes turn itself inside

out of its own accord, and that he himself has effected

this result. Whether the hydra reversed the process

afterwards, we are not told ; but this is highly probable,

as a continual reversement would imply an exchange

of functions of the ectoderm and endoderm cells.

The hydra was discovered by Leeuwenhoek in 1 703,

and an anonymous Englishman communicated a similar

discovery to the Royal Society about the same time.

It was not much noticed, however, till Trembley's

experiments, after which hydrse were imported by

scientific men as valuable curiosities. They were re-

discovered in England in 1743 by a Mr. Ducane, of

Essex. The important results consequent upon the

investigations undertaken at this time, have been

noticed in the introduction.
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1. H. viRiDis, Linnceus. Plate IX. G.g. 7.

Polypes verds (Trembley), Hydra viridissima (Pal.).

Hab. : Common.
This species is distinguished by its grass-green

colour (produced by chlorophyll)^ and by possessing

6—10 tentacles shorter than the body.

2. H. VULGARIS, Pallas.

H. Grisea (Linn.), H. Brunnea {Templeton)

.

Hab. : Common.
This species is of an orange-brown colour, with 7—12

tentacles, which are rather longer than the body.

3. H. puscA or OLiGAETis, Pallas.

H. verucosa (Temp.).

Hab. : Still waters, rather rare.

This species is of a brownish colour, and is noticeable

by having the lower part of the body attenuated, and

by possessing the power of extending the tentacles to

an enormous length. Ellis called it the " Long-armed

Fresh-water Polyp,^'

4. H. ATTENUATA, Pallas.

H. pallens (Turt.).

This species is probably a variety of H. vulgaris.
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ACTINOZOA (ANTHOZOA).

I. ZOANTHAKIA.

Description.

The Zoantharia or sea-anemones are animals very

different in appearance from those already noticed,

being all visible to the naked eye, and sometimes

attaining a considerable size. They are often exceed-

ingly beautiful in colour ; and an observer, seeing

them with fully extended disc and tentacles, has diffi-

culty in persuading himself that he is not looking at

some highly variegated specimens of the floral world.

But flower-like as they are, their structure and habits

are essentially animal. They diff'er from the hydrozoa

in the facts, that the mouth does not open directly

into the body cavity, and that the reproductive elements

are borne along the margins of septa which divide the

body cavity into compartments or chambers.

A sea-anemone (see Plate XI. figs. 1, 2) may be de-

scribed as an animal having a body of a more or less

columnar shape, terminated at the lower extremity

by the base or pedal disc and at the upper extremity

by the oral disc (di). The pedal disc is sometimes

scarcely defined, the columnar body gradually tapering

at the base ; but the oral disc is always distinct. The

oral disc bears the tentacles (t), which are extensions

of the body wall, and communicate directly with the

body cavity. In the centre of the oral disc is the

mouth (m) opening into the oesophagus (oes), which

is grooved, and hangs from the sides of the mouth
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like a bottomless sac. This cesophagus extends

only part way between tlie oral and pedal discs, and

communicates at the bottom called the " gastric ori-

fice," or " cardia," with the general body cavity. The

general body cavity is divided into compartments by

septa, which are lamellge or plates, springing from the

body wall and extending towards the oesophagus.

Some of these septa reach to the CBsophagus, to which

they are attached. These are called primary septa.

Between these are others reaching not quite to the

cesophagus ; these are called secondary septa. Between

these, again, are tertiary septa, and so on, each suc-

ceeding group of septa being smaller than the preced-

ing one ; so that the body of an anemone being divided

into six parts or systems by six primary septa, the

succession of septa in any one system would be shown

as follows

—

13 2 3 1

the primary septa reaching to the oesophagus, and the

rest, according to their grade, becoming shorter and

shorter.

This appearance is shown in Plate XI. fig. 3.

Deviations from this mode of arrangement, as in the

Cerianthidce, will be noticed where they occur.

The septa, whether primary or otherwise, bend to-

wards the column from a point near the lower termina-

tion of the oesophagus, leaving the body cavity almost

open from below that point.

The septa, or, as they are sometimes called, " mesen-

teries,^' are very important parts of structure, as they

bear the reproductive organs, the craspeda {cr) or me-

senteric filaments, and, where present, the acontia (ac).

Such being the general appearance of the sea-
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anemones, the different points of structure may be

more fully dealt with.

The structure of the body wall and septa reveals the

presence of a threefold layer of cells, forming respec-

tively the ectoderm (ec), mesoderm [mes), and endo-

derm (e«). (See Plate XI. fig. 4.) The mesoderm may
be taken as the groundwork of the structure, and

extends throughout the body wall, oesophagus, and

septa. The ectoderm extends along the outside of

the body wall and the inside of the oesophagus. The

endoderm covers the whole interior of the body wall

and tentacles, and lines the septa on both sides.

The ectoderm, according to the most recent observers,

Heider and Hertwig, contains three principal layers of

cells—epithelial, nervous [n), and muscular [m). The

epithelial cells are found to possess well-defined cha-

racteristics, and to be capable of subdivision into four

layers—ciliated, stinging, glandular, and sensory. The

ciliated cells bear a bunch of cilia or a simple flagellum,

the latter form, however, occurring oftener in the epi-

thelial cells of the endoderm. The form of the cilia is

liable to modification, those on the tentacles being

modified so as probably to serve tactile purposes. The

stinging or urticating cells, or nematocysts (c), contain

the stinging threads. The glandular {d) cells contain

glandular secretions. The sensory cells are fine and

filamentous, and give off nerve threads. All the

epithelial cells, except the glandular ones, give ofE

processes, either in the form of cilia or tactile bristles.

The stinging and sensory cells are most numerous in

the epithelium of the oral disc and tentacles, the ciliated

and glandular cells increasing on the column and base.

The nervous layer (?i) of the ectoderm is found at the
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base of the epithelial cells, and consists of nerve fibres

and ganglion cells, the latter giving off fibrillse from

the different angles. The muscular layer (m) consists

of flat, spindle-shaped, muscular fibrillas, generally-

attached to epithelial cells, which are accordingly

called epithelio- muscular. These muscular fibrillee are

strengthened by repeated pleatings. The muscular

layer often extends into the mesoderm. The pigment

granules, to which the colours of the anemones are

due, lie in masses below the epithelial layer.

The mesoderm {mes) consists of layers of fibrillse

often closely interwoven. The mesoderm is thickest

in the body wall and septa, and thinnest in the tentacles.

Tbere are also often found connective tissue cells

scattered amongst the fibrilte.

The endoderm consists of a muscular layer and a layer

of cylindrical epithelial cells, each armed with a single

flagellum. Nerve cells are found sparsely distributed.

The muscles of the column or body wall are almost

always highly developed just below the oral disc,

where they form a muscle or sphincter, which some-

times enables the disc to be drawn below the upper

portion of the column, and so covers the tentacles.

The power to retract the tentacles depends on the

presence of a weak or strong sphincter. Some ob-

servers assert the presence of a special sphincter to

close the cardia of the oesophagus ; but others, includ-

ing the brothers Hertwig, deny this. The muscles of

the septa take different directions, those on one side

being transverse, those on the other longitudinal.

The base or pedal disc is generally imperforate. In

some species, where the pedal disc is wanting, there

is an anal pore as in Cerianthus. Occasionally the
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pedal disc is furrowed, the furrows having a distinct

relation to the arrangement of the septa.

The tentacles are hollow and are prolongations of

the body cavity. Their number bears a distinct rela-

tion to the interseptal and intraseptal chambers (i.e.

the segments into which the body cavity is divided by

the principal and secondary septa). They are perfo-

rated at the tip, and can be opened and closed at the

will of the animal, being supplied near the orifice with

a sphincter muscle. Many species are able to extend

individual tentacles to a considerable distance.

The mouth is a simple longitudinal opening in the

centre of the oral disc, and forms the entrance to the

oesophagus. There are two lip-like folds, one on each

side of the mouth. The shape of the mouth enables

the body to be described with reference to it, two axes

being clearly defined, the sagittal axis running in the

direction of the mouth and the transverse axis at right

angles to it. The oesophagus (ces) or, as some observers

have called it, the stomach, is marked with fui-rows or

grooves running from top to bottom, those which pro-

ceed from the angles of the mouth being larger and

deeper, and generally passing near the gastric orifice

into lappets which hang down from the base of the

oesophagus. These larger grooves are always open

and richly ciliated, and are called " gonidial grooves."

Some observers have detected coloured masses in the

walls of the oesophagus, which they suspect to have a

biliary action.

The septa, as before described, divide the body

cavity into distinct segments. The usual arrangement

amongst the Zoantharia is hexameral (i.e. that there

are six primary septa). In most cases also there are
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six secondary and twelve tertiary septa. After the

tertiaiy septa have been formed, only two of each

succeeding group appear in each sextant, so that the

arrangement of a sextant containing septa up to the

fifth order would be as follows

—

14 3 5 2 5 3 4 1

The septa are often perforated by foramina or sto-

mata, which serve to promote the circulation of fluid

along the chambers of the body cavity.

The craspeda or mesenteric filaments {c7-) lie upon

the edges of the septa and are formed by the supporting

lamella splitting into two parts which enclose the

ovary, and then uniting in the form of a cylindrical

cord like "the hem of a flounced garment." The
craspeda consist of a middle portion containing large

numbers of urticating cells and two lateral laminge of

ciliated cells. The use of the craspeda is somewhat

uncertain, some observers regarding them as oviducts.

The acontia [ac) are extremely interesting portions of

structure. They are present in all the Sagartidce, and

have the appearance of long, thread-like filaments or

cords, capable of being ejected through the mouth or

body wall to a considerable distance and then re-

tracted. They lie coiled at the lower end of the septa.

Many species eject these acontia in large numbers on

the least provocation. If a small portion be cut off

and examined under a high power of the microscope,

an extraordinary structure is manifest. The whole

acontium is seen to be a ribbon with a band of connec-

tive tissue, nerves, and muscular fibres, and an immense

number of large thread cells. This ribbon possesses

great powers of movement, and portions may be seen.
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after being cut off, to coil and uncoil themselves whilst

under examination. The acontium is ciliated all over,

and is either kidney-shaped in transverse section

{Hertwig) or flat, but capable of bringing its edges

together so as to form a tube (Gosse).

The acontia are often emitted through the body wall

of the column, which, in many species, is provided with

special loopholes for the purpose. These loopholes

were first discovered by Mr. Gosse, who gave to them

the name of cinclides. (See Plate XI. fig. 6.) They

occur in the Sagartidee, and are described by Mr. Gosse

as presenting an appearance such as would be presented

by the lids of the human eye, supposing them to be

reversed. The cinclides appear to be covered by a

thin membranous film, either of mucus or epithelium.

An interesting description of the cinclides and the

acontia is contained in Mr. Gosse^s " Hours with the

Microscope.''^

The thread cells with which the acontia are crowded

are remarkable structures. Three forms have been

observed and described by Mr. Gosse.

1. Chambered cnidae, which are lengthened, egg-

shaped cells, containing a fusiform chamber opening

out at the broader end and continued at the other end

into a long cord or thread {the edlioreum), which fills

up the cell and is often many times longer than the

cnida. The ecthorea are generally armed with spiral

bands or screws [strehla], to which are attached barbs

or bristles {pterygia). (See Plate XI. fig. 5 h, c.)

2. Tangled cnidse, in which the figure of the cnida

is almost oval. The cavity contains a very long edho-

reum, which is coiled up often in a loose and irregular

manner.
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3. Spiral cnidge, in which the edJioreum is a long,

cylindrical thread, coiled into a close and regular spiral.

(See Plate XL fig. 5 a.)

The threads are tubular, and are believed to be ejected

from the cnidae by the expansion under irritation of

the fluid contained in the cnidee, which expels the

threads with very considerable force. How the threads

act so as to inflict fatal wounds upon the minute

organisms into which they enter is not properly known.

Mr, Gosse considers that the ecthorea are filled with

some poisonous fluid which pours out through openings

in the barbs, and enters the tissues of the animal

attacked, the everted form of the barbs preventing the

withdrawal of the ecthoreum when once inserted.

The British anemones belonging to the sub-order

Sclerodermata deposit a corallum or internal calcareous

skeleton. The parts of the corallum are the base and

wall, the latter sometimes ribbed, the plates formed

in the septa, the palules, which are arranged in a circle

or circles between the septal plates and the centre, and

the columella, which is a series of twisted plates at the

bottom of the cavity. The plates, like the septa, are

arranged in cycles. The hollow centre of the coral

above the plates is called the calyx.

There are three modes of reproduction amongst the

anemones— fission, gemmation, and sexual generation.

Fission occurs either by longitudinal splitting or by

the chipping off, as it were, of parts of the base, each

part becoming a complete animal.

Gemmation principally occurs in those genera which

possess a corallum or stony skeleton. It, however,

occurs in other genera very largely, the buds appearing

sometimes on the disc and at others on the base.
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In sexual reproduction tlie ovum, after being fer-

tilized, passes through the usual stages of segmenta-

tion. The young are discharged through the mouth

of the parent, and may be so discharged in any stage

either as ova, or, after fertilization, as morulce, or, in

case the entire development has been carried on in the

mesenteric chambers, as fully formed young, differing

from their parent only in size.

The anemones live occasionally to a great age, one

being named by Dr. Wilson {'' Science for All,^' vol. iv.

p. 156) as in the Royal Botanic Gardens, Edinburgh,

which was first obtained by Sir John Dalyell from the

Firth of Forth in the year 1828.

The development of the anemones was first fully

described by Dr. Cobbold in the " Annals of Natural

History" for February, 1853. The most recent work

in English dealing with the anatomy of the Malaco-

dermata, is the contribution by Prof. Hertwig to the

Challenger Eeports. This contains a summary in

English of the book published in Germany, in 1879,

by the brothers Professors O. and R. Hertwig, " Die

Actinien." The most recent English work dealing

with the Selerodermata is the contribution to the

Challenger Reports of Mr. Moseley, and a revision of

the classification of the same sub-order by Prof. Martin

Duncan, published in vol. xviii. of the Journal of the

Linnasan Society. The " Actinologia Britannica^' of the

Rev. P. H. Gosse, referred to on page 14, still remains

the only book in English dealing with the whole of the

British Zoantharia. Recently, however. Dr. Andres

has published in Italian a contribution dealing with

the Malacodermata, in which all the British species of

that sub-order are described. His treatise forms Part
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ix. of the series issued under the direction of the

Naples Zoological Station, upon the Fauna and Flora

of the Gulf of Naples,

CLASSIFICATION OF THE ZOANTHARIA.

As just stated above, the only work in English

dealing with the whole of the British Zoantharia is the

*' Actinologia Britannica " of the Rev. P. H. Gosse. I

have followed, so far as possible, the classifications

adopted by him, bringing them, however, into con-

formity with the more recent systems of Prof. Hertwig

and Dr. Andres. The classification adopted by the

latter is very much in accordance with that of Mr.

Gosse; and as it is based chiefly upon easily ob-

servable characters, I have preferred it to that of Prof.

Hertwig, noticing, however, any prominent differences

in the systems.

The Zoantharia are divided by Milne Edwards into

three sub-orders, viz. : the Malacodeemata {Adiniaria

of Hertwig and Andres, and Astrcaacea of Gosse)
;

ScLEROBASiCA, of which there is no British species; and

ScLERODERMATA [Garyopliyllacea of Gosse and Madre-

poraria of Moseley and Duncan).

The British species of the Malacodermata possess

no corallum, and, with the exception of the Zoanthince,

are never found in colonies.

The ScLERODERMATA dcposit a corallum.

The British Malacodermata are divided into five

families, namely, the^c^ inince, Edwardsince, Cerianth ince,

Stichodactylince, and Zoanthince.

L
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The Adinince include the sub-families Sagartidce,

PhellidcBj ActinidcB, Bunodidce, Uyanthidce, 8iphonacti-

nidce, and Halcampidce. The family Edwardsince con-

tains the sub-family Edwardsidce ; the Cerianthince, the

sub-family Gerianthidce j the Stichodactylince, the sub-

families Corynadidoe and Aurelianidce ; and the Zoan-

thincB, the sub-family Zoanthidce.

The British Sclerodeemata are divided into two

sections^ Aporosa and Perforata. The former includes

the families Turhinolidce, OcuUnidce, and Astrceidce.

The latter includes the family Eupsammidce.
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BRITISH ZOANTHAEIA.

Sub-Order: MALACODERMATA (Actiniatiia).

FAMILY I. ACTININ^ (hexactinm).

Malacodermata with never less than twelve septa, and
having the tentacles disposed in cycles^ corresponding

with the internal divisions.

Sub-family I. Saqartid^.

Species possessing acontia, and having a strong meso-

dermal circular muscle and numerous simple very con-

tractile tentacles. Body wall smooth. Septa more than

twelve in number. Principal septa only perfect, also

sterile, all the remaining septa being imperfect.

Genus I. Actinoloba, De Blainville. {Actinia, and

Xo^of, a lobe.)

Body pillar-like when extended. Body wall smooth,

pierced with loopholes. Disc deeply frilled at the

margin. Tentacles short, slender, not arranged in dis-

tinguishable circles, scattered at the commencement,

about half-breadth of the disc becoming gradually

smaller, more numerous, and densely crowded as they

approach the border. Mouth with a single gonidial

groove, surmounted by a single pair of tubercles.

—

GossE.

L 2
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1. A. DiANTHUS, Ellis. "The Plumose Anemone."

Plate XII. fig. 1.

Actinia diantlius (Ellis, E.and 8., G.J., Dal., P.H. G.,

D. L., B. Q. C, Aid., Tagwell), A. senilis (Linn., LamTc.),

A. Judaica [Linn., Lamk.), A. plumosa {Midi., Be Bl.,

Stew., Lamk., G. J.), A. pentapetala {Pennant), Sagartia

diantlius (P. H. G.), Actinia aurantiaca (Jordan).

Hab. : Very generally distributed on rocks, &c., in

deep water, and between tide-marks. Southport,

Puffin Island (A. 8. P.). Height to 6 in. when fully

extended.

Colours^ brown, red, yellow, white.

This is the only British species of this genus^ and its

specific characters maybe gatheredfrom the generic ones.

It is the most beautiful of all the anemones^ and when

fully expanded in a column 5 or 6 in. high and 2 or 3

broad, surmounted by a parapet which encircles the body

like a moulding, and terminating in a disc divided into

lobes, and perfectly fringed with tentacles, of a pure

white, or fawn, or cream, or orange, or pink colour, as

the variety may be, it forms an object of conspicuous

interest and beauty. No one who has once seen it so

expanded, can ever forget it ; and as it is always a pro-

minent object in public aquaria, no one need want an

opportunity of seeing it. Its colour varies as stated,

and is generally pure, but whatever shade the disc and

body take, the lips are nearly always orange-red. Mr.

Gosse classifies the varieties according to colours, (a)

Brunnea, applied to those of the various shades of

brown ;
(b) Buhida, those of any tint of red ; (c) fiava,

yellow, rare; (d) 8indonea, pure white. A. diantlius is

a very hardy species, and may be kept in confinement

for a long time. Mr. Mcintosh (St. Andrew^s Fauna)
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states that when very hungry it will eat seaweed. It

has been stated by many observers that when once

fixed it will not bear removal without injury ; but this

is undoubtedly incorrect. I have transferred speci-

mens from one stone to another, and from one tank to

another, without injury. The specific name Dianthus

was given to it by Ellis from its resemblance to the

carnation or pink. Couch calls it the "Sea Carnation."

This species forms a very good object for study, as, in

order to attain its full distension, it has to take in a

great quantity of water, and when distended the

internal structure may be easily made out.

Genus II. Heliactis, Thompson. ('HXio?, the sun,

and uktIv, a ray.)

Body changeable. Body wall smooth, furnished at

the upper portion with large warts or suckers. Disc

concave. Tentacles numerous, and arranged in several

rows. Mouth various, with two gonidial grooves.

Lips finely furrowed. Acontia emitted freely.

1. H. BELLis, E. and 8. " The Daisy Anemone.''

Plate XII. fig. 2.

Actinia bellis {E. and 8., Turt., O. J., D.L., B. Q. G.,

F. H. G.), A. pedunculata {Pennant), A. Templetonii

{Oocks, R. Q. 0.), Actinocercus pedunculata {De Bl.,

Flem., Tevip.), Cribrina bellis (Ehr.), Hydra bellis

{8tew.), Sagartia bellis (P. H. G.).

Hab. : South and West Coasts ; Menai Straits

{A. 8. P.) . Height 1—3 in., with breadth of disc

1^-2 in.

Colour, (a) Tyriensis : Column flesh-colour, passing

through pink, white, drab, or bufi", to dull violet. Disc

dark brown or black with radiating lines of vermillion.
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Tentacles yellowisli-brown. (b) Versicolor: Discyellow-

isb-grey. Tentacular border pale blue and dull black.

Column rose-pink and purple-grey, (c) Eburnia : Disc

ivory-wbite. (d) Modesta : Disc deep amber-brown,

(e) Sordida: Column dull yellow. Disc blackish-

brown, with grey and white spots.

In the Daisy Anemone "the disc is formed like a

star, which, according to the figure that is traced out

by the innermost row of the tentacles, consists of many
angles. The colour of this part is a beautiful mixture

of brown, yellow, ash-colour, and white ; which, toge-

ther, form variegated rays which, from the centre or

mouth of the animal, are spread over the whole surface

of the disc."

—

Gcertner.

This species is generally found between tide-marks.

It may be easily kept in confinement, and is very pro-

lific, as many as 150 to 300 young having been

observed to be discharged in a single day. It is very

mutable in shape, being able to constrict the column

at any part. The acontia are very readily discharged

on irritation. The tentacles number about 600.

2. H. MiNiATA, Gosse. " The Scarlet Fringed Ane-

mone."

Actinia miniata (P. J?. (?.), A. ornata (T. 8. W.),

Bunodes (?) miniata (P. H. G.), A. elegans (Dal.), Sa-

gartia miniata (P. H, G.).

Hab. : South and West Coasts ; Menai Straits

{A. 8. P.). Height to 2 in.

Colour, (a) Ornata : Column deep brown deepening

to purplish. Disc yellowish or grey. Tentacles yellow-

ish, outer row with a scarlet cone. Mouth orange-red.

(b) Venustoides : Disc rich orange. Tentacles whitish

with two black bars. , (c) Boseoides : orange-brown.
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with pale yellowish-grey disc and rose-coloured ten-

tacles, (d) Niveoides : Drab-olive, with opaque white

tentacles, (e) Coccinea : Deep crimson, with crimson

tentacles. (f) Brunnea : Umber, with long umber-

coloured tentacles.

The distinguishing features of this species are the

outer scarlet row of tentacles, and the two longitudinal

dark lines on the front of all the tentacles, with a white

space at the bottom of each, crossed by a broad black

bar. The column has a number of large suckers on

the distal half, and the disc is marked with radial

strige. This species can be well kept in captivity. It

readily emits acontia, which contain both chambered

and unchambered cnidse. The cnida3 are veiy easily

made out with jig-inch lens, as well as the contained

ecthorea, which are either short and furnished with

rows of barbs spirally arranged, or are very long and

terminate in a point.

3. H. VENUSTA, Gosse. Plate XII. fig. 3.

Actinia rosea (P. H. G.), A. pulcherrima (Jordan),

A. vinosa (Holdsworth) , Sagartia rosea (P. H. G.),

Actinia venusta, Sagartia venusta, Sagartia aurora

(P. H. G.), Actinia aurora (TugweU), Actinea nivea,

Sagartia nivea (P. H. G.).

Hab. : Guernsey, Torquay, Tenby [P. E.G.), Clo-

velly (Kingsley), Menai Straits {A. S. P.). Height to

I5 in., diam. to 1 in.

Dr. Andres unites under one specific name the three

species of Gosse, 8. venusta {" the Orange Disc Ane-

mone"), S. nivea ("the Snowy Anemone"), and 8.

rosea ("the Rosy Anemone "'). The first of these,

which he calls the type, (a) typus, is brown, with

brilliant orange disc and pure white tentacles. The
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secondly named species, 8. nivea, forms the variety (b)

immaculata of Andres. It is olive-drab in colour, with

snowy-white tentacles and opaque white disc. When
distended fully the disc appears grey towards the

tentacles, which themselves become pellucid. The

third species, S. rosea, exhibits the following varie-

ties : (c) Viiiosa : Deep brown, with pale orange disc

and rose-red tentacles, (d) Pulcherrima : Cream-

white, with crimson-lake tentacles. (e) Erythrops

:

Dark brown, with orange-red disc and rose-lilac ten-

tacles, (f) Demetana : Small, red-brown, with crimson

disc and tentacles. The tentacles in all these varieties

number about 200, arranged in four or five rows.

The first row has generally two dusky bars at the base.

The upper part of the column contains a number of

suckers.

I have kept many specimens of this species in cap-

tivity for lengthened periods. The variety immaculata

will emit the acontia very freely. The cnidse are

mostly chambered, and project densely-barbed ec-

thorea.

4. H. ORNATA, Holdsworth.

Actinia ornata {Holds.), Sagartia ornata (P. H. G.).

Hab. : Dartmouth. Height | in., diam. -|- in.

Colour, (a) Fusca : Dark orange-brown, with disc

pale orange to purplish-brown. Tentacles dark brown,

encircled by three white rings, (b) Ruhida : The

brown on the tentacles replaced by red.

There is a white bar across the base of the tentacles,

and a white heart-shaped spot in the outer region of

the radii.

Described by Mr. Holdsworth (Zool. Society Proc,

Dec. 11, 1855).
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Genus III. Sagaktia, Gosse.

Named after the Sagartians, a race described by

Herodotus.

Column smooth without suckers, perforated with

cinclides scattered all over, but especially on the upper

portion. Tentacles moderately numerous, short, smooth,

retractile, more or less conical, and set close to the

margin of the disc. Disc concave. Acontia present.

1. S. ICHTHYSTOMA, Gosse. "The Fish-mouth Ane-

mone."

Hab. : Weymouth. Height : button ^ in., expanded

diam. f in.

Colour. (a) Stibista : Brownish-scarlet, with pale

fawn disc and pellucid white marginal tentacles, with

two narrow black bars at base. Lip scarlet, (b) As-

timma : Disc olive-grey. Lips brick-red.

Tentacles minute in three rows close to the extremity

of the disc.

Described by Mr. Gosse from two specimens ob-

tained at Weymouth.

2. S. SPHYKODETA, GossB. '^The Sandalled Ane-

mone."

Actinia Candida (P. E. G), S. Candida (P. E. G.).

Hab. : Guernsey, Ilfracombe {P.H.G.), Hilbre Island

[JE. L. Willia^ns). Height and diam. ^ in.

Colour. (a) Candida : Opaque white with drab

lines, disc opaque white with pellucid white radii.

Tentacles ivory-white, surrounded at base by a narrow

ring of jpurple which passes in a wavy line to the

margin, (b) Xanthosis : Disc yellow to vermillion.

There are about 48 tentacles in four rows, diminish-

ing in size towards the margin of the disc. " The
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purple ribbon encircling the tentacle foot " is the

distinguishing feature of the species^ and suggests the

specific name.

3. S. TALLiBA, Holdsworth. " The Pallid Anemone."

Actinia pallida {Holds.).

Hab. : Dartmouth. Height f in., diam. ^ in.

Colour, (a) Cana ; Pellucid white. Tentacles almost

embraced by two curved lines of light blue, (b) Rufa

:

Column brownish-orange.

The tentacles are numerous, long and slender, and

arranged in four rows. The encircling blue lines dis-

tinguish this species.

4. S. PURA, Alder. " The Translucent Anemone."

Actinia pellucida (Aid.), S. pellucida (P. H. (?.).

Hab. : Rare. Northumberland Coast. Height 5 in.,

diam. of column ^ in., of disc ^ in.

Colour. Pellucid white without markings.

Tentacles, 30 in three rows.

Described by Alder in '' Cat. of Zoophytes of North.

and Durham,^' page 43.

5. S. CHRYSOSPLENiuM, CocTis. "The Gold-spangled

Anemone.''^

Actinia chrysosplenium {Cocl^s, 0. J., D. L.).

Hab. : St. Ives [GocJcs). Rare, Height 1 in.

Colour. Pea-green to dark holly-green, banded

with spots of golden-yellow, with a golden line round

the base. Disc yellowish-white. Tentacles whitish,

crossed by green bars.

This species is regarded by Dr. Andres as an ab-

normal form of uncertain position.

Genus IV. Cylista, Gosse. {kvXico, to wallow about.)

Column changeable, smooth below, with numerous
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distinct small suckers on the upper half. Disc narrow.

Tentacles numerous, long and tapering.

1. C cocciNEA, Miiller. " The Eyed Anemone.^'

Actinia coccinea [Miill., 0. J., D. L.), Sagartia cocci-

nea(P.i?:(?.).

Hab. : Coast of Ireland (Forbes), Caithness and

Cornwall {G. W. P.). Height ^ in., diam. ^ in.

Colour. Rufous with white lines. Disc light red

with radii of two white lines each. Tentacles pellucid,

ringed with white, with a broad dark brown bar between

the two lower rings, and two black spots below.

The number of tentacles is about 64. They are

short and conical.

2. C. UNDATA, Mailer. " The Cave-dwelling Ane-

mone.'^

A. troglodytes [G. J., D. L., Codes, Tngwell, Van

Beneden, Aid.), Scolanthus sphaeroides (Holdsworth)

,

Actinia undata {MiilL), Sagartia troglodytes [P.H. G.).

Hab. : Very generally distributed. Height 1—2^

in., diam. 1—2 in.

Colour. Very variable. Greenish-drab, grey, buff,

orange, white, and violet-blue.

Mr. Gosse describes twenty varieties of this species,

which is known to English naturalists by the name

Troglodytes. The tentacles are "barred transversely

and marJced at the foot with a black character resembling

the Roman letter ^." They number as many as 200,

and are arranged in four or five rows, of which those in

the outer row are the largest. The column contains a

large number of suckers at the distal end. This species

generally chooses a hole in a wall as its habitation.

"It occupies a hole fitted to the size of its body in

our shelving soft slaty rocks, where, when covered with
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water, it expands into a wide circle, its oval disc and

tentacula raising themselves scarcely above the level

of its habitation/' It appears, however, that both in

the sea and in captivity it often exists in a free state

without permanently attaching itself.

3. C. viDUATA, Midler. " The Snake-locked Ane-

mone." Plate XIII. fig. 2.

Actinia viduata {MiilL, G. J., LamJc., R. Q. C, D.L.),

A. anguicoma (Price, D. L., G. J., P. H G.), Isacmaea

viduata (Ehr.), Sagartia anguicoma {Kingdey), S. vidu-

ata [P. E.G.).

Hab. : Guernsey, Torquay, Ilfracombe, Tenby

(P. H. G.), Menai Straits {A. S. P.). Height 1—2 in.,

diam. of disc 1| in.

Colour. Light buff marked with longitudinal band3

of lighter colour. Disc whitish-grey, covered with a

mealy or speckled pattern. Tentacles grey, with a

line of dark brown down each side. A variety, mela-

nops, has "a broad, well-defined band of deep black

crosi ing the disc and tentacles.'^

There are about 200 long, slender, flexible tentacles

arranged in five rows. The name '^snake-locked" is

very appropriate, as the tentacles are waved carelessly

about in all directions, in "irregular snaky curves, the

anemone reminding one of a cylindrical monumental

figure, surmounted by an abundant collection of ser-

pents."

Genus Y. Adamsia, Forhes.

Named in honour of Mr. John Adams.

Base adhering forcibly, and secreting a membrane.

Column elevated or depressed. Body wall smooth,

pierced with loopholes forming permanent warts.
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Tentacles imperfectly retractile. Mouth protrusile,

thrown into loose folds not furrowed. Acontia emitted

freely.

1. A. PALLiATA, Adams. "The Cloak Anemone."

Medusa palliata (i^o/iacZsc^), Actinia insiCula.ta.{AcJams,

Coldstream, G. J., Pennant), A. carciniopados {Otto),

A. picta (Risso), A. maculata {Forhes).

Hab. : Wick (0. W. P.), Weymouth, Torbay, Fal-

mouth (P. E. G.), Arran (D. X.), Isle of Man {Forhes).

Colour. Brown to white, spotted with purple, and
disc pure white, bordered with pale scarlet. Tentacles

white. Acontia lilac.

This species is generally found on a shell inhabited

by a Hermit Crab, Pagurus Prideauxii. There would

seem to be " a treaty of union " between the Cloak

Anemone and the Pagui-us. In case the shell to which

the Adamsia attaches itself happens to be imperfect, it

has the power of secreting a chitinous membrane which

serves for its support, and this membrane often extends

beyond the outer whorl of the shell.

Dr. Landsborough, in alluding to the association

between the crab and the anemone, says :
'^ In all

likelihood they in various ways help each other. The
Hermit has strong claws, and while he is feasting on

the prey he has caught, many spare crumbs may fall

to the share of his gentle-looking companion. But
soft and gentle-looking though the anemone be, she

has a hundred hands, and woe to the wandering wight

who comes within the reach of one of them, for

all the other hands are instantly brought to its aid,

and the Hermit may soon find that he is more than

compensated for the crumbs that fall from his own
booty.-*^
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2. A. EoNDELETii, Be Ch. "The Parasitic Anemone/'

Plate XIII. fig. 1.

Actinia effoeta {Bapjp.), A. parasitica {R. Q. C, D. Z.,

G. J., Cocks, P. H. G., Ttigwell), Sagartia parasitica

{P.H. G.), Calliactis effoeta {Andres).

Hab. : On shells occupied by Hermit Crab. Guern-

sey, Weymouth^ Torquay (P. E.G.), Penzance {B. Q. C.)

.

Height to 4 in.

Colour. Dirty white or drab with longitudinal bands

of brownish shades. Disc yellowish-white. Tentacles

upwards of 500 in seven rows, flesh colour, marked

with a dark purple or brown line, broken into about

five dashes down each side. Skin coriaceous.

This anemone is generally parasitic on Pagurus

Bernhardus. The advantage of an alliance of this kind

has been pointed out by Herr Eisig, who has observed

that the anemone is a very valuable protector of the

Pagurus from the attacks of the Octopus, the latter

instantly retreating on being touched by the stinging

organs of the anemone.*

The acontia are as thick as sewing-cotton, and can

be sent out to the extent of 4—6 inches.

This species is known in English works as 8. para-

sitica.

Mr. Gosse states that on handling specimens, a

most offensive, " insufferably nauseous " odour is com-

municated to the fingers, which " even scrubbings with

a brush scarcely avail to remove." It is, however, a

favourite object in aquaria,

• J. R. M. S., vol. iii. (N. S.), 493, August, 1883.
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Genus YI. Geegoeia, Gosse.

Named after Mr. Gregor, of Banff.

Body wall smootli, without suckers, with conspicuous

loopholes arranged longitudinally. Tentacles short,

blunt, not perfectly retractile. Mouth with two gonidial

grooves, each with a pair of small tubercles. Acontia

emitted sparsely.

—

Gossb.

G. PENESTEATA, Oosse. " The Eyelet."

Hab. : Banff (TF. Gregor). Height ^ in., diam. ^ in.

Column green with purple lines. Tentacles red, 48

in three rows.

This genus and species are very doubtful. They are

established by Mr. Gosse from a single specimen,

which Dr. Andres considers, both from its small size

and delicate structure, was probably an immature

form.

Genus VII. Aiptasia, Gosse. (aet, always, Trerao), to

expand.)

Body trumpet-shaped. Body wall corrugated,

pierced with cinclides. Tentacles in several rows, long,

lax, perforate at top. Acontia abundant.

—

Gosse.

1. A. CoucHii, Forbes. "The Trumplet." Plate

XIII. fig. 3.

(?) Actinia biserialia {Forbes, Cocks, G. J., D. L.),

Anthea Couchii {Coclzs), Aiptasia amacha (P. H. G.),

Dysactis biserialis [Milne Edwards).

Hab. : Guernsey (Hilton), Falmouth (Hodges), Herm
(Whitchurch). Height 4 in., diam. |—| in.

Colour. Orange-buff with faint lines. Disc iron-

grey with pale greyish-blue radii. Tentacles sepia-

brown.
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This species is slender at the base, but enlarges to-

wards the disc^ which, being concave, gives the anemone

a trumpet shape. The tentacles are in four rows, the

innermost row being H in. long and the outermost \ in.

They are sometimes forked. The cinclides appear to

be very easily examined in this species. Mr. Gosse

states that he has been able to thrust a fine needle into

them without the animal being conscious of it.

Mr. Holdsworth relates an instance of a specimen of

this species which he missed on one occasion from his

aquarium, and having applied the stomach-pump, in

the shape of a stick, down the throats of some speci-

mens of helUs, he succeeded in dislodging it from one

of them amongst a shapeless mass of membrane and

acontia.''^ Strange to say, this poor victim recovered

from its Jonah-like adventure.

Sub-family II. PnELLioiE, Andres.

Sjsecies possessing acontia and cinclides. Tentacles

retractile, small, and few in number. Column partly

clothed with a tough epidermis, which is rough externally

and firmly adherent to the epithelium.

Dr. Andres establishes the Phellidce as a separate

sub-family of the Actinince, on the ground of the

possession by the species comprised in it of a cuticular

sheath.

The sub-family contains (so far as British species

are concerned) three genera

—

Phellia, Octophellia, and

Chitonactis. The species included by Dr. Andres in

the genera Phellia and Octophellia are all placed by

Mr. Gosse, and also by Prof. Hertwig, in the former of

these genera. The genus Chitonactis was established

by Fischer (who is followed by Dr. Andres) for the
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species Bunodes coronata of Gosse, wliicli lias a deci-

duous epidermis, and, therefore, properly belongs to

the present sub-family.

Genus I. Phellia, Gosse. ((peWo<;, the cork-tree.)

Body wall as above described. Tentacles small, in

rows of twelve.

1. P. MUROcmcTA, Gosse. " The Walled Corklet."

Hab. : Torquay {F. H. G.), Height ^ in., diam. of

column ^ in.

Colour. Epidermis dense. Column grey, speckled

with white, and without warts. Disc buff, with white

star. Tentacles dark brown, with three narrow white

rings.

The epidermis is roughened by the addition of par-

ticles of foreign matters.

This species is very small, and Mr. Gosse tells us

that it was discovered by his little son, who detected

the tiny atom on one of the fragments of rock his

father had brought home.

Though small it is very beautiful. The tentacles

number 24, placed in two rows 12 in each; those of

the first row being twice as large as the others.

2. P. piCTA, Gosse. "The Painted Corklet.''

Hab.: Banff (TF. Gregor). Height and diam. ^ in.

Colour. Epidermis transparent and colourless, and

without warts. Column white. Disc light yellow

crossed by radii of orange, and bounded by a brown

circle. Tentacles white, with three opaque bands.

A small and very pretty species, probably allied to

the preceding.

3. P. Bkodeicii, Gosse. " The Latticed Corklet.^^

M
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Hab. : Lundy Island (TF. Brodrick). Height 1 in.,

diam, 4—1 in.

Colour. Epidermis drab, dense. Column white. Disc

drab, with chocolate-coloured radii. Tentacles white,

" crossed by four transverse bars of dusky, the whole

(except the lowest one) connected by three longitudinal

lines of the same colour, which impart a latticed or

window-like pattern to the tentacle.^''

The tentacles number 96 in five rows.

Genus II. Octophellia, Andres.

Tentacles in rows of eight.

1. 0. GAUSAPATA, Gosse. ''The Warted Corklet/'

Phellia gausapata (P. H. G.).

Hab. : Wick Bay (0. W. P.). Height f in., diam.

\ in.

Colour. Epidermis pale yellow with darker warts,

"resembling, when contracted, a straw beehive '' (0.

W. P.). Column white. Tentacles drab, 16 arranged

in two rows.

This species was received by Mr. Gosse from Mr.

Peach by post on the same day that he discovered the

preceding species. He thinks it possible that the two

may be identical.

Genus III. Chitonactis, Pisc/ier. (^i^ircoy, a garment.)

Phellidce with a distinct parapet. Column covered

with warts arranged in series. Epidermis deciduous.

Te'>'>tacles in rows of twelve.

This genus was founded by Fischer (who is followed

by Dr. Andres) for Bunodes coronata, Gosse, which is

clearly a member of the Phellidce rather than of the

Bimodidce.

1. C. CORONATA, Gosse.
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Buuodes corouata (P. H. G.).

Hab. : South Coast of Devon. Height 2 in.

Column^ cylindrical in extension, covered on the

upper two-thirds of its height with small warts in

twelve longitudinal rows. The column is covered by a

drab epidermis, which, however, is deciduous and not

permanent, and the summit of the column is sur-

mounted by a distinct parapet. The tentacles number
90.

Colour, (a) Patricia : Orange or orange-scarlet.

Edge of pai'apet cream-white, marked below with

alternate patches of dark chocolate and white. Disc

red, with white radii. Tentacles pellucid, with white

bars, (b) Pleheia : Column dirty light brown. Disc

brown, with drab radii. Tentacles not barred.

Sub-family III. Actinid^.

Actinince with moderately long and perforated ten-

tacles, and without acontia.

This sub-family is made by Dr. Andres to include

not only A. equina (mesembryanthemum), which is the

only species of the family assigned to it by Air. Gosse,

but also A. sulcata (Anthea cereus), which Mr. Gosse and

Prof. Hertwig place amongst a family AntJieadce. This

latter family is not, however, retained by Dr. Andres.

Genus I. Actinia, Linn.

Body wall smooth, separated from the disc by a

well-developed margin. Tentacles as above. Marginal

spherules present. No acontia.—GossE.

A. EQUINA, Linn. "The Beadlet." Plate XIV. fig. 1.

A. rufa {Penn., Milll., Lamh., Rapp), A. corallina

[Risso), A. margaritifera {Temp., Cocks, G. J., D. L.),

M 2
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A. Forskalli {M. Edw.), A. cerasum {Bahjell), A. chio-

cocca {Cods, G. J., JD. L.), ? A. tabella [Dana), A.

fragacea [Tagwell), Entacmfea mesembryanthemum and

E. rufa (Ehr.), Actinia mesembryanthemum (E. and S.,

G. J., R. Q. 0., B. L., P.H. G., Tugwell, Cocks, Aid., &c.).

Hab. : Universally distributed on rocks. Diam. of

base 1—4 in. Height 1 in.

Colour, (a) Hepatica : Liver-brown, with crimson

disc and tentacles, and blue basal line and spherules,

(b) Rubra : Dark crimson with violet spherules, (c)

Chiococca : Eich scarlet with crimson disc and tentacles,

and pure white spherules, (d) JJmhrina : Yellowish-

brown all over, (e) Ochracea: Orange-buff, (f) Oli-

vacea: Dark olive, (g) Viridis : Green, (h) Ojjora :

Leek-green with broken lines of green or yellow.

(i) Tigrina : Eed streaked with yellow, (k) Fragacea

(the Strawherrij) : Dark red with light green spots.

All the varieties, except (b) and (c), have blue sphe-

rules, and all, except (b) (c) (k), have the basal line also

blue.

This species, commonly known as mesemhryanther

mum, is the most common of all the anemones, and

has been dissected and described over and over again.

A very plain account of its structure will be found in

an article by Mr. F. A. Bedwell in the Journal of the

Quecket Club, vol. v. (November, 1879), 213.

I shall not soon forget my introduction to this

species. I found a number of the variety olivacea

hanging in dense clusters, mouth downwards, on a

rock in the Menai Straits, distended by the water they

contained, " having much the appearance of ripe and

unripe greengages." There were several of the above

varieties in the neighbourhood.
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The noticeable features of the Beadlet are the mar-

ginal spherules and basal line, about which much has

been written. A summary of previous investigations,

together with descriptions of the morphology of these

parts, by Prof. P. Martin Duncan, is contained in the

Monthly Microscopical Journal, vol. xii. (1874), p. 65.

This article is illustrated by descriptive plates, showing

fully the structure of the spherules and base. The

spherules are held to be a primitive form of eye.

" The evolution of an eye which can distinguish out-

lines, shades, and colours probably took the path

which is thus faintly indicated in the Actinia, which

doubtless has an appreciation of the difference between

light and darkness.^'

As to the diffused nervous tissue found in the base,

probably ^' its function is to assist in the reflex move-

ments of the animal, and to produce expansion of the

disc on the stimulus of lio^ht." * Professors Hertwig

and Dr. Andres, on the conti-ary, consider the sphe-

rules as urticating batteries or nematophores.f

Genus II. Anemonia, Bisso.

Tentacles long, not retractile. No spherules, acontia,

warts, or cinclides.

1. A. SULCATA, Pennant. "The Opelet.'"

Actinia viridis {De Bl., Lamh.), A. cereus {U. and 8.,

Rapp, Oruhe), A. sulcata {Penn., Andres), Anemonia

edulis (Bisso), A. sulcata {M. Edw.), Anthea cereus (P.

H. G., Hass., G. J., B. B., &c.).

Hab. : Guernsey (Holds ivorth), Plymouth, Ilfracombe

{P.H. G.), Penzance (B. Q. G.), Isle of Man (West),

• * See also Proceeclings of the Eoyal Society, vol. xxii. No. 151.

f " Die Actinien," Professors Hertwig, Jena, 1879.
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Menai Straits {A. 8. P.), &c. Height—large, "with

tentacles 3—4 in. long, diam. of base to 6 in., of

column 2 in.

Colour, (a) Smaragdina : Column brown, with

narrow bands alternately paler and deeper. Disc

bi'own. Tentacles green with rosy tips, (b) 8ulphurea:

Tentacles pale yellow with lilac tips, (c) Alahastrina:

Column and disc olive. Tentacles white, (d) Rustica:

Brown. Tentacles grey, (e) Punicea : Tentacles ma-

hogany-red.

In shape this species has been likened to a dice-box.

The margin is crenate. The tentacles are about 180

in four rows. They are very long and snake-like.

The animal may be easily kept in captivity, and,

from the absence of strong muscular contraction, forms

a good subject for dissection. It is, however, credited

with the power of causing unpleasant sensations if

touched by the hand, especially if the Anthea be un-

healthy or suffering from long confinement.

The French occasionally eat this species, especially

in Provence. Mr. Gosse says that he has tried the

dish, and "would not dare to say that an Opelet is as

good as an Omelet ; but chaciin a son gout."

Sub-family IV. Bunodid^, Gosse.

ActinincB having the column studded with persistent

well-developed warts or tubercles, and without marginal

spherules or acontia.—Gosse.

Genus I. Bunodes, Gosse. {^ovvdi>ST]<;, studded with

prominences.)

Body wall studded with numerous permanent rounded

warts (papillae), set in vertical lines corresponding with
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the intraseptal spaces. Tentacles perfectly retractile.

—GossE.

This genus is provisionally placed by Professor

Hertwig amongst the Sagartidge.

1. B. GEMMACEUS, E. and 8. " The Gem Pimplet."

Actinia gemmacea {E. and S., O. /., Cocks, B. Q. C,

D.L., P.H.G.), A. verrucosa {Penn., Lamk., Rapp),

Cribrina verrucosa (Ehr.), Cereus gemmaceus {M. Ed-

wards), A. bimaculata (Grube).

Hab. : Guernsey {Holdswortli), Torquay, Ilfracombe

{P.H. G.), Douglas (West). Height 1—2 in.

Colour. Grey or flesh-coloured, with six equidistant

longitudinal bands of white primary warts. There are

secondary and tertiary rows of warts of a bluish or

reddish-grey colour, and a quarteruary row of indefi-

nite colour. Disc bluish-grey, with scarlet and blue

radial lines. Tentacles greyish with half a dozen well-

defined white spots.

The tentacles number 48, as do the rows of warts,

each row of warts corresponding with a tentacle.

These warts are perforated, so that water can be ejected

through them.

This species is easily kept in aquaria, and is very

prolific.

2. B. THALLiA, Gosse. " The Glaucous Pimplet."

Cereus thalia {M. Edio.).

Hab. : Ilfracombe (P. E. G.). Height 2 in.

Colour. Bluish-green, with about 36 longitudinal

rows of dark-coloured warts, about 25 in each row.

Disc blackish with yellow radii alternately long and

short. Tentacles 48 in four rows, grey with numerous

white spots.

Mr. Gosse describes two varieties

—

Xeroxyla, with a
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diugy brown column and disc, and Caustoxyla, witli a

reddish-brown column and dark olive disc—in addition

to the ordinary form, which he names Hyrgoxyla. The

warts of this species are used as suckers.

3. B. Ballti, Cocfcs. "The Red-speckled Pimp] et/-*

Actinia Ballii {Cochs), A. clavata {Thompson, P. H. G.,

Tugwell, Jordan), B. clavata (P. H. G.), Cereus clavata

{M. Edw.).

Hab. : Ventnor, Torquay (P. H. G.), Falmouth

{Cocks). Height \ in., diam. of expanse 2 in.

Colour. (a) Rosea : Base red. Column yellow,

speckled with red both in the warts and interspaces.

Disc grey with white specks. Tentacles pale yellow

tinged with rose sprinkled with white, (b) Dealbata :

Tentacles cream-white, (c) Funesta: Tentacles umber,

disc smoke-black, both speckled with yellowish-white,

(d) Livida : Tentacles and disc bluish-grey or green,

speckled.

The tentacles number 72 in five rows ; they are long

and slender.

The warts are arranged in 48 rows.

" It ranges in tolerable abundance from Hampshire

to the Lizard."

Genus II. Aulactinia, Verril.

Column irregularly distensible, not mucous, versatile

with vertical rows of warts. No suckers or cinclides.

Tenta.des scarcely retractile.

1. A. Alfordi, Gosse.

^geon Alfordi {P. E.G.).

Colour. Base brick-red. Column pea-green, flaked

with purple and spotted with red. Disc green, witii a
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central zone of greyish-purple. Tentacles vivid green,

with longitudinal lines of grey.

Base adherent to rocks with moderate tenacity,

broader than diameter of column. Column very dis-

tensible and versatile, not mucous, with tentaculate

margin. Body wall longitudinally fluted, each flute

having a single vertical row of minute warts. Tentacles

nnmerous in several rows, scarcely retractile.

Described as a new species by Mr. Gosse, Ann. of

Nat. Hist., 1865 (July), 41.

Genus III. Boloceea, Gosse. (/SaWw, to throw,

Kepaq, a horn.)

Body wall smooth, studded with small warts remotely

scattered. Tentacles short, thick, constricted at foot,

obtusely pointed, not retractile.

—

Gosse.

1. ^.ll-um)iM, Johnston. " The Deeplet."

Actinia Tuedise (G.J.), Anthea Tuedise {G. J., Cocks,

D. L., P. H. G., Aid.), Anemonia Tuedife {M. Edw.).

Hab.: Peterhead (C. W. P.), Cullercoats {Ald.\

Cumbrae (D. L.), from deep water. Height 3—4 in.

.

Diameter when expanded 7—8 in.

Colour. Deep flesh colour, with reddish tentacles.

This very large species is found in deep water, and

Mr. Alder states that separate tentacles, which appear

to be readily detached, are frequently brought in on the

fishing-lines. It is from this disposition to part with

the tentacles, that the generic name is given.

The body is studded with roundish warts, '' resem-

bling the heads of small pins in a pincushion" {GocJcs).

The tentacles are in three rows, and are very large,

each tentacle sometimes g in. in diameter.

2. B. (?) EQUES, Gosse. " The Ringed Deeplet."
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Hab. : Redcar, Banff. From 28 fathoms. Height

4 in.

Colour. Orange-scarlet, with small white ringed

warts. Disc drab. Tentacles pellucid, with two rings

round the middle, one broad and scarlet, the other

opaque-white.

The tentacles are 144 in six rows, short and thick.

Though not themselves retractile, they are yet capable

of being covered over by " the contraction of the

margin till its edges meet over the tentacles, but

never involving itself.''^

This appears to be a i"are deep-water species.

Genus IV. Tealia, Gosse.

In honour of Mr, T. P. Teale, of Leeds.

Body wall covered with numerous irregularly scat-

tered warts. Body broader than high. Tentacles

numerous, equal, retractile.— Gosse.

Professor Hertwig assigns this genus to a family

Tealidce.

1. T. digitata, MUller. " The Marigold Wartlet."

Actinia digitata [Miill., Aid.), Cereus digitata {M.

Edw.).

Hab. : Cullercoats (Aid.). Height Ih in.

Colour. Scarlet-orange, with paler warts and dull

red disc and tentacles.

The tentacles are numerous and stout, unhanded,

but darker in colour towards the tips.

The surface of the column is studded with transverse

rows of large warts.

. It is found on shells in deep water,

2. T. CRASSicoRNis, MUller. " The Dahlia Wartlet "

or " Crass/^ Plate XIV. fig. 2.
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Actinia felina and A. senilis {Linn.), A. crassicornis

(Miill, Fabr., Cocks, G.J., P. H. G., D. L., Aid.), A.

Holsatica {Miill.), A. ? fiscella (Miill.), A. ? bimaculata

{Gruhe), A. coriacea {Guvier, Haiip., Teale, Cochs, Tug--

loell, G. t/., D.L., Aid.), A. gemmacea {Dalyell, G.J.,

R. Q. C.), Rhodactinia Davesii (Agns., Verril), Cribrina

coriacea {Elir.), Isacmeea papillosa {Ehr.), Bunodes

crassicornis (P. H. G., C. Kingsley), Tealia Greenii

{Wright, P. H. G.), T. tuberculata {Gocl^s, P. H. G.).

Hab. : Generally distributed. Height 2 in., diam.3 in.

Colour. Sir John Dalyell says, "No species is

equally diversified in colour and aspect. Red is usually

predominant. The surface of many is variegated red

and white like a rose, or with orange, green, and

yellow intermixed {meloides) . One is almost totally

white (grey, vilis), another dull crimson- (jntrpurea),

another wholly primrose-yellow (aurea). It may be

truly affirmed that the diversities baffle enumeration

and description.''^ The italics are the names of the

varieties as given by Mr. Gosse.

The surface of the column is covered with warts, to

which stones and shells adhere. The tentacles are

conical, and number 80 arranged in five rows.

No one who has once seen this species can doubt or

mistake its identity. It is one which may be kept

with ease in an aquarium, and there forms an object

of great interest. It appears to be able to alter very

considerably the shape of the tentacles, and to distend

them with water until quite transparent. It also dis-

tends its whole body very greatly, its oesophagus being

often completely exposed by aversion, in consequence

of the quantity of water imbibed. It also has a very

common habit of extending single tentacles to a con-
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siderable lengtli. The tentacles are very adhesive^ as

may be proved by experience.

Dr. Landsborougb has the followiug significant quo-

tation relating to tlie treatment of tliis species by the

natives of Italy and the South of France :
" lis la

lavent fort et souvent^ puis la fricassent legerement en

la poele, et apres cela ils la man gent avec beaucoup de

plaisir."

Genus Y. Hormathia, Gosse. {opiJLa6o<i, a necklace.)

Body wall corrugated, surrounded by a single row

of warts. Tentacles moderately long and slender, per-

fectly retractile.

—

Gosse.

A somewhat doubtful genus described from a single

specimen of the species following.

1. H. Margarita, Gosse. " The Necklet."

Hab. : Moray Firth. (A single specimen.) Deep

water. Height 2 in.

Colour. White, with purplish tentacles.

There is a row of about 10 large round warts below

the disc. The tentacles are arranged in two or three

rows. The column is much corrugated.

Genus Stomphia, Gosse. (o-to/u-^o?, wide-mouthed.)

Body wall much corrugated, without warts or suckers.

Tentacles perfectly reti-actile.

—

Gosse.

This genus is placed by Mr. Gosse amongst the

Bunodidce, between which sub-family and the Sagar-

tidce he considered it an intermediate form. As Dr.

Andres, however, points out, it has neither the warts
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of the Bunodidce nor the acontia of the Sagartldce, and

its position is doubtful.

1. S. Chuechl^, Gosse. "TheGapelet."

Hab. : Scottish Coasts, from deep water ; E-edcar.

Height 2i in.

Colour, (a) LijchnucJia : Cream-white to yellow,

with scarlet dashes. Disc and tentacles white, the

latter marked with three scarlet rings and two stripes,

(b) Incensa: Red with yellow dashes, (c) Extiiida

:

White, (d) Pyriglotta : As (a), but very large, and

resembling T. crassiconiis.

Tentacles about 60 in four rows. The disc is often

conically protruded. This feature, coupled with the

horizontal carriage of the tentacles, and the very

changeable shape of the column, causes the anemone

to assume a curious appearance. The disc is generally

marked with distinct radii.

Sub-family V. Ilyanthid^.

Actinince having the aboral {proximal) end rounded.

Without pedal disc. Septa more than tivelve. Mouth

not furnished with a conchula.

Genus I. Ilyanthus, Forhes. (tXi)?, mud, and av6o<;,

a flower.)

Pear-shaped, tapering to a blunt point, not perfo-

rated. Surface quite smooth. Tentacles marginal,

numerous.

—

Gosse.

1. I. ScoTicus, Forhes. "The Scottish Pearlet."

Plate XIV. fig. 4.
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Iluantlios Scoticus {Forhes, Thomson, M. JEdw., G. J.,

D. L.).

Hab. : LocTiryan {Forhes), Balbriggan, Ireland {Mrs.

SancocJi). Lengtli 1^ in.

Colour. Pink, with white stripes and greenish

tentacles.

A free actinoid, with 44 long filiform tentacles.

2. I. MiTCHELLii, Gosse. " The Scarlet Pearlet.''

Iluanthos Mitchellii (P.H. G., M. Ediv.).

Hab. : Weymouth (P. H. G.) . Length 2 in.

Colour. Scarlet, with variegated (purplish- black,

white and red) disc. Tentacles (about 36 in two rows,

thick and conical) white, with bands of white and

purple.

Sub-family VI. Siphonactinid^.

Body pear-sha2:)ed or cylindrical. Tentacles not more

than 12. Mouth furnished with a single gonidial groove,

the edges of which are soldered so as to form a tube,

terminating in a thickened expanded rim [conchula), the

'inargin of loliich is divided.

Genus Siphonactinia, Banielsen and Karen.

Species having the proximal end perforate. Surface

smooth, but studded with minute suckers. Tentacles

twelve.

1. S. HASTATA, Gosse. " The Arrow Muzzlet."

Peachia hastata (P. H. G.)

.

Rah. : Torbay (P. H. G.), St. Andrew's {Mcintosh).

Length 4 in.

Colour. Pale red, with twelve white lines marking

the septa, distal part brownish. Disc pale red, each

radius marked with two Vs. Tentacles pellucid, each

with two rows of deep brown arrowhead-like marks.
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Tlie concliula has from 12—20 lobes, mostly bifid.

In this and the other species of this genus the ten-

tacles are marginal, 12 in number, short, thick, and

tapering.

2. S. UNDATA, Gosse. " The Wavod Muzzlof
Peachia undata (P. H. G.).

Hab. : Guernsey, Herm. Length Ij in.

Colour. Pale yellow, with red splashes. Disc

cream-white. Tentacles white, with seven waved brown

bands on the front of each. Conchula with 5 lobes.

Tentacles generally '^ borne like a 12-rayed star.^'

They are very contractile.

3. S. TRiPHTLLA, Gosse. "The Trefoil Muzzlet."

Peachia triphylla (P. H. G.).

Hab. : Channel Islands. Length 3 in.

Colour. Pale red-brown, with splashes of darker

colour. Disc buff, radii marked with a brown spot on

each. Tentacles pellucid, with a double row of brown

arrow-heads, and a brown circle round the disc at the

base of the tentacles.

" The conchula bears 3 ovate or leaf-like lobes."

SUB-TAMILY VII. HaLCAMPID^.

Adinince having only hvelve septa. Body vermicular,

with the posterior end rounded, and capable of being

distended into a vesicle. Mouth not furnished with a

conchula.

Genus Halcampa, Oosse. (a\<;, the sea, Kd/jcvrj, a

maggot.)

Tentacles twelve, retractile. Surface studded with

minute suckers. QSsophagal grooves indistinct or

wanting.

1. H. CHRYSANTHELLUM. Peach. " The Sand Pintlet."
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Actinia chrysanthellum {C.W.P., G.J., Cocks, D.L.),

Peachea (?) chrys. (P. H. G.).

Hab. : Fowey, Cornwall {Peach). Length If in.,

diam. | in.

Colour. Drab-wliite. Disc pale blue^ with 12 dark

brown triangular rays, each ray terminating in a

\1/ shaped figure. Tentacles brown, with 6 rings of

white.

The generic name, signifying " sea maggot,^' well

describes the vermicular form of this and the succeed-

ing species. It is fond of distending the proximal end

into a thin bladder-like shape. It lives in sand, buried

up to the disc. The tentacles are 12, set at the margin

of the disc.

Genus Aeachnactis, Sars. {apd'yvT], a spider.)

Column rounded at proximal extremity, but not

swollen, imperforate. Tentacles of two kinds, marginal

long, gular short, not retractile. Freely swimming in

the sea.

—

Gosse.

1. A. ALBIDA, Sars. "The Sprawlet.^^

Hab. : The Minch {Balfour and Forbes). Length | in.

Colour. Whitish tinged with tawny. Tentacles

white and brown.

Under this name Mr. Gosse desci'ibes a natatory

anemone, which had been found twice in the Hebrides,

and abundantly by Sars on the coast of Norway. He
describes it as "looking not unlike a long-legged

spider."

This species appears, however, to be an immature

form of Cerianthus, and as such is described by Dr.

Andres.
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FAMILY 11. EDWARDSIN^ (Edwaedsi^).

Septa 8, two pairs of directive septa, the remaining
four not paired. All the septa furnished with reproduc-
tive organs. Tentacles simple, usually more numerous
than the septa.—Heetwig.

Sub-family Edwardrid^, Eertiuig and Andres.

Characters as above.

Genus Edwardsia, Gosse.

Column long, cylindrical, divided into three regions,
the capitulum, or anterior region, the scap^is, covered
by a thick and opaque epidermis, and the physa, thin
pellucid, and inflatable. Tentacles few (less than
twenty), retractile.—Gosse.

1. E. Beautempsii, Quatrefages. ''The Painted
Puflflet."

Scolanthus callimorphus {P.H.G.),E. Callimorpha

Hab.: Weymonth {P. IT. G.),Brixh^m(C.Kvnqsley),
Length f—2| in. ^ ^^

Colour. Capitulum: Pillar-like, chocolate-brown
with lozenge-shaped and triangular white markings.'
Scapus

:
Orange-yellow. Disc white, with sienna sttr.

Tentacles transparent, with white markings.
This is a deep-water species. It and the next are

distmguished by the pillar-like capitulum, extending
below the disc to the scapus. They can puff out the
physa mto a bladder-like form. R Beautempsii buries
itself in the sand, and generally only extends the
capitulum.

Genus II. Edwaedsiblla, Andres.
Column as in preceding genus. Tentacles twenty

and upwards.

N
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1 . E. CAENEAj Gosse. " The Crimson Pufflet/*

Hab. : Torquay (P. E. G.), Tenby. Length 1 in.,

diam. -^ in.

Colour. Gapltulum : Translucent, with pink tinge,

showing the oesophagus "as a rich scarlet axis."

Scapus: Eose-tinted. Disc a cream-white star. Ten-

tacles pink, with bands of more opaque colour.

This species has 28 tentacles, arranged in three rows.

It lives in eroded rocks, '' in the old burrows of the

Mollusc Saxicava."

2. E. Allmani, Mcintosh.

3. E. GooDsiRi, Mcintosh.

These two species have been described as new by

Mr. Mcintosh (Proc. K. S. Edin., 1864). They were

found by him at St. Andrews.

FAMILY III. CERIANTHIN^ (Cekianthej:).

Actiniaria ivith numerous unpaired septa, and a single

ventral oesophagal groove. Septa alternatelyfertile and

sterile, longest on the dorsal side, and gradually dimi-

nishing towards the dorsal aspect.—Heetwig.

Sub-family CEKiANTHiDiE, Hertwig and Andres.

Tentacles in two rows, marginal principal, circumoral

accessory. Posterior of body rounded without sphincter.

Genus Cerianthus, Bella Chiage.

Column lengthened bulb-like at proximal extremity,

perforated with a distinct orifice, expanding trumpet-

like into the tentacles. Enveloped in a loose non-

adherent tube or sheath of mud, sand, cnidse, &c., of

tough membranous texture. Tentacles non-retractile.

—Gosse.
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1. C. Lloydii, Gosse. ''The Vestlet."

Edwardsia vestita, C membranaceus (P. H. G., Von
Heider), C. Borealis {Daniellson).

Hab, : Menai Straits (E. Edwards, A. S.P.), Herm
(Holdsworth), St. Andrews {Mcintosh). Length to

7 m.

Colour. Pale buff to chestnut-brown. Tentacles

chocolate-brown, with white and chestnut bands.

The marginal tentacles are arranged in two rows,

and are 64 in number. The oral tentacles are in four

irregular circles.

The peculiarity of this species is the investing tube,

which can easily be detached. It is largely composed

of " cnidge, the discharged ecthorea of which intertwine,

and form a sort of felt.'^

It is a difficult species to secure, as it readily retires

into and even slips through its sac and escapes. The

only way to secure it is to have two or three spades so

as to raise the ground on all sides at once.

The anatomical characteristics of this species have

been investigated by Professors Hertwig, and more

recently by Von Heider.* Herr Gr. von Kock has

discovered that the tentacles have a series of fissures

or openings for the discharge of water, a fissure being

placed between every two of the dark ring-like bands.

FAMILY IV. STICHODACTYLIN^, Andres.

Adiiiiaria furnished ivith tentacles disposed in radial

series.—Andres.

Sub-family I. Corynactid^, Andres.

Stichodactylince with equal capitate tentacles.

* For summary of these investigations see J. K. M. S., vol. iii.

(1880), 457.

N 2
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Genus I. Capnea, Forbes. [Kdirvq, a chimney.)

Body cylindrical. Body wall smooth, invested with

a woolly epidermis. Tentacles short, truncate, capitate,

retractile.

—

Gosse.

C. SANGUiNEA, Fovhes. " The Crock."

Kapnea sanguinea {Forbes).

Hab.: Isle of Man {Forbes), Falmouth {Cocks).

Height 1 in., diam, \ in.

Colour. Vermilion, with brown epidermis and

orange-scarlet tentacles.

The tentacles number 48, in three rows of 1 6 each.

It is an active creature, always more or less tubular

in shape, like a chimney- crock or steamboat funnel.

The tentacles are not unlike the " embrasures on the

top of a turret.'" The lower two-thirds of the body

are covered by a woolly epidermis.

Genus II. Corynactis, Allman. (Kopvvt], a club,

aKTL'i, a ray.)

Body subcylindrical, but very mutable, adhering by

an expanded base, and with no separable epidermis.

Te)itacles tubular, conical, capitate, retractile, in several

rows.

—

Allman.

1. C. viRiBis, Allman. "The Globehorn."

C. Allmanni {Thompson, Cocks, P.H. G., E.P. Wright).

Hab. : Torquay (P. H. G.), Fowey {C. W. P.), Lundy
{C. Kingsley), Crookhaven {Allman). Height ^ in.

Colour, (a) 8)n.aragdina: Emerald green. Tentacles

transparent, with pink knobs. (b) Bhodoprasina :

Kosy-lilac. Tentacles umber, with white knobs, (c)

Tephrina : Pearl-grey, with brown tentacles. (d)

Chrysochlorina : Pale yellow-green. Tentacles maroon,

with white knobs, (e) Prasococcina : Pearl-grey, with
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pale scarlet tentacles, (f) GoralUna : Scarlet, with

white tentacles, (g) Coina : All white.

Tentacles about 92, in five rows, each with a pillar-

like stem and a globular head. They increase in size

towards the disc.

Mr. Gosse describes this as a ''most exquisitely lovely

little gem." It is easily kept in aquaria, being very

tenacious of life.

Sub-family II. Aurelianid.e, Andres.

Stichodactylince with tentacles, not only capitate hut

more or less hilohate, and differing inform in the dif-

ferent rows.—Andres.

Genus I. Aureliana, Gosse.

Named after the Roman Emperor Aurelianus.

Body subcylindrical. Body wall smooth and firm,

with a deciduous epidermis. Tentacles short, knobbed,

aad retractile, more or less bilobate and varying in

form.

—

Gosse.

1, A. AUGUSTA, Gosse. "The Crimson Imperial."

A. regalis (Andres).

Hab. : North Devon. Height 1—If in., diam. of

base 2J in.

Colour. Crimson, with rosy-white tentacles.

This anemone rises from a wide disc, gradually nar-

rowing to a diameter of 1 inch. The tentacles ai'e

arranged in four rows (36 in each), and are very short

and knobbed.

2. A. HETEROCEEA, W. Thompson. "The Yellow

Imperial.^'

Corynactis heterocera {Thompson, Gosse, Wright),

Hab. : Weymouth. Height and diam. 1 in.
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Colour. Yellow, with rosy-white tentacles and white

disc.

The tentacles number 120 in four rows. The tips

are knobbed, and are sometimes two-lobed. The

tentacles are short and thick, and generally borne

horizontally. " They resemble a coronet of pearls.^'

FAMILY V. ZOANTHIN^ (Zoanthe^).

Actiniaria with numeroiis septa of different Mndi^,

small imferfect microsepta and large perfect macrosepta,

ivith reproductive organs and mesenteric filaments. Ani-

mals forming colonies.—Heetwig and Andres.

Sub-family I. Zoanthidje, Gosse.

Animals forming colonies, the individuals of which

are connected hij endodermal canals, which run out from
the gastric space at the lovjer end of each polyp.—
Heetwig,

Genus I. Polythoa, Klunz.

Colonies connected by a slightly developed ccenen-

chyma, consisting either of a plexus of stolons or a thin

plate, the polyps projecting to a considerable height

above the coenenchyma, which is invested with sand.

1. P. Arenacea, De Chiage. " The Sandy Creeplet."

Dysidea papillosa {G. J.), Sidisia Bai-leei {Gray),

Zoanthus Couchii {G. J., D. L., P. H. G., 8)'c.).

Hab. : Northumberland [Aid.), Torquay {Holdsworth),

Cornwall (Couch). Height |—| in.

Colour, (a) Linearis: Pale brown, with transparent

white-tipped tentacles,having the root-band as a narrow

ri])bon. (b) Biffusus: Having the root-band spread

over a shell as a continuous carpet, (c) Liber : Un-
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attached, the root-band being a cylinder of the same

diameter as the column of the polyp.

This is a small species, the several polyps being

connected by an incrusting fleshy root-band. When
contracted the polyps resemble split peas.

The tentacles number 28, in two equal rows. The

epidermis is invested with fine sand, of colours varying

with the locality.

The ccBuenchyma is very sensitive, and any irritation

is communicated to the colony.

Mr. Gray (Proc. Zool. Soc, 1867, 233—240) proposes

the genus Carolia for var. (a), and the genus Epizoan-

thus for var. (b). Dr. Andres considers all the forms

described as forming variety Gouclui of this species.

2. P. SULCATA, Gosse.

Zoanthus sulcatus (P. H. G.).

Hab. : Torbay. Height 5 in.

Colour. Olive, owing to presence of pigment

granules.

This exceedingly minute species was found by Mr,

Gosse to the number of 60 in a space of Ig in. square.

The epidermis contains a few sand grains, but not so

as to be conspicuous, as in the preceding species.

Genus II. Zoanthds, Cuvier.

As last genus, but without sand incrustations.

1. Z. Alderi, Gosse.

Hab. : CuUercoats (Aid.). Height ^ in.

Colour. Milk-white.

In this species the polyps are set in single file, and

are free from all sand incrustations.

Pull details are wanting as to nature of tentacles, &c.
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Sub-Oeder : SCLERODERMATA.
(Madrepokaria.)

Animals depositing a corallum.

Section 1 . Aporosa. Corallum solid and imperforate.

FAMILY I. TURBINOLID^.
Corallum solid, simple, or in colonies, with the lamellar

interspaces reaching to the bottom of the cavity, and per-

fectly free.

Genus I. Cartophyllia, Lamarclx, in part.

Corallum simple, obconic, with a permanently ad-

herent expanded base, or a more or less pointed non-

adherent base. Plates usually forming 6 systems, with

a single circle of palules. Columella composed of fas-

cicular, twisted, vertical plates. Ribs developed towards

the summit.

—

Gosse.

1. C. Smitru, Harvey. " The Devonshire Cup Coral.''^

Plate XIV., fig. 6.

C. cyathus [Flem.), C. sessilis {Bellamy), ? Turbinolia

borealis {Dana, Flem., D. L.), Cyathina Smithii {Dana,

M. Edwards, P.H. C), Madrepora cyathus {E. and 8.).

Hab. : Devon and Cornwall, Oban, Shetland, Guern-

sey, Irish coasts. Height |—1 in.

Colour of anemone, (a) Castanea : Bay or fawn,

lined with chestnut. Disc white. Tentacles colourless,

with rosy-white heads, (b) Esmeralda : as (a) but the

chestnut replaced by green, (c) Clara : White.

In this species the corallum is fixed by a broad base;

the plates are arranged in 6 systems and 5 cycles,

each system being arranged as follows :

1545354525453545 1.
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Some of the systems have not the plates of the fifth

cycle.

The corallum has a series of ribs outside, prominent

on the upper half. The animal itself is like an ordinary

anemone, and is able to expand itself considerably

above and around the corallum. The columella is very

distinct, as are also the palules, which form an inner

series between the plates proper and the columella.

The tentacles number about 50, in three rows. The

head of each is opaque white, covered with palpocils,

and the stem is covered with warts, generally of a

chestnut colour.

C. Smithii is found firmly attached to rocks in deep

water. Mr. Couch {" Cornish Fauna," iii. 72) states

that there is scarcely a stone drawn from deep water

but has several specimens attached to it.

Genus II. Paracyathus, M. Edwards and Haime.

Corallum turbinate or cylindrical, with a permanently

adherent expanded base. Palnles in 2 or more circles.

Plates nearly equal in 4 or 5 cycles and 6 systems.

Ribs distinct, straight.—GossE.

Mr. Gosse refers the three following species to this

genus with some hesitation. They were all described

by him for the first time in his " Actinologia Britan-

nica.'^

1. P. TAXiLiANUS, Gosse. "The Moray Cup Coral."

Hab. : Moray Firth. Height -21—-14 in.

Animal unknown.

Described by Mr. Gosse from a single specimen.

"The plates are in 5 imperfect cycles ; calyx elliptical

;

ribs notched above, granulous below.
'^

2. P. Thijlensis, Gosse. " The Shetland Cup Coral.'*
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Hab. : Shetland Islands^ Moray Firth. Height '1 ia

Animal unknown.
*^ Plates in 4 imperfect cycles ; calyx circular.

Height equal to half the diameter."

3. P. Pteropus, Gosse. " The Winged Cup Coral."

Hab. : Moray Firth. Height '05 in.

Animal unknown.
" Plates in 4 imperfect cycles ; calyx circular ; ribs

very prominent, dilating into wings below."

Genus III. Sphenotrochus, M. Edw. and Haime.

Corallum simple, free, wedge-shaped. Columella a

single lamina, lobed or knobbed at the free surfaces

on the floor of the calyx. No palules. Plates in 3

cycles, 6 systems. liibs projecting.

1

.

S. Macandrewanus, M. Edwards. " The Smooth-

ribbed Wedge Coral."

S. Andrewianus (M. Ed. and H.), Turbinolia mille-

tiana {Thompson, E. P. Wright, G. /., P. H. G., D. L.)

Hab.: Off Scilly {McAndrew), Arra.nls\sind (Barlee).

Heiglit I in.

Animal undescribed.

" This is a beautiful little coral, shaped like a boy's

top, with 24 longitudinal ribs."

—

Landshorough.

2. S. Wrightii, Gosse. "The Knotted Wedge
Coral."

Hab. : Antrim coast.

Animal unknown.

Inserted by Mr. Gosse amongst the British fauna on

the authority of four specimens dredged amongst

shell-sand by Mr. Hyndman. It is exceedingly minute,

not exceeding 0"155 in. in height, and is not im-

probably a fossil species.
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Genus IV. Flabellum^ Lesson.

Corallum simple, free, turbinate, on a very short,

crooked, pointed base. Columella slightly developed.

No palales. Ribs indistinct.

1. F. ARCTicuM, Sars. "The Scarlet Crisp Coral."

Flabellum MacAudrewi {Gray), Ulocyathus arcti-

cus (P. E.G.).

Hab. : Deep water off Shetland. Height li in.

Colour of animal, orange-scarlet; with 140 tentacles

in four rows. The largest of simple Eui'opean corals.

Described as British on authority of one specimen

dredged by Mr. MacAndrew, twenty-five miles oS* East

Shetland, in ninety fathoms. It appears to be common
at the North Cape, Norway, at a depth of 150—200
fathoms.

FAMILY II. OCULINIDiE.

Corallum solid, branching.

Genus Lophohelia, M. Edw. and Haime.

Corallum tree-like, walls very thick, scarcely ribbed.

No columella ov palules.

1, L. PROLiFERA, Linn. "The Tuft Coral."

Madrepora prolifera (Linn., E. and S., Esper.),ljitho-

dendron proliferum (Schweigger), Oculina prolifera {M.

E. andH.).

Hab. : Skye, Rum, Orkney. Height of colony up

to 10 in.

This is the only branching coral found in Britain.

The animal is unknown. It forms a "massive, compact,

many-branched tree, rising from a slender base."
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FAMILY III. ASTRyEID^.
Sub-family Aste(eid^ eeptantes.

Corallum solid, composed of short coralUtes, arising

hy gemmation on stolons, or on basal memhraniferous

expansions.

Genus Phyllangia, 3Iilne-Edivards and Haime.

CoralUtes shorty increasing as described. Bibs thin,

indistinct. Columella with, a surface of papillae. No
palules.—GossE.

1. P. DUEOTRix, Gosse. "The Weymouth Carpet

Coral."

Phyllangia Americana [P.H. O.), Hoplangia duro-

trix (P. H. G.).

Hab. : Weymouth Bay. Height \ in.

Animal undescribed.

This is a small but interesting coral. The corallites

are grouped on stolons or membranous expansions.

The plates are in 6 systems and 4 imperfect cycles.

Mr. Gosse describes the wall as surrounded by a thin,

porcellaneous coat [epitheca), which he considers a

prominent feature of the species.

Section II. Perforata. Corallum composed almost

entirely of porous or reticular ccenenchyma.

FAMILY I. EUPSAMMIDyE.
Corallum simple, porous. Wall perforate. Septal

arrangement like a six- or twelve-rayed star. Plates

perforate.

Genus Balanophyllia, Wood.

Corallum simple, adherent, cylindrical. Well-deve-

loped columella of a sponge-like appearance.
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1. B. EEGfA, Gosse. "The Scarlet and Gold Star

Coral."

Hab. : Ilfracombe {P.H.G.), Lundy {G.KingsJey).

Height ^—I in.

Colour. Scarlet, with gamboge-yellow tentacles.

The corallum of this species may be easily recognized

by the septal plates, which are jagged, and are arranged

like a distinct six-rayed star.

Mr. Gosse describes the circumstances of the dis-

covery of this coral as follows :
" I was searching

amongst the rugged rocks that run out from the

tunnels, and managed to scramble down into one of

the cavities between the rocks. There I found a sort

of oblong basin in which the water remained, a tide-

pool of three feet depth in the middle. The whole

cavity was so smooth that T could find no resting-place

for my foot in order to examine it ; though the sides,

bristling with Coralline and Zoophytes, looked so

tempting that T walked round and round reluctant to

leave it. At length I fairly stripped, though it was

blowing very cold, and jumped in. I had examined a

good many things, and was just about to come out

when my eye rested on what I at once saw to be a

Madrepore, but of an unusual colour, a most refulgent

orange. It was detached by means of a hammer, and

proved to be a new and interesting form.'"
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ACTINOZOA (ANTHOZOA).

II. ALCYONARIA.

Description.

There are few species of the Alcyonaria found in

British seas, but those which are obtained there are very-

representative. The Alcyonaria differ from the Zoan-

tharia in being always compound, and yet not assuming

a truly coralline form. The polyps have eight short

fringed tentacles and septa arranged in multiples of 4,

which, however, are not paired. The British species

are distributed amongst five families, each of which

has characteristics sufficiently striking to require de-

tailed mention. The families are the AlcyonidcB, Gor-

gonidce, PemiatididcB, Virgidaridce, and FunicuUnidce.

Before, however_, setting out the family differences,

the polyps, which are alike in all the families, should

be described. Each polyp is a transparent animal, in

shape when extended somewhat like a truncated cone,

and having eight pinnately fringed tentacles surround-

ing the mouth. Plate XV., fig. 1. The body wall is ex-

tended above round the tentacles into a calyx with

pointed processes. This wall_, like that of the Zoan-

tharia, consists of an ectoderm,mesoderm,and endoderm,

with the usual layers of muscular fibres between the en-

doderm and mesoderm. The tentacles are eight hollow

extensions of the body wall. They are fringed pinnately

on each side by eight or ten hollow pinnules. The ecto-

derm of the tentacles contains the usual armament of

thread-cells, which are oval in shape,and contain spirally

coiled threads. There is no distinct disc, as in the
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Zoantliarla^ but the mouth, which is a mere slit, opens

iuto the oesophagus, which leads into the stomach.

The latter communicates directly with the body cavity.

The endodermal cells of the stomach often contain

granular particles of a dark colour, of doubtful function.

The mesenteries or septa connect the stomach with the

body wall, and divide the body into chambers. Plate XV.,

fig. 2. The structure of the septa is similar to that of the

same organs in the Zoanthaxna, consisting of a mesoderm,

lined on each side by endodermal cells, and well pro-

vided with muscular fibrilla3. The mesenteries extend

below the stomach, and hang downwards towards the

bottom of the body cavity. These filaments occur in

two forms,

—

longfilaments, which are slender and reach

to the bottom of the body cavity (there are two of

these), and sliort filaments, which are thicker and

shorter. The filaments have thickened, cord-like edges,

which are analogous to the crasi^eda of the Zoantharia,

and generally contain thread-cells. The polyps, like

those of the Hydroids, are connected with each other

by canals which extend throughout the coenenchyma,

or fleshy substance of the colony.

Reproduction is by ova, and gemmation. The ova

are developed in ovaries sometimes borne at the free

ends of the short mesenteries, and sometimes placed in

expansions of the coenenchymal canals. The sexes

ai-e believed to be distinct, each colony being either

male or female.

In addition to the mature and perfect polyps there

are also in the Pennatulida rudimentary polyps, which

have neither tentacles nor reproductive organs. Their

function is supposed to be to preside over the intro-

duction of sea water into the colony.
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Those readers who desire a fuller description of these

animals will find it, so far as the Pennatulida are con-

cerned, in the '' Report on the British Pennatulida/*

presented to the Birmingham Natural History Society

by Prof. A. Milnes Marshall and Mr. W. P. Marshall

in 1882. This may be found in the "Midland Natu-

ralist '' for that year.

The distinguishing features of each family may now .

be noticed.

In the AlcyonidcB the zoophyte is incrusting and

destitute of any axis. In the (rorgonidce there is an

internal horny axis. In the three remaining families

there is a distinct rachis or stem, the zoophytes being

more or less pen-shaped. The last-mentioned three

families are arranged by Herr KoUiker as follows

{Challenger Reports, vol. ii., " Pennatulida "} :

—

Pennatulida.

Sect. I. Pennatulece. Polyps on leaves.

(a) Leaves well developed.

Family Pennatulidce, genus Pennatula.

(b) Leaves small.

Family Virgularidce, genus Virgularia.

Sect. II. Spicatce. Polyps sessile.

Family Funiculinidoi, genus Fimiculina.

The family Alcyonidce contains the single genus

Alcyonium. In this genus the zoophyte is sponge-like,

and contains no horny axis or stem. The polyps are

scattered over the surface, and are retractile. When
withdrawn the zoophyte presents anything but an in-

viting appearance ; being simply a fleshy mass filled

with spiculae, and pitted all over with star-shaped
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depressions, showing the places where the eight-rayed

polyps have withdrawn.

The spicules of the Alcyonaria ai'e favourite objects

with all microscopists. They occur imbedded in the

fleshy coenenchyma, and also in the body wall of the

polyps. They are calcareous, and generally assume

ragged and intricate forms. They are useful in afford-

ing support and giving compactness to the fleshy

structure. The polyps are inter-coo nected by a series

of canals which run through the entire system, and

are themselves connected with each other by smsiler

tributary and capillary passages. By this means the

zoophyte is nourished throughout, and is generally

kept distended with water. The Gorgnnidce differ from

the Ale.yonidce in having an internal flexible horny axis,

which is arranged generally in a palmate or fan-like

manner, as shown in Plate XV., fig. 5. This axis is

covered all over with a fleshy part in which the polyps

are placed. The fleshy part is strengthened by calca-

reous spicules. The horny axis also contains carbonate

of lime. The polyps project from the casnenchyma

like small warts, each wart having a star-like depres-

sion at the top, through which the polyp is exserted.

The axis varies in thickness according to age. It is

found in concentric layers, a transverse section having

an appearance under the lens not unlike that of an

exogenous stem.

The remaining families are united into one sub-order,

the Pennatulida, or " Sea Pens,^^ the latter being a very

appropriate and significant name. Their structure and

life-history have received very great attention, Herr
Kolliker having written several works upon the subject,

and Messrs. Marshall having, in the report above

o
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referred to, exhausted tlie knowledge on the subject

so far as the English species are concerned. In the

Penned ulida the zoophytes are more or less pen-shaped,

having a stalk which is often buried in the mud, sur-

mounted by a rachis, upon which, either directly or on

leaves, are borne the polyps. The stem is made up of

horny and calcareous matter, and is often quadrangular

in section, and sui^mounted throughout by the investing

coenenchyma. The stalk and rachis are traversed by

longitudinal canals which are connected with the canals

of the coenenchyma. Amongst all the PennatuUda

there are not only mature polyps, but immature or

rudimentary ones called zooids, the peculiarities of

which have been stated. The leading differences

between the three families of this type are stated in

the table already given, and relate to the arrangement

of the polyps.
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BRITISH ALCYONAEIA.

FAMILY I. ALCYONIDvE.

Genus Alcyonium, Linnceus.

Polyp-mass lobed or incrusting, spongious, the skin

coriaceous, marked with stellated pores. Interior gela-

tinous, netted with tubular fibres, and perforated with

longitudinal canals, terminating in the polyp-cells,

which are subcutaneous and scattered. Polyps ex-

serted.

—

Johnston.

]. A. DiGiTATUM, Linn. See Plate XV., fig. 1.

Lobularia digitata (Flem., De B., Grant), A. lobula-

tum [Pall., Lamx.), Lobularia digitata {Eoget).

Hab. : Generally distributed.

This well-known species rejoices in a number of

synonyms which are very descriptive of its appearance

when drawn from the water. " Cow's Paps,"" " Dead

Man's Fingers,'' " Dead Man's Toes," are the usual

appellations given by fishermen to the species under

consideration. The diiference between this zoophyte

under water with all the polyps extended, and the

same object limp and sponge-like on the sand, would

hardly be credited. It is generally found of a greyish-

white coloui', but orange or reddish varieties are occa-

sionally found. It varies in height and shape from a

mere incrustation to a large irregularly lobed mass, not

at all unlike a large swollen dead hand, attaining in

that form a height sometimes of 10 inches.

o 2
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2. A. GLOMEEATUM.

A. sanguineum {R. Q. C).

Hab. : Dublin Bay (Hassall), Cornwall (Couch), Salt-

coatSj Cumbries (D.L.).

The species is rare, and differs from the preceding

in colour, being light red. The spicules are more or

less " K " shaped.

FAMILY II. GORGONIDyE.

GrENUS GORGONIOM.

Polyp-mass rooted, arborescent, consisting of a

central horny axis, with a polypiferous crust when
living, soft and fleshy, but porous and friable when
dried.

—

Johnston.

1. G. VEERucosA, Cole. Plate XV., fig. 5.

G. viminalis (Sowerhy).

Hab. : Plentiful on the South Coast. Height 1 foot

by 16 in. broad.

This species has been called the " Sea Fan/^ the

" Sea Fern," and the " Sea Heath.^^ The axis is black

and smooth, with a white pith. When alive the crust

is fleshy and flesh-coloured, becoming whiter and friable

when dried.

Ellis, who found it on the east of Cornwall, states

that " the outside of it is covered with a crust, full of

little lumps like warts, which, when dissolved in vinegar,

discover the contracted bodies of polyps with 8 claws.'*'

In appearance it is stout and fan-shaped.

2. G. PiNNATA, Forbes.

Hab. : Skye (Forhes).

" When taken alive it was of a cream-white colour.

The polyps are white, with 8 dull white granular
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pinnated tentacles. They are very sluggislij and did

not expand."

3. G. PLACOMTJS.

Tliis species is a native of JSTorway. Ellis describes

it as " the Warted Sea Fan/^ and states that it was

found in Cornwall, but as no one else appears to have

found it since, it may be considered as a doubtful

member of the British Fauna,

4. G. ANCEPS, Dale.

Hab. : Near Margate (Dale).

This, also, is a doubtful British species.

5. G. FLABELLUM-VENERIS.

This is one of the best known representatives of the

genus ; but its claims to be British are doubtful, as,

although several localities are given, the specimens

found had been, in all probability, thrown overboard

fi'om some homeward-bound vessel.

Group Pennatulida.

FAMILY III. PENNATULIDyE, Kolliker.

Genus Pennatula.

True sea-pens, with well-developed leaves, in which

there are no zooids, and no very large calcareous rods,

but a number of small spicules. Zooids situated along

the whole ventral surface of the rachis, and also on the

lateral surfaces between the leaves. Polyps iu cups,

beset with calcareous spicules. Calyx processes vari-

able in number.

—

Kolliker.

1. P. phosphorea, Linn. Plate XV„ fig. 3.

P. rubra, var. /3. (Pall.), P. britannica (E. and S.),

P. alba {Esper), P. rubra [D. Chiaje, Ehr.), Penna rosea

[Bohadsch), Phosphorella phosphorea (Gray).
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Hab. : Coast of England and Hebrides {Dr. Gh'oy),

Scotch coast {Ellis), Oban {Marshall), St. Andrews

{Mcintosh), Lamlash Bay {D. L.). Height 4—6 in.

This species has been called the " Cock^s Comb/^

the " Sea Pen," and the " Sea Feather.'' It is of

reddish colour, except the lower part of the stalk, which

is yellowish, and bent slightly near the point. The

colour is derived from the spicules contained. The

stalk is nearly one-half of the length of the zoophyte,

and is believed to be fixed in the mud at the bottom of

the sea. The polyps are " fused together so as to form

leaves,'' and number from 2—15 in each leaf, according

to its length. The number of leaves is 34—36 on each

side. The zooids are found on the ventral surface of

the rachis, and between the bases of the leaves.

This species is very phosphorescent, hence its name.

The light has been found by Panceri to arise solely

from special phosphorescent organs—" cordoni lumi-

nosi "—placed one in each compartment of the body

cavity of the polyps and zooids,

2. P. EUBEA, Ellis.

Pennatula italica {E. and 8.), P. setacea {Esper), P.

granulosa {Lavik., M. Edw., Be Bl.), P. phosphorea

{Olivier, B. Ghiaje), Penna rubra {Bohadsch).

Hab. : Bristol Channel {Gray).

This species differs from the preceding in having

25—46 polyps in each row, placed alternately so as to

appear like two rows. Calyx processes usually three

or four 10 each polyp.

3. P. PULCHELLA.

Phosphorella pulchella {Gray).

Hab, : Shetland {Laughin), Polperro {R. Q. C).

This species has 20 broad leaves on each side.
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FAMILY IV. VIRGULARID^.

Genus Virgulakia.
it-

Leaves imall, attached to the rachis bj wide bases

ending below in a series of undeveloped leaves. Pohjp-

cells fused togethei* along the greater part of their

length. Zuoids lateral.

—

Kolliker.

V. MiRABiLis, Lamarck. Plate XV., fig. 4.

V. laxipenna {Be BL), P. mirabilis {Miiller, Pall.),

Lygus mirabilis {Gray, HerJdots, Kdlliker), Scirpearia

mirabilis (Templeton).

Hab. : Belfast Lough, Gairloch, Oban, St. Andrews,

and elsewhere in Scotland. Height to 14 in.

" Feather two and a half times the length of the

stalk, leaves halfmoon-shaped, smooth, placed laterally

but slightly obliquely, the ventral border being higher

than the dorsal, overlapping one another only slightly

or not at all, attached by wide bases. Polyps 6—9 on

each leaf, their cavities separated from one another."

—

{Kolliker.)

Sir J. G. Dalyell describes it as " a long fleshy round

shell or bone invested by a fleshy covering which

expands from each side into a number of lobes, also

fleshy, bordered by several asteroidal hydree."

The stalk of this species appears to be imbedded in

the mud, and from the investigations of Darwin and

others it is probable that the animal is possessed

of strong contractile powers, so as to withdraw itself

into the sand or mud out of the way of danger.

This beautiful species is very difiicult to obtain un-

mutilated ; a perfect specimen in every respect not

having been obtained or seen by even the most

experienced authorities.



200 NATURAL HISTORY OP

FAMILY V. FUNICULINIDvE.

Genus Funiculina,

Long slender sea feather. Stalk short. Polyps

inserted directly into the rachis. Stem quadrangular.

Calyx with 8 processes.

—

Kolliker.

1. F. quadrangularis, HerMots.

Pennatula quadrangularis (Pall.), P.antennina(L/;ni.,

E. and 8.), P. tetragona {Lamk.), Pavonaria antennina

[Cuvier, Schweigger, Ehr.), P. quadrangularis {De B.,

D. Chiaj'e, Forbes, Dana, M. Edw., G. J., D. L.), Funi-

culina antennina {Hoeven), F. Forbesii [Verrill, Gray).

Ha,b. : Oban, Raasey Sound, Hebrides, St. Andrews.

Height up to 53 in. Feather five to six times as long

as the stalk.

In this species the rachis is very long, and is studded

with polyps which are not arranged^ as in the two pre-

ceding families^ in leaVes^ but are individually sessile

on the rachis. The colour of the rachis is ivory-white,

and of the stalk yellowish-brown.

This is a brilliantly phosphorescent species. Like

the preceding species it is believed to live erect with

its stalk buried in the mud.

The anatomy of the Pennatulida, accompanied by

exact and beautiful drawings, is fully given in the

report of Messrs. Marshall before referred to, to

which the reader is referred for details of microscopic

structure.
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THE POLYZOA.

Descrijytio'h.

The Polyzoa are possessed of a much higher degree

of organization than the animals ah'eady described.

Although to the naked eye many of the Polyzoa

resemble some forms of Hydroida in appearance, they

are found, wheu examined with the microscope, to be

formed on a very different plan. Like the Hydroida

each polypide possesses a crown of tentacles, but the

functions of these appendages are very different in the

two classes. In the Hydroida, as has been pointed

out, their functions are tactile ; in the Polyzoa they

unite to this function that of respiration, serving the

purpose of gills, and on this account, as well as on

others, the Polyzoa are dealt with by many naturalists

as allied to the Mollusca.*

As their name implies, the Polyzoa exist in colonies,

sometimes connected by a creeping stolon, at others

closely packed together, and expanding into a broad

leaf-like structure. In some species the cells or zooecia

are simple and unadorned, in others they are toothed

and girt with spines, and in some cases most richly

ornamented.

The Polyzoa inhabit both fresh and salt water; but

the number of fresh-water species is limited, and with

the exception of one genus, Paludicella, the fresh-water

The position of the Polyzoa in the scale of classification is at

present very much disputed, and any position to vvhicli the class is

assigned can only be considered as tentative.
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species are distinguished from the marine species by

possessing- a valve-like organ (the ejjistome) arching

over the mouth. The members of the entire class are

fixedj with the exception of Oristatella, a fresh-water

genus, which is locomotive.

Each animal in a colony of Polyzoa consists of two

parts—a zooecium or cell and a polypide—which two

parts are vitally connected, the zooecium being not

merely an unorganized protection for the polyp, as in

the case of the Hjdroida, but being itself in organic

connection with the polypide. Indeed it is sometimes

argued that the zooecium is a permanent organism, and

the contained zooid an ephemeral one. This argument

is based upon the fact that the zocecium may continue

alive after the destruction of the polypide, and may
have succesi^ive new inmates. Many naturalists, how-

ever, consider the zooecium and polypide as forming

together one animal or polyzoon.

The general appearance of a polyzoon may be seen

from Plate XVI., fig. 1. The zooecium is a membra-

nous sac (c), often strengthened by a deposit of calca-

reous or silicious matter, and lined by the endocyst,

vs^hich extends over the orifice of the zooecium in order

to form a sheath for the tentacles. The zooecium is,

therefore, closed by the endocyst except in two places,

one the anal orifice, and the other the aperture or orifice

through which the tentacles protrude ; but as the

protrusion of the tentacles is simply like the puUing

out of the finger of a glove, there is no real opening

out of the zooecium, which is eutii-ely sealed up. The
endocyst, or internal lining of the zooecium, forms the

sheath of the tentacles {t), which are upon a stage

called the lo^jhoi^hore {I). Between the tentacles is the
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mouth (m) opening into the oesophagus (oe), which

passes into the stomach (s), from which the intestine (i)

leads to the anal orifice (a). The oesophagus, stomach,

and intestine, with the tentacular corona, form the

polypide, which may be described as suspended by the

lophophore in the cavity of the zooecium. The polypide

is kept in its place and regulated by the muscles (r)

and funiculus (z), which will be afterwards described.

This description applies to nearly all the Polyzoa, but

a few species grouped as Entoprocta have both orifices,

the oral and the anal, within the lophophore, and, as

has been stated, in the fresh-water Polyzoa (except

Paludicella) the mouth of each polypide is protected by

the epistome.

The zooecium consists of an external part or ectocyst,

and an internal lining or endocyst. Connections be-

tween the different zooecia in a colony are kept up by

means of openings in the ectocyst called communi-

cation plates (Plate XVI., fig. 4). The endocyst is a

transparent membrane forming a lining of living proto-

plasm to the zooecium. In Oristatella the ectocyst is

absent, and the endocyst presents the appearance

below of a flattened disc resembling the foot of a

gasteropod, on which the colony creeps about on the

stems of plants, &c. The many and beautiful forma

which the zooecia of the various members of this class

assume will be pointed out in the description of the

species, the appearance and arrangement of the zooecia

being important elements in classification.

The polypide requires a more detailed description.

Commencing* with the tentacles, we fiind them to be

hollow, closed at the extremities and opening inwardly

into the cavity of the zocecium. They are borne upon
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a circular or crescentic stage, the lopliopliore, in tlie

centre of which opens the mouth. Each tentacle is

richly ciliated, and the cilia, which are vibratile, aid in

forming currents by which the food is carried into the

mouth. The number of the tentacles varies from 8 to

80. In addition to the tactile use of the tentacles, for

which from their mobility and their muscular struc-

ture they are well adapted, they perform the functions

of gills, and act as respiratory organs. On invagina-

tion tbe tentacles are protected by the sheath before

referred to, and the protrusion and retraction of this

sheath and the tentacles are the only movements of

which the polypide is capable. In all the fresh-water

genera (exce'pt Pahidicella) the tentacles are surrounded

at the base by a delicate cup or calyx, which is pro-

longed more or less on to the back of each tentacle so

as to form a series of little triangles connected by a

broad base. This festooned appearance is co-extensive

with the presence of the epistome. In the fresh-water

family Plumatellidce, the margin of the lophophore is

extended into two triangular lobes or arms, causing

the lophophore to assume a crescentic appearance.

This crescentic appearance is not found in any marine

species.

The oesophagus leads directly from the mouth to the

stomach and is thickly ciliated, and in some species

the upper portion forms a funnel-shaped pharynx

(Plate XVI., fig. 6 ph), which is often dotted with

spots. The oesophagus communicates with the stomach

by means of the cnrdia (Plate XVI., fig. 2), which

is a conical projection so placed as to prevent the

return of the food into the oesophagus during the con-

traction of the stomach in the process of digestion.
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The stomacli is a bag in which the process of diges-

tion is carried on, and has three layers, the inmost of

which consists of cells containing a brown matter,

variable in quantity with the supply of food, and is

regarded as showing a glandular structure formed for

the purpose of secreting bile, and, therefore, identical

in function with the liver of higher organisms. The

base of the stomach differs in structure from the upper

part, and is often observed to separate from the

remainder of the stomach by a constriction, where-

by it appears to seize upon the different portions

of the food in turn, and after a temporary pressure to

release them. The intestine opens out of the upper

end of the stomach, which is generally prolonged into

a wide chamber called the pyloric vestibule, at the

upper end of which is the pyloric valve (p), which has

functions similar to that of the cardia. Before passing

into the intestine the food accumulates in the pyloric

vestibule, where the whole of the nutritious matter is

absorbed, and the rest in the form of pellets is sent

through the intestine, and discharged at the anal

orifice. In Bowerhanhia and some other species the

upper part of the stomach is occupied by a gizzard

(fig. 2 gi), the walls of which are very muscular, and

provided with a crushing apparatus in the form of

pointed projections called gastric teeth.

The intestine is not ciliated.

The nervous system of the Polyzoa is limited to a

single ganglion which is found (Plate XVI., fig. 1 g)

on the side of the oesophagus nearest to the anal orifice.

From this ganglion nervous filaments have been traced

to the lophophore and tentacles, and to the oesophagus

.

That side of a polyzoon on which the nervous ganglion
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is found is called the neural side, tliat opposite to the

gangUon is called the hcemal side.

The muscular system of the Polyzoa is complex and

extensive. The principal sets of muscles are the

retractor muscles and the parietal muscles.

The retractor muscles consist of two fasciculi or

bundles of fibres which are inserted at the base of the

coll, and spinng from the endocyst. These fasciculi

pass one on each side of the stomach to the upper part

of the oesophagus. On retraction the fibres of the

fasciculi separate and lie loosely in the cavity of the

zooecium, and by their retraction they pull down the

alimentary canal, and consequently the tentacles, and

cause the latter to be invaginated and withdrawn below

the orifice of the cell. Around the invaginated sheath

is a set of fibres called the vaginal sphincter, which

closes the endocyst after the retraction of the poly-

pide.

The parietal muscles consist of short fibres running

transversely in the endocyst in small groups of two or

three fibres each, occupying a veiy large portion of

the circumference of the cell. These muscles contract

the endocyst, which presses upon the fluid contained in

the cavity of the zooecium. The result of this pressure

and the accompanying relaxation of the vaginal

sphincter is to force out the tentacular corona and

sheath. The action of the muscles before described is

further assisted by two sets of muscles, one behind the

other, placed on the inner surface of the endocyst in

the neighbourhood of the sheath. These are called

the anterior and posterior parieto-vagiual muscles. In

addition to the muscles named are those which serve

to expand, rotate, and move the tentacles, and to raise
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and depress the epistome in the PhylacfoJoemata, and
those which are scattered about the various portions

of the polypide to aid in the processes of digestion.

The cavity of the zooecium, in which the alimentary

canal is suspended, is called the perigastric cavitf.

This is always filled with fluid, in which float a number
of particles which have been detached from the cells of

the endosarc, and into which the spermatozoa are dis-

charged. In this cavity the reproductive organs are

lodged, and the ova pass through their stages into the

larval forms. The fluid of the perigastric cavity

appears to consist of water and the products of diges-

tion, the latter evidently transuding through the walls

of the stomach. The tentacles being hollow, this fluid

circulates into them, and is there aerated, this process

being analogous to the aeration of the blood of higher

animals, to which the fluid with its contained cor-

puscles or particles bears no slight resemblance.

Connecting the base of the stomach with the endo-

cyst of the zooecium is a contractile cord called the

funiculus, which plays a very important part in the

economy of the animal. The funiculus extends some

distance along the wall of the stomach, and gives ofl"

processes which reach to the side of the zooecium.

The funiculus consists of elongated cells pointed at

both ends, and resembling in shape the frustules of

Navicula. It extends through the base of the zooecium

into the one adjoining it, and so forms a connection

between the zooecia of a colony. This funiculus is

pometimes called the endosarc. It has been considered

by Mliller that the funiculus was a " colonial nervous

system ;" but this view is not generally accepted. It

is found in both mai'ine and fresh-water species, and
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in all cases the spermatozoa and ova are developed

upon it. Budding also, or the growth of a colony by

gemmation, proceeds from the endosarc.

The function of the funiculus would therefore appear

to be reproductive and not nervous.

In many species of the Cheilostomata the zooecia are

protected by avicularia or " bird's-head processes/'

and in a few species by vihracula or "bristles."

The avicularia differ in shape very much, varying

from slightly differentiated zooecia to elaborate struc-

tures like those of the BugultB (Plate XVI., fig. 7).

This structure is one which—viewed in anyone species

without consideration of others—would cause consider-

able difficulty in deciding as to its nature, but when

the avicularia are considered as they occur throughout

the Cheilostomata, it is found that a development of

form can be clearly traced, which shows that the

avicularia were originally modified ordinary zooecia,

and that, through a multitude of gradations, they have

passed in some species into highly specialized organs.

Mr. Hincks has very elaborately advocated this view

in his '' British Marine Polyzoa,'' and in the Annals

and Mag. of Nat. Histoiy, vol. ix. page 20.

The avicularia are supplied with muscles to regulate

their movements, and in some of them is found a

cellular body, considered by Mr. Hincks and others to

be the analogue of the polypide. It is often armed

with bristles, and, therefore, probably serves for tactile

purposes.

The use of these curious structures is much ques-

tioned. Some have regarded them as food providers,

and they have been observed to hold small woi'ms, &c,

;

but as they are not always placed in positions where
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they can be serviceable for this purpose, and as in no

case can they transfer any captured food to the mouth,

they are probably defensive in their functions, and by

their appearance and movem'ents ward off intrudei'S

from the colony.

The vibraculum is a long movable bristle which

probably serves a similar purpose to that of the avicu-

larium, as it is generally placed where it can move
backwards and forwards before the orifice of the

zooecium.

Reproduction in the Polyzoa is of two kinds

—

asexual, for the development of the colony, and sexual.

In the latter case the ova, which are contained in the

ovary, are fertilized by the spermatozoa, and develop

in the body cavity into free ciliated larvas often beauti-

fully coloured. In many species the ova after fertili-

zation are conveyed to an ovicel or ooecium which is

developed by budding from the zooecium, with which

it is in direct communication, and which serves,

according to Professor Huxley, for a marsupial cham-

ber. These ovicels are often very prominent and

attractively sculptured parts of the colony. Where
the reproduction is asexual, that is by gemmation or

budding, the buds, as before stated, are developed

from the eudosarc.

Amongst the fresh-water Polyzoa there is a curious

method of reproduction by statoblasts or " winter

eggs," which are spherical bodies covered with net-

work, and sometimes armed with spines round the

circumference. They are regarded as free buds or

stationary germs, and not as ova. They are not

hatched in the colony, and are evidently intended as

" reserves of generative force,'^ to preserve the repro-

p
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ductive capacity of tlie colony in case of injury, or

upon tlie disintegration of the cells in which they are

contained.

In consequence of the respiratory functions of the

tentacles, and for other reasons, most naturalists,

especially English ones, consider the Polyzoa as be-

longing to the sub-kingdom Mollusca, or to a branch

of that sub-kingdom called the Molluscoida.* Conti-

nental zoologists apply the term " Bryozoa " to these

animals. This term was first used by Ehrenberg in

1831, but as the term '^Polyzoa'' had been used in

Thomson's researches in 1880, the latter clearly has

priority, and is universally used in England.

CLASSIFICATION OF THE BRITISH
POLYZOA.

The PoLYzoA are a class of the division Molluscoida

of the sub-kingdom Mollusca.* They are classified as

follows :

—

Sub-class I. Holobranchia. (Tentacles in an un-

broken series.)

Group a. Ectoprocta. (Anal orifice outside the

lophophore.)

Order I. GYMNOL^MATA. (Polypide destitute

of an epistome.)

Sub-order I. Cheilostomata. (ZocBcium closed by

an operculum.)

Families, ^teidce, Eucratidce, Gellularidce, Blcella

ridce, Notamidce, Gellaridve, Flustridce, Membrani-

jporidce, Mlcroporidce, Gribrilinidce, Microporellidcei

Porinidce, Myriozoidce, Escharidce, GelleporidcB.

* See note on page 201.
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Sab-order II. Cyclostomata. (Zocecium iuopercu-

late.)

Families. Crisidce, TuhuliporidcB, HorneridcB, Lichen-

sporidce.

Sub-order III. Ctenostomata. (Zocecium not cal-

careouSj orifice closed by setse.)

Families. Alcyonididce, Arachnididce, Flustrellidce,

VesicularidcB^ Buskidce, Cylindrecidce, Triticellidtb,

ValkeridcB, Mimosellidce, Victorellidoe.

Sub-order IV. Paludicellea. (A fresh-water form.)

Family. Paludicellidw.

Order II. PHYLACTOLJEMATA. (Polypides

possessed of an epistome.)

Families. Cristatellidoe, PlumateUidce.

Group b. Entoprocta. (Anal orifice within the lo-

phophore.)

Order. PEDICELLINEA.
Families. JPedicellinidce, Loxosomidce.

Sub-class 11. Pterobranchia. (Tentacles in dis-

continuous series.)

Order. PODOSTOMATA.
Family. Rhahdojjleuridte.

p 2
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BRITISH POLYZOA.

Order GYMNOL^MATA.

Sub-Ordee I.: CHEILOSTOMATA, Busk.

FAMILY I. AETEID^. {Aetea, mistake for Adea,

a Nereid.)

Zocecia tuhular, with a lateral membranous area,

orifice terminal. Tentacular sheath terminating above

ill a circle of setce everted during expansion ofpolypide.

—T. H.

Genus I. Aetea.

Zooecia calcareous^ erect, distributed amomg a more

or less creeping fibre dilated at iutervals. No Ooecia.

—T. H.

1, A. ANGUiNA, Linnceus. Plate XVII. fig. 1.

Auguiuaii'e serpent {De B.), Sertularia anguina

{Lijiii., Turt., Berk., Stew.), Cellularia anguina {Pall,

Ellis, Hogg), Cellaria anguina {E. and 8., Bosc), Fal-

caria anguina {Ohen), Sertularia mollis {D. Chiaje),

Anguinaria anguina (Flem., List.), Anguinaria spatulata

{Lanik., Busk, Stark, Temp., P. H. G., G. J., D. L.,

IL (2. C).

Hab. : Very abundant, especially in the South and

West of England.

This is the ''Snake Coralline '^ of Ellis (Cor., 43),



BRITISH ZOOrnYTES. 213

and is found covering the fronds of seaweed with its

profuse growth. To the naked eye only apparent as

small white streaks or hairs, this zoophyte presents

under the microscope a very unique and beautiful

appearance. It seems as if a crowd of fairy snakes

had made the seaweed their home, and were lifting up

their heads in every direction. Each cell springs from

an enlargement in a creeping fibre or stolon. " From

very small holes in the broadest part of this irregular

winding tube there arise here and there small testaceous

white hollow figures, exactly resembling a snake with-

out the lower jaw, in the place whereof is the entrance

into the cell" (ElHs). The zooecia are ringed, and of

a clear white colour. The aperture is covered with a

membrane, so that the snake-like head and membrane-

covered aperture beneath are not unlike a '^ pelican's

beak^^ (Busk) or a spoon, from which latter resem-

blance arose the specific name spatulata, often applied

to the species. The top of the cell or " head " is

marked with dots. The membranous sheath is sur-

rounded by "a delicate fringe or frill of filmy rays

united by a vandyked membrane. The interior con-

tains many very slender threads constantly waving

with a vermicular motion " (Gosse, D. C, 143). These
*^ threads " are the setae referred to in the description

of the family characteristics. Dr. Johnston states that

they are of a pale pink or flesh colour, or white ; but

the latter colour is certainly the most widely distri-

buted.

2. A. RECTA, Tlincks.

Hippothoa sica {R. Q. C, B.L., G. /.), Stomatopora

Gallica {D'Orh.), ^tea sica (Couch).

Hab. : Torbay, Salcombe, Isle of Man, Lamlash,
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Ai'ran (HincJcs), Guernsey^ Antrim, Shetland {A. M.

Norman)

.

This species is larger than the preceding, and is

distinguished by the absence of the snake-like head

;

the zocecia being straight and erect.

3. A. TRUNCATA, Landshorough.

Anguinaria truncata {D. L.), Salpingia Hassallii

{Coppin, McA.).

Hab. : Lamlash Bay (D. L.), Isle of Man, Ilfracombe

{T.U.).

Zooecia straight, with truncated extremity. Cells

usually simple, but occasionally arranged in a series, as

in Eucrntea. A short tube-like process springs from

the back of each cell.

Dr. Landsboroagh seems to have felt the true

naturalist's glow of pleasure at the discovery of this

species, which he first saw when " he had the pleasure

ot a day's dredging in Lamlash Bay with Prof. Balfour

and other friends. He observed that a large frond of

Laminaria was roughened with little bristles. On
reaching home he found that the little bristling tubes

which had attracted his attention, were not distinct

polypidoms, but little tubular pores springing from a

fistular fibre which ran in an irregular line along the

frond. The upright pores were like a small quill cut

across, and then a longitudinal slice cut off towards

the top, as in the first step in the process of making

the quill a writing pen " (Pop. Hist, of B. Z., 288).

A peculiarity of this species is, that many of the

cells have an appendage, like a long tube, springing

from the back of them, called the " dorsal tube."
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FAMILY II. EUCRATID^.

Zoop-cia uniserial or in two series placed hack to hack,

expanding from the hase upwards with a terminal or

subterminal and tisuallij ohlique aperture. Zoaria

forming slender branching phytoid tufts.—T. H.

Genus I. Eucratea, Lamouroux.

From Eucrate, one of the Nereids.

Zoariwm composed of a creeping base and erect

branching shoots. Zooecia subcalcareous, uniserial.

Aperture large, oblique, lateral or sublateral, the oral

opening at the top of it. Ooecia terminal. Tentacular

sheath terminating in a ring of seta3.—T. H.

1. E. CHELATA, Linji. Plate XVII. fig, 2.

? Hippothoa cassiterides {R. Q. C, B. L., G. J.),

Crisia chelata {G. J., R. Q. G.), Sertularia chelata

{Linn.), Cellularia chelata (Pall.), Sertularia loricata

{Linn., Turt..,8tew.), Cellaria chelata {E. and 8., Lamk.),

Scruparia chelata {Oken, Busk, P. H. G., McA.), E.

loricata {Flem.), Unicellaire cornet {De B.), Eucratee

cornee {M. Edw.), Catenaria chelata {D'Orh.).

Hab. : Widely distributed.

In this species the zooecia are white, shining, and

perfectly transparent. They are shaped like a bull's

horn, hence the name " Bull's-Horn Coralline,'^ given

by Ellis (" Corallines," 42). A "powder-horn would

be a better comparison" (Gosse), or a shoe (Couch),

or slipper (Landsborough).

Mr. Gosse's description of this species is very com-

plete and interesting (D. C, 132). " The outline of

the cell is nearly half a crescent. The aperture is large,

oval, oblique, and surrounded by a high rim. This is
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covered witli an elastic raembrane. The actual orifice

for the emission of the animal is at the upper and outer

part of this membrane where the integuments are pro-

truded by gradual evolution, according to the universal

rule in this class of zoophytes, in three successive

stages, which resemble, when fully protruded, the slides

of a telescope. The first of these is horny, and has a

sort of spine in the inner margin ; the second, of about

the same length, is of the most delicate filmy trans-

parency, and has its margin surrounded by a sort of

scalloped frill, composed of short ribs (setae), united

by a waved membrane, and diverging at right angles.

From this projects the third, which generally bulges

more or less at the back or outer side, where the orifice

of the rectum is situate. A bell of twelve ciliated

tentacles, nearly as long as the interior of the cell,

crowns this last evolution."

There is often a rudimentary cell in front of the

raised margin of the zooecium, hence the name chelata.

Mr. Hincks describes the polypide as remarkable

amongst an active tribe for the vivacity of its move-

ments.

The ooecia are borne on imperfect cells, and are not

numerous.

Though occasionally occurring in considerable quan-

tities, it is generally found straggling, thread-like, over

other zoophytes.

Genus II. Gemellaeia, Savigny. (Gemellus, double.)

Zoaria erect. Zooecia joined back to back. The

cells composing the pairs rising one from the top of

the other, all the pairs facing one way. Aperture large

on the front of the cell, oblique. No Ooecia.—T. H.
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G. LORiCATA, Linnmis. Plate XVII. fig. 3.

Sertularia loricata {Linn., Tart., Berk., Sfew.), S.

loriculata (Linn.), Cellularia loriculata {Pall, Dal.,

Hogg), Cellaria loriculata (E. and S., G. J.), Scruparia

loricata (OJcen), Crisia loriculata (Lanix.), Loricaria

Europea {Lamx.), Notamia loriculata (Flem., Farre,

G.J., B. Q. C), Loricula loricata {Giwier), Gemicellaria

loriculata {DeB.), Gemellaria loriculata ( Faw Ben., G.J.,

Aid., D. L.), G. WiUisii {Dawso7i).

Hab. : Very generally distributed, especially plentiful

on Sutherlandshire, St. Andrews, Northumberland,

and Lancashire coasts.

This easily distinguishable species is noticeable from

the bushy appearance of the tufts which it forms in its

regular mode of growth. The cells are arranged in

pairs placed back to back, each pair resembling some-

what a coat of mail, the apertui-es representing the

armholes. From this appearance the species was

named the " Coat of Mail Zoophyte " by Ellis (Cor.,

40), who says, " each pair resembles a coat of mail or

pair of stays."

The colour is yellowish-brown, and the zoaria attaia

a height of from 2—5 inches, and even more.

There appears to be considerable variation in the

texture and shade of colour, some species being very

coarse and dark coloured, and others being almost

silky and nearly white.

Genus III. Scruparia, Hinds.

Zoaria erect, branches given off from the back of a

cell, and facing in the opposite direction. Zocecia

subcalcareous, rising one from the other, so as to form

a single series, or placed back to back. Ajperture

*e-
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small, terminal. OviceUiguovs cells small and imper-

fectly developed. Ooecia terminal.—T. H.

1. S. cLAVATA, EincJcs.

Hab. : Lamlash Bay, Arran, Filey Bay {Hincks)

.

ZocBcia uniserial, or biserial and dorsally aduate.

'' Each cell is attached to the dorsal surface of the one

next below it by a heart-shaped expansion of the

base.'^

This species, which is parasitic on other Polyzoas,

was discovered by Mr. Hincks^ and described by him

in the " Quarterly Journal of Microscopic Science/^

vol. V. 175. Its mode of growth is liable to consider-

able variations, the zooecia being sometimes uniserial

and sometimes biserial.

Genus IV. Huxleta, Dysfer.

Named in honour of Professor Huxley.

Zoarium corneous or subcalcareous, dichotomously

branched, the branches given off from the top or side

of a cell, and facing in the same direction. Zooecia

uniserial.—T. H.

H. ERAGiLis, Dysfer.

Hab. : Tenby {Dyster).

Discovered by Dyster, and described in the Q. J.M. S.,

vi. 260.

The zooecia are white and flexible, uniserial, and

extend to a height of I—1 inch. Each cell rises from

the top of the one beneath it, and is elongated with a

rounded top, and a small semicircular aperture. The

margin has no spines.

Genus V. Brettia, Dyster.

Named after Mrs. Brett.

Zoarium erect, corneous, branched. Branches given
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off from the top of a cell a little to one side, and facing

in the same direction as the cell. Zooecia uniserial,

elongate, tubular. Aperture terminal or subterminal,

with oral valve at extremity, margin armed with

spines.—T. H.

1 . B. PELLUCiDA, Dijsfer.

Rah.: Tenby {Dijster, Mrs. Brett).

Described by Dyster in Q. J. M. S., vi. 260.

2. B. TUB^PORMIS.

B. pellucida {A.M.N.).

Hab. : South-east Coast (Boswell), Hebrides (Norman).

Described by Rev. A. M. Norman in British Assoc.

Report, 1866, 196.

These two species are rare, and have been described

from fragmentary specimens,

FAMILY III. CELLULARID^.

Zooecia in two or more series, closely united and ranged

in the same plane. Avicularia and vihracula, or avicii-

laria only, almost tmiversally present, sessile. Zoarium

erect, dichotomously branched.—T. H.

Genus I. Cellulaeia, Pallas. {Cellula, a little cell.)

Zoarium jointed. Zooecia in two or three series,

many in each internode, contiguous, dorsal surface

perforated. Avicularia and vibracula usually wanting,

the former occasionally present on a few cells in an

internode.—T. H.

C. Peachii, Bush
? C. neritina (var. G. J.), Bugula neritina (vars. h, c,

d, e, Gray).

Hab.: Peterhead (C. TF. P.), Buchanness, Tynemouth

[Lieut. Thomas, R.N.), Northumberland [Aid.), Shet-
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land {A. M. N.), Scarborough {Bean), Aberdeen

{Daivson).

Zoaria forming slender tufts ; cells white, and ar-

ranged alternately in a double row. At the upper and

outer angle of each cell is generally present a minute

upright spine. Each cell slopes towards the outside,

and is surrounded by a thickened margin. There is

also a row of small openings at the back of the cell

towards the outer border. There are rarely any avicu-

laria or vibracula.

Genus II. Menipia, Lamouroux.

After Menipea, one of the Nereids.

Zocecium oblong, widest above, attenuated and often

elongated downwards, imperforate behind with a sessile

avicularium (often wanting), and usually one or two

avicularia on the front of the cell. No vibracula.

Zoarium jointed.—T. H.

1. M. TERNATA, E. and 8. Plate XVII. fig. 4.

Sertularia ternata [Tart.), Cellaria ternata {E. and S.),

Crisia ternata {Lamx., G. J.), Tricellaria ternata

{Flem., Gray, De B.), Cellularia ternata [Smitt, G. J.,

D. L.), Cellarina gracilis {Van Ben.).

Hab. : Sent from Aberdeen by Dr. D. Skene to

Ellis. Scarborough {Bean), Filey {T. H.), Northum-

berland (^ZcZ.), Peterhead (0. W.P.), Shetland (^.11. N.).

Zoophyte bushy, white, three cells to an internode.

Zooecia elongated, with large lateral avicularia.

This species sometimes grows to the height of about

an inch, but is usually smaller. It is found on Algae and

Hydroida, along the stems of which it climbs. The

first description of it is contained in EUis and Solander

(" Corallines,'^ 30). It is there described under the
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name of " the three-celled celluliferous Coralline/' as

"of a stony, semi-transparent nature, jointed, and

creeping. The joints are nearly top-shaped, with

angles (the avicularia) at their sides. They have three

cells in the front of each.'' Tbe cells are armed with

three short spines, two at the top and one a little

below. From some of the branches arise long tendrils,

with open extremities.

2. M. JefFREYSii, Norman.

Hab. : Shetland {Peach).

Described and figured from fragmentary specimens

by Rev. A. M. Norman in the Q. J. M. S., 1868 (N. S.),

viii. 213.

There are 4—7 cells to an internode, and each cell

has a prominent aviculariutn below the aperture.

Genus III. Scrupocellaria, Van Beneden. {Scrupus,

a stone, and cella, a cell.)

Zoarium jointed. Zooecia numerous in each inter-

node, rhomboid. Aperture with or without an oper-

culum. A sessile avicularium, placed laterally at the

upper and outer angle, and a vihraculmn in a bend or

sinus in the lower part of the dorsal surface. Fre-

quently an avicidariimi on the front of the cell.— T. H,

Without an oijerculutn.

1. S. SCRUPOSA, Linn.

Sertularia scruposa {Linn.), Cellularia scruposa

{Pall, Flem., Beid, Switt, G.J., D.L.,R.Q.G.), Cellaria

scruposa {K and 8., Lamk, G. J., Base), Scruparia

scruposa {(Jken), Bicellaria scruposa {Be B.), B. rabo-

teuse {Be B.).

Hab. : Generally distributed.

This is the "Creeping Stony Coralline" of Ellis
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(Corall., 38). He describes it as " of a stony, brittle

texture, and having angular sides to its cells/' From
the latter feature it is called by Dr. Solander the

" Stony Angular-celled Coralline. '' Each cell is armed

with two spines at the top, a large avicularium at the

side, and avibracular cell. The zoophyte forms bushy

tufts of a white colour.

2. S. ELLIPTICA, Reuss.

S. inermis {A.M.N.).

Hab. : The Minch, Hebrides [A. M. N.), Shetland

(0. W. P.).

Described and figured by the Rev. A. M. Norman
in the Q. J.M. S., 1868 (N. S.), viii. 215. He describes

it as more robust than 8. scruposa, and as being with-

out spines. In colour the zoophyte is yellowish.

With an operculum.

3. S. scRUPEA, Bush.

Hab. : Dartmouth {ForheH), St, Ives, Torbay, Guern-

sey (T. K), the Minch (A M. K).

This species was described by Mr. Busk in the

Annals of Nat. Hist., ser. 2, vii. 83.

It grows to a height of | inch, and to the naked eye

resembles >S'. scniposa. Each cell is armed with three

spines on its outer margin above, and one or more on

the inner margin. The operculum is rounded below,

pointed at the top, with a lateral projection. There

are large lateral avicularia and vibracular cells.

4. S. SCABRA, Van Ben.

Sertularia halecina {Fahr.), Flustra scruposa (i''a?>r.),

Cellarina scabra {Van Ben.), Cellulaiua scrupea {Aid.),

Sertularia scrupea {Bush), S. Delilii {Busk, Aid.),

Cellularia scabra {Smitt).
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Hab. : Nortliuinberland and Durham Coasts.

This species greatly resembles the preceding. It

grows to a height of ^ inch. The operculum is trian-

gular in shape, with the angles somewhat rounded,

and is ornamented with a vandyked, fan-shaped pattern.

Each cell is surmounted by a spine. The ooecia are

ornamented with radiating lines.

5. S. EEPTANS, Linn. Plate XVII. fig. 5.

Sertularia reptans {Linn., Fabr., Tiirt., Stew.), S.

repens (Berkenhouf), Cellularia reptans {Pall., Reid,

Smitt, Flem., Dal, G. J., P. H. O., D. L., R. Q. C),

Cellaria reptans {E. and S., Latnlt., Stark), Scruparia

reptans {Ohen), Crisia reptans {Lamx., Temp.), Aca-

marchis Geoffroyi {Andouin , Savigny) ,^\CQ\\div'\?i reptans

{De B.), Canda reptans {Gray, Bush, McA.), Bicellaire

rampante {De B.).

Hab. : Common, on stones, shells, and other zoo-

phytes.

This is the '^Creeping Coralline '' of Ellis (Corall.,

37). The cells are oval, with three spines on the outer

margin. There is a small avicularium behind the

spines. The operculum is very curious, being well

described by Mr. Hincks as " antler-shaped.^^ The
colour is light grey, occasionally tinged with red. The
ooecia are globose and ornamented with punctures.

The zoarium is attached to the object upon which it

grows by tubular roots, some of whicb^ as Ellis found

out, are " full of hooks the better to secure it when it

adheres to soft spongy substances.
^^

At the points of division of the branches are tubular

processes serving as hinges to prevent strain upon the

zoarium by the motion of the waves, &c.

" When this zoophyte is put into vinegar, a strong
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effervescence ensues, till the stony or coral-like coat is

destroyed; and tlien the cells, still keeping their shape,

appear to be made of a thin pliable membrane like

those of the hinges and roots ; so that roots, hinges,

and cells appear now to be one continuous tubular

membrane, only modified into different shapes.'^

—

Ellis.

This is one of the most easily identified species, the

peculiar-shaped operculum being most prominent, and

the entire zoophyte being interesting and beautiful.

Genus IV. Caberea, Lamouroiix.

From Caberea, the daughter of Proteus.

Zoarium not articulated. Zooecia 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 very large, placed in two rows, stretching ob-

liquely downwards across the back of the zooecia,

which they almost cover, to the median line, notched

above and traversed through a great portion of their

length by a shallow groove. Setoe usually toothed on

one side.—T. H.

1. C. Ellisii, Fleming.

Flustra Ellisii (Flem.), F. setacea {Flem., G.J.,D.L.,

De B.), Cellulai'ia Hookeri {O. /., D. L.), Bicellaria

Hookeri {De B.), 0. Hookeri [Bush, P. E. G., McA.),

Flabellaria setacea {Gray).

Hab. : In deep water in Shetland, the Minch {A.

M. N.), Torquay {Hooker).

This species grows to the height of 1 inch, and is

fan-shaped and yellowish-brown. It appears to be

rare, except in the Shetland Seas, in which Norman
says it is one of the more common Polyzoa. Dr.
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Fleming says that tlie " branches are straight, stiff,

and brittle, the cells are protuberant dorsally, and their

rounded top is nearly free, projecting laterally, giving

the edge a remarkably jagged outline ; and the pearly

ovaria are rounded." A prominent feature is the

curious vibraculum, which is long and toothed, and

springs from a large grooved vibracular cell. This

species possesses avicularia, and each cell is armed

with three spines on the upper margin.

2. C. BoRYi, Audouin.

Crisia Boryi (^Audouin), Cellularia Hookeri {Flem.),

Selbia zelanica (Gray), Caberea zelanica (Bush).

Hab. : Torquay (Hoolier), Herm, Budleigh-Salterton

(Hincks), Channel Islands {A. M. N.). " Essentially a

southern form."

This species is much smaller than the preceding, the

height being about ^ inch. The vibracula are long

and serrated, and each cell has a somewhat oval oper-

culum.

The Rev. A. M. Norman states that if the habitats

given by various authors are correct, the range of this

species is most extraordinary. No other Polyzoa

—

probably very few marine animals—have so extensive

a distribution.

FAMILY IV. BIOELLARID^.

Zooecia rather loosely united in two or more series, or

disjunct; ohconic, or boat-shaped, the ajyerttire usually

occupying a large proportion of the front. Avicularia,

ivhen present, capitate, pedunculate, and jointed. Zoa-

rium not articulated, erect and phytoid, or composed of

a mmiber of cells connected by tubular processes.—T. H.
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Genus I. BicellariAj Blainville. {Bis, twice, and

cella, a cell.)

Zoarmm erect, phytoid. Zooecia 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 vihracula.—T. H.

1. B. ciLiATA, Linn. Plate XYII. fig. 6.

Sertularia ciliata {Linn., BerJc., Turt.), Cellularia

ciliata {Pall, Bal.,Flem.,B'Orh., G. J., B.L., P. E. G.,

JR. Q. C), Cellaria ciliata {E. and S., Larnk.), Bugula

ciliata {Chen), Crisia ciliata {Lamx., Temp., Van Ben.).

Hab. : Cornwall, South Devon, Filey, Fleetwood,

Menai Straits {T.E.), St. Andrews {McL), Suther-

landshire {C. W. P.), Durham Coast {Eogg), Bangor,

Southport {A. 8. P.), Ilfracombe (P. E. G.).

Ellis (CoralL, 38) names this species '' the Ciliated

Coralline.'^ It is a beautiful zoophyte of a pellucid

white colour, forming delicate tufts from \—1 inch in

height. On the upper part of each cell are 4 to 7 long

calcareous spines, which are easily detached when dry,

and one similar spine on the lower margin. Ellis

describes the spines as being like eyelashes. Their

bases are narrow, and seem to be jointed.

Mr. Gosse (D. C, 144, plate vii.) describes and

figures this under the name Cellularia ciliata. He
describes the cells as " like a wineglass in form, with

the rim oblique. The spines are affixed by a joint to a

tubercle in the rim, and are four or five times as long

as the cells. The polyps have 12 tentacles." This

species also possesses avicularia, which are small and

have toothed beaks. ^'^The motions of this strange
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appendage are in keeping with its curious structure.

The whole head ordinarily sways to and fro upon the

slender joint at the poll^ at intervals of a few seconds
;

but besides this motion, which is even, though rather

quick, the lower mandible, which commonly gapes to

its utmost extent, now and then, at irregular intervals,

closes with a strong sudden snap, much like the

snapping of a turtle's jaws, and presently opens again

and leisurely resumes its former expansion."

2. B. Alderi, Busli.

B. unispinosa (Sars).

Hab. : Shetland, Hebrides {A. M. N.). '

This species is white in colour, and branches dicho-

tomously. It is considered by Mr. Hincks to be a

transition species between the uniserial and biserial

forms, as the zooecia, although side by side, are not

united throughout their whole length. Each cell is

armed with a single long curved spine. " The ovicells

remind one in their form of the flower of the calceo-

laria, to the form of which they bear a close resem-

blance."

—

Norman.

Genus II. Bugula, OJien.

Zoarium erect, phytoid. Zooecia boat-shaped, or

subquadrangular, elongate, united in two or more

series. Aperture occupying a large proportion (occa-

sionally the whole) of the front, not turned upwards or

oblique. Avicularia in the form of a bird's head,

pedunculate and jointed, usually one in each cell.

—

T. H.

1. B. AvicuLAEiA, Linn. Plate XVIII. fig. 1.

Sertularia avicularia {Linn., Ttirt., Berk.), Cellaria

avicularia {E. and S., LamJc., G. J.), Crisia avicularia

Q 2
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{Lamx., Temp.), Cellularia avicularia {G. J., D. L.,

B. Q. C), C. avicularis {Reid, Dal.), Ornithopora avi-

cularia (D'Orb.).

Hab. : Hebrides, Shetland (A. M. N.), Peterhead

{C.W.P.), South Devon (T. E.), Cornwall {R. Q. 0.),

Seascale and Blackpool {A. S. P.).

This species is often confounded with the succeeding

one, and both are named by Ellis the " Bird^s Head
Coralline/^ His description and plate xx. aA, apply

to this species, and his figures G, H, on plate xxxviii.

apply to B. turhinata. Ellis was greatly puzzled by

the avicularium. He says :
" On the outside of each

cell we discover, by the microscope, the appearance of

a bird's head with a crooked beak, opening very wide;

the use of which is as yet unknown to us, not having

yet seen this species in its proper element."

Each cell has three spines ; two at the upper outer

angle, and one on the inner upper angle. The avicu-

laria are large, and placed midway on the outside of

each cell. The branches of this and the succeeding

species are fan-shaped (flahellate). In colour the

zoophyte is orange-brown when living, and almost

white when dried.

2. B. TURBiNATA, Alder. Plate XVIIL fig. 2.

Cellularia avicularia {Pall., P. H. O.).

Hab. : Ilfracombe [P. H. G.), Herm, Guernsey {Aid.),

Tenby (Dyster), Llandudno, Isle of Man, South Devon

{Hincks), Menai Straits {A. S.P.).

This species is larger than the preceding, growing

to 2 inches in height. It grows in flabellate branches,

spirally arranged round the central stem, so as to look

like a series of funnels placed inside each other.

The colour, when living, is orange, becoming paler
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when dried. Each cell has a single spine at each of its

upper angles. The cells are arranged in 2—6 series, and

are rectangular, with a,n orifice extending over almost

the entire front. The avicularia are large and rounded,

and placed on the outer side of the cells near the top.

The ooecia are globose, with a " hyaline border round

the orifice.'^

Mr. Gosse's description of Oellidaria avicularia

(D. C, 195) applies to this species. He points out as

a curious feature of the avicularia, that they continue

their motions after the death of all the polypides in the

zooecia. He describes the funnel-shaped spiral grdwth

of the zoarium as arising from fan-shaped branches, so

arranged as to be seen, on turning the whole round,

to compose one corkscrew band of fans. Mr. Gosse

gives a very full and interesting description of the

entire structure of this zoophyte.

3. B. PLABBLLATA, Thompson. Plate XVIII. fig. 3.

Flustra avicularis {Sowerhij, Flem., G. J., Lama;.,

Be B., B. L., R. Q. C), F. angustiloba {Lamk.), F.

capitata {Hogg), Ornithoporina avicularia (B'Orh.),

Avicella avicularia {Van Ben.), Avicularia flabellata

{Thompson, Gray).

Hab. : St. Andrew's (McL), Northumberland {Aid,),

Peterhead {G. W.P.), Filey, Isle of Man, South Devon

{T. E.), Menai Straits {A. 8. P.).

The species is figured by Ellis as a variety of the

Bird's Head Coralline (Cor., plate xxxviii. fig. 7).

The branches are fan-shaped, and the zooecia are

placed side by side in broad strap-shaped rows from

4—7 zooecia in breadth. The cells are oblong-, and

armed with two spines at each upper angle ; one spine

being generally longer than the other. The colour is
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" delicate flesh colour '' when alive, and ashy when

dried. The zoophyte is about an inch in height.

4. B. CALATHDS_, Normcin.

Hab. : Herm [A. M. N.\ South Devon Coast (T. H.).

This species much resembles the preceding, but

differs in colour, retaining its yellowish-horn colour

even when dried. The cells are arranged in about

6—8 rows, and there are two eqiial spines at each

upper angle. The zoophyte is not so flabellate as the

preceding, as it " always takes the form of an elegant

simple cup.^'

Described by Norman in Q. J. M. S. (N. S.), viii. 218.

5. B. PLUMOSA, Pallas. Plate XVIII. fig. 4
Acamarchis plumosa ((?./.), Cellularia plumosa (Pall.,

B. Q. G., D. L.), Cellaria plumosa (E. and S., Bosc,

Lamlv.), Crisia plumosa (Lamx.), C.fastigiata (Temp.),

Bicellaria plumosa (De P.), Crisularia plumosa {Gray),

Cellularia fastigiata (Flem., Blwmenhach)

.

Hab. : Salcombe, Fleetwood (T. H.), Firth of Forth

{D. L., jun.), Northumberland (Aid.), Menai Straits

{A. 8. P.).

This is the "Soft Feathered Coralline'' of Ellis

(Coral., 33). It is a very graceful species, of a buff

colour, and grows in tufts to a height of 2 inches or

more. The cells are biserial and alternate, and each

cell possesses a single spine at the top outer angle, and

a small avicularium.

6. B. PUEPUEOTiNCTA, Novman.

Cellularia fastigiata {Dal.), Cellularia plumosa {G.J.

Sars), Bugula fastigiata (Aid., Sars).

Hab.: Loch Ryan {D. L.), St. Andrews {McL),

Shetland {A. M. N.), Filey [T. E), Wick {Peach),

Menai Straits {A. 8. P.).
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This species has been confounded with B. phimosa,

but it is not so gi'aceful. It appears to take its place

as a northern form.

It derives its specific name from the fact that when
dried it becomes purple in colour.

Each cell is surmounted by a single blunt-jointed

spine. The avicularia are larger than in B. plumosa.

7. B. MuRKAYAiJA, Johnston.

Flustra Murrayana {G. J., D. L.), Flabellaria spiralis

(Gray), Avicella multispina {Van Ben.), Menipea fruti-

cosa (Packard).

Hab. : Scarborough {Bean), Northumberland {Miss

Dale), Yorkshire and Orkney {Lieut. Thomas, R.N.),

Stonehaven {Lady Keith Murray), Peterhead (G. W. P.),

Leith, Newhaven {D. L., jnn.), Lamlash {T. H.).

This species very much resembles in mode of growth

some kinds of Flustra. It grows to about 1 inch in

height^ and is light coloured. The zooecia are arranged

in strap-shaped branches, and 4—12 in breadth. Each

cell is armed with a number of marginal spines on

each side, and one blunt short spine at each of the

upper angles. The ooecia are marked with radiating

lines.

There is a variety of this species {fruticosa) which

is more slender in habit, and has narrower branches.

Genus III. Beania, Johnston.

Zoarium subcorneous or calcareous, erect or decum-

bent. Zooecia sessile, erect, scattered, united one to

the other by a slender tube, originating from the

dorsal surface or from the side near the base. Aperture

occupying the entire front, the margin furnished with

hollow spinous processes arching over the opening;
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mouth termmal. Ooecia and Avicularia wanting.

—

T. H.

B. MiRABiLis, Johnston. Plate ZVIII. fig. 5.

Hab. : Scai^borough {Bean), Salcombe, Torbay, Lam-
lash, Isle of Man, Channel Islands [T. H.), Hastings

{Miss Jelly), Peterhead {C. W.P.), Ilfracombe {.P. E.G.).

Zooecia "boat- shaped/^ 7—10 spines on each side

of the aperture, cells connected by a slender tube.

This is a small and beautiful species. The origin

of its generic name is as follows. Dr. Johnston says :

'^This remarkable genus was discovered by Mr. William

Bean, of Scarborough. I felt much gratified in asso-

ciating it with his name. He is well known to natu-

ralists generally by his multitudinous discoveries in

British zoology, recent and fossil.^^

Dr. Landsborough, quoting from Mrs. Gatty, de-

scribes the cells as resembling beetles that have lost

their heads. The polypide has 20 tentacles.

FAMILY V. NOTAMID^.

Zooecia in pairs, each iiair arising by tubular pro-

longations from the pair next but one below it ; at each

bifurcation a new series of cells intercalated into the

branches.—T. H.

Genus I. Notamia, Fleming.

Zoariwni consisting of a creeping tubular stem and

erect shoots. Zooecia united laterally in pairs ; above

each pair two stemmed avicularia, originating, one on

each side, from the inferior tubular prolongation of

one of the cells immediately above. Ocecia none.

—

T.H.
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N. BURSARiA^ Linn. Plate XIX. fig. 1.

Sertularia bursaria (Linn., Berk., Stew.), S. bursa

[Tiirt.), Cellularia bursaria {Pall., Ellis), Cellaria bur-

saria {E. and 8., Lamlc), Dynamena bursaria {Lamx.,

Be B.), Gemicellaria bursaria {De Bl., D.L.), Epistomia

bursaria {Gray).

Hab. : Isle of Wight {Busk), Swanage (Hincks),

Hastings {Kingsley).

This species derives its specific name from the re-

semblance of its cells to the pods of the " Shepherd's

Purse," from which Ellis (" Corallines," 41) called it

the " Shepherd's Purse Coralline." His description,

which is as follows, is accurate and interesting :
" This

most beautiful pearl-coloured Coralline adheres by
small tubes to fuci, from whence it changes into flat

cells; each single cell, like the bracket of a shelf,

broad at top and narrow at bottom. These are placed

back to back in paii-s one above another on an ex-

tremely slender tube, which seems to run through the

middle of the branches of the whole coralline. The
cells are open at the top. Some of them have black

spots in them, and from the top of many of them a

figure seems to issue out like a short tobacco-pipe, the

small end of which seems to be inserted in the tube

that passes through the middle of the whole. The cells

in pairs are thought by some to have the appearance

of the small pods of the Shepherd's Purse ; by others,

the shape of the seed vessels of Vei-onica or speed-

well."

This tobacco-pipe appendage alluded to is, of course,

the avicularium.
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FAMILY VI. CELLARID^. {Cella, a cell.)

Zooecia usually rhomhoidal or hexangular, disposed in

series round an imaginary axis, so as to form cylin-

drical shoots. Zoarium erect, calcareous, dichotomously

branched.—T. H.

Genus I. Cellaeia, Lamouroux (in part).

Cella, a cell.

Zoarium jointed at intervals^ the internodes con-

nected by flexible horny tubes. Zooecia 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.

Ooecia immersed.—T. H.

1. C. FiSTULOSA, Linn. Plate XVIII. fig. 6.

Cellaria salicornia [Lamx., LamJc, StarJc, Bosc, Be B.,

B'Orh.), 0. farciminoides {E. and S.), Eschara fistulosa

{Linn.), Cellularia salicornia {Pall.), Tubularia fistulosa

{Linn., Berk., Turt, Stew.), Flustra fistulosa {Linn.),

Salicornaria salicornia {Guvier), Farcimia fistulosa

{Flem., G. J.), Salicornaria fistulosa {Templeton), S.

dichotoma {Schiveigger), Farcimia salicornia {0. J.,

B. Q. C), Salicornaria farciminoides {Bush, Reuss, G.J.,

McA.,D.L.).

Hab. : South Cornwall {R. Q. C), South Devon

{T.H.), Northumberland {Aid.), Weymouth {A. S. P.),

St. Andrew's {McI.), Shetland {Norman).

The popular name of this zoophyte is the '' Bugle

Coralline," which was given to it by Ellis (Corall., 46),

who says :
" This beautiful stony coralline proceeds

from membranaceous tubes, which enter into and form

cylindrical joints composed of stony lozenge-shaped
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cells, with a proper entrance to eacli. These surround

the whole surface of the coralline.''^

The zoophyte grows to the height of 3 inches, and is

white in colour. It is very easily distinguishable by

reason of its jointed character and the regular lozenge-

shaped cells all over its surface.

2. C. siNUOSA, Hassall.

Farcimia sinuosa {Hassall), F. spathulosa (Hassall),

Salicoruaria sinuosa {G. J., Busk, Aid., D. L., McA.),

F. salicornia {R. Q. G. in part), S. farciminoides (Bush,

var.).

Hab. : Belfast and Dublin Bay (Tliompson), South

Devon, Cornwall, Brixham (T. H.), Northumberland

(Aid.), Shetland (Norman).

This species grows to a height of 3 or 4 inches. It

very much resembles the preceding in appearance, but

is distinguished by its stouter growth and larger

size.

3. C. JoHNSONi, Bush.

Nellia Johnsoni (Bush), Salicornaria Johnsoni (Bush,

McA.).

Hab. : Shetland (Norman).

White. Growing to Ig in. Eesembles G. fistulosa,

but is more slender, and has the avicularia occupying

the place of cells.

FAMILY VII. FLUSTRID^.

Zoarium corneous and flexible, expanded, foliaceous,

erect. Zocecia contiguous, multiserial. Avicularia
'

usually of a very simple type.—T. H.

Genus Flustea, Linn. (A.-S. Flustrian, to weave.)

Zoarium erect^ frondose. Zomcia disposed in a single



236 NATURA.L HISTORY OP

layer, or in two layers united by the dorsal surfaces,

more or less quadrangular or linguiform, with a raised

margin, the aperture occupying the whole or a con-

siderable portion of the front of the cell, and closed in

by a membranous covering. Ooecia immersed.—T. H

Zooecia in two layers.

1. F. POLIACEA, Linn. Plate XIX. fig. 2.

Forus cervinus (Jussieii), Eschara foliacea [Linn.,

Pall., Moll).

Hab. : Common.
This common zoophyte is popularly called the

'^Broad-leaved Hornwrack.^' It grows in fronds

somewhat resembling the fronds of algae, to a height

of 4 or 5 inches. The colour is brown, and it possesses

a peculiar odour, which has been variously described.

Ellis considers it fishy. Grant, Couch, and Hincks

liken it to that of the violet ; Dr. Landsborough to

that of Verbena ; and Pallas to that of orange. Hooker

says^ " For curiosity and beauty I have not, among all

the plants or vegetables I have yet observed, seen any

one comparable to this seaweed '^
(!).

The zoarium consists of a number of zooecia, placed

side by side, extending along both sides of the fronds,

which spread out in a palmate form, and are deeply

divided into narrow and broad segments, which are

often again subdivided towards the extremities. The

segments are narrowed at the base, and are generally

rounded at the top. Each cell has two spines at each

side of the semicircular top. The avicularia are irre-

gularly distributed between the cells.

2. F. PAPYRACEA, Ellis and Solander. Plate XIX.

fig. 3.
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Flustra cliartacea {Tart., Stew., Bosc, Laiiix., 11. Q.G.,

G. J., D. L.), Chartella papyracea (Gray).

Hab. : Coast of Sussex (Ellis), Brighton (Lister),

Plymouth, Ilfracombe (T.H.).

This species is described by ElHs and Solander

(N.H.Z.,13), under the name of the "Paper Sea Mat,"

as like paper with cells on both sides, having the tops

of its branches formed like the edge of an axe. This

sea mat is of a slender and delicate texture, like thin

semi-transparent paper of a very light straw colour."

F. papyracea is much smaller and more delicate than

the preceding species, growing to the height of about

1| inches. The cells have 07ie spine at each corner of

the upper end.

3. F. SECUEiPRONS, Pallas.

Eschara foliacea /3 (Linn.), E. securifrons (Pall.),

Flustra truncata (Linn., Lamk., Mull., JS. and 8., Lamx.,

Flem., G. J., Grant, Hogg, B. Q. C., D. L., McA.), F.

papyracea (Dal.), Chartella securifrons (Gray), F. tron-

quee (De B.).

Hab. : Common on the shores of Scotland and

northern shores of England.

This species grows to a height of 4 or 5 inches, and

is as much as 3 inches in breadth. It is divided into a

large number of narrow segments, from the edges of

which " leaflets " often spring. The cells are oblong,

and have no spines. Ellis gave it the name of the

"Narrow-leaved Hornwrack," to distinguish it from

F. foliacea.

4, F. Barleei, BusTc.

Hab. : Shetland (Norman).

"This species has large rectangular cells, with no

spines. When dry it has a varnished appearance."
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Zooecia on one side only.

5. F. CAEBASEA, E. and 8. Plate XIX. fig. 4.

Carbasea papyracea (Gray), C. papyrea [BusJi, Aid.,

McA.), F. voile (DeB.), F. papyrea (Smitt), Semiflustra

carbasea {D'Orh.).

Hab. : Aberdeen (Skene), Durham coast [Hogg),

Berwick coast (G. J.), Stonehaven {Lady Keith Murray),

Newhaven {D.Z.Jun.), Filey {T.H.).

This specieSj first described by Ellis and Solander

(N. H. Z., 14) under the name of the " Lawn Sea Mat,"

is easily distinguished from the other Flustrce by having

cells on one side only, which cells are larger than in

any of the other species^ and are egg-shaped at the top,

and without spines. It grows to a height of 2 or 3

inches, and is broad, and of a yellowish-brown colour.

Dr. Grant has calculated that " a common specimen

of this zoophyte contains more than 18,000 cells.''^

FAMILY VIII. MEMBRANIPORID^.

Zoarium calcareous or membrano-calcareous, incrust-

ing (so far as British species are concerned). Zooecia

forming an irregular continuous expansion, or in linear

series, loith raised margins, and more or less membrana-

ceous in front.—T. H.

Genus I. Membranipora, De Blainville.

Zoarium incrusting. Zooecia quincuncial, or irregu-

larly disposed, occasionally in linear series ; margins

raised; front depressed, wholly or in part membrana-

ceous.—T. H.

With a memhranous front ivall.

1. M. Laceoixii, Audouin.
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Flustra Lacroixii {Savignij), F. distans {Hassall),

F. Peachii {R. Q. C), Membranipora reticulum (Reuss),

Biflustra Lacroixii (Smitt), Conopeum reticulum {Gray).

Hab. : Cornwall, South Devon, Ramsay (T. H.),

Hastings {Miss Jelly), Tynemouth {Aid.).

This species spreads in colonies over shells and stones.

The cells are oval in shape, with thick margins, placed

in somewhat irregular rows, and usually having two

triangular openings in the crust of the zoarium between

each cell and the one below it. The cells are generally

armed with spines, which sometimes number two or

three stout ones, and at other times are as many as ten

or a dozen, in which case they are shorter and more

slender.

2. M. MONOSTACHYS, Bush
F. distans (D. L.).

Hab. : Suffolk coast {Bush), Ilfracombe {T. H,), Yar-

mouth (Wigham), Hastings {Miss Jelly).

This species assumes diff'erent appearances according

to the age of the colony, at first branching in single

series_, and ultimately increasing in number of rows so

as to have the regular colonial appearance. The zooecia

are ovate, and have a single erect spine at the bottom

of each cell, and also one on each side near the top

;

sometimes there is a large and varying number (up to

18) of spines distributed round the mai'gin.

3. M. CATENULAEiA, Jamesoii.

Tubipora catenularia {Jameson) , T. catenulata {Stew.),

Hippothoa catenularia {Flem., Bush, G. J., R. Q. C,
D. L., McA.), H. Elliotae {Gray), Pyrifora ramosa

{D'Orb.).

Hab. : Generally distributed (in deep water).

This species has been called the ''Beaded CorallinOj''^
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and resembles the preceding' in mode of growth

—

usually extending in single linear series. " The zooecia

are connected like a string of bugles ; the cells are

oval, but widest and roundest at the top."

—

Johnston.

Dr. Landsborough, in describing a specimen obtained

by him, says that it covered about three inches of a

shell in length, and about an inch and a half in breadth.

The cells are sometimes marked with parallel lines.

4. M. PiLOSA, Linn. Plate XIX. fig. 6.

Flustra pilosa [Linn., E. and S., Lamk., Lamx., Grant,

Lister, Mull., Bosc, Flem., G. J., De B.), Eschara pilosa

[Pall., Moll.), Flustra dentata [E. and S., Mull., Lamk.,

Lamx., Bosc, Be B.), F. lineata {Esper), Membranipora

stellata {Thompson), Annulipora pilosa [Gray), A. den-

tata {Gray), E-eptelectrina pilosa {D'Orh.), R. dentata

{D'Orh.).

Hab. : Very common.

This very common but very beautiful zoophyte is

the " Irregular Spongy Foliaceous Coralline " of Ellis

(Cor., 73), who refers to it as "this common sea insect's

cell.''^ In appearance it often seems to cover the fi'onds

of algae with a silver incrustation, and under the lens

the individual cells are seen to be most curiously

wrought. The cells are placed either side by side or

alternately, and are long and dotted all over with oval

discs. A long spine usually proceeds from just below

the orifice of each cell, which is also guarded by from

4—12 marginal spines sometimes bending over the

cell.

The zooids of this species possess a curious interten-

tacular organ, which is oblong, and placed between the

base of two of the tentacles, and attached to the ten-

tacular ring. It is lined and surmounted with cilia.
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Mr. Hincks has studied the purpose of this organ, and,

in his opinion, considers that " at certain seasons it is

the channel through which cercarice are ejected from

the perigastric cavity. The connection proved to exist

between this organ and the cercarice—rwhich must be

regarded as spermatozoic bodies—may be accepted as

conclusive evidence that it is subservient in some way
to the function of generation."

5. M. MEMBRANACEA, Limi. Plate XIX. fig. 5.

Flustra membranacea {Linn., MiilL, E. and 8., Flem.,

Lamx., B. Q. G., D. L., G. J.), F. telacea [Lamh.),

Reptoflustra telacea {B'Orh).

Hab. : Common.
This zoophyte is commonly found spreading in gauze-

like areas over the fronds of fiici. It spreads to a

remarkable extent. Dr. Landsborough and Dr. John-

ston have both seen specimens as much as 5 feet in

length, with a breadth of 8 inches; and the former

observer calculated that " this web of silvery lace had

been the work and the habitation of above two millions

of industrious and, we doubt not, happy inmates." The

cells are quadrangular and oblong, with a blunt spine

at each upper angle.

On some of the cells of this species occasionally

occur long tower-like transparent processes or cells,

which have been considered by some as ovicells, and

by others as abnormal growths.

This is the " Chagrin (Shagreen) Sea Mat " of Ellis

(Ellis and Solander, N. H. Z., 18).

6. M. HEXAGONA, Bush.

Flustra coriacea {G. J., D. L.)

.

Hab.: Isle of Man (Forbes), Peterhead (Peach),

Coast of Devon {Miss Cutler). Rare.

R
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" The cells are broadly elliptical or hexagonal, with

generally two hollow tubercles on the posterior angle

of the aperture/' Landshorough.

7. M. LiNEATA, Linn. Plate XX. fig. 2.

Flustra lineata {Linn., Fabr., Mull., Lamx., Jameson,

Le B., G. J., D. L), Callopora lineata {Gray), Eepte-

lectrina lineata {D'Orb.).

Hab. : Common on rocks, shells, and seaweed.

This species spreads in irregularly circular patches.

The cells are oval, protected by 6—12 spines, most of

which bend across the cell so as almost to meet. The

ovicels are large and pearly, and generally accompanied

by an avicularium.

8. M. CEATicuLA, Alder.

Flustra lineata {R. Q.G.).

Hab. : Eare. Northumberland {Aid.), Isle of Man,

Oban {T.K), Wick, Cornwall {G. W.P.).

The cells are oval and regularly arranged. Each cell

is protected by about 13 closely-set, glistening spines,

the two upper ones being of great length.

9. M. spiNiPERA, Johnston.

Flustra spinifera {G. J.).

Hab. : Northumberland and Durham {Aid.), Isle of

Man, Devon {T. E.), St. Andrews {McL).

This species is distinguished from M. lineata by its

numerous long stout spines (14—18), and its stalked

avicularium.

10. M. PLUSTROiDES, Rinchs.

Hab. : Guernsey, Cornwall, South Devon {T. H.),

Birterbay Bay {Norman).

Described by Mr. Hincks in the Annals of N. H.,

ser. 4, XX. 213.

Mr. Hincks considers this species as transitional
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between the Flustrce and the regular species of ilie?n-

braniporce. The cells are large, closely packed and

oval, armed with about a dozen large spines incurved.

Oval avicularia are scattered amongst the cells as in

Flustra.

11. M. DiscEETA, Hincks.

Hab. : South Devon, Guernsey (Hincks).

This species was described by Mr. Hincks in the

Annals of N. H., ser. 3, ix. 200.

From the description and figure of this species

(" Britieh Marine Polyzoa," plate six. figs. 8, 9), the

cells, which are small, appear to be veiy curious and

beautiful; " tlie margin being cut into about 20 lobes,

supporting as many delicate sharply pointed spines,

which bend slightly inwards,"

12. M. CURVIROSTRIS, Hiiicks.

Hab. : In deep waters off Polperro.

Described by Mr. Hincks in the same publication as

the last species.

It possesses " large avicularia, with curved and

pointed mandibles directed upwards."

13. M. UNICORNIS, i^Zemm^.

Flustra unicornis {Flem., De B.), Membranipora

membranacea, in part {G. J., D. L.).

Hab. : Common. Northumberland and Durham
{Aid), St. Andrews {McL), Ayrshire coast {D. L.),

Dogger Bank (T. H.).

This species forms extensive coarse gauze-like crusts

of a whitish colour. The cells are large and oval, with

two spines, one towards the upper part of each side.

There is a large avicularium borne at the summit of

each ovicel.

14. M. DuMEEiLii, Audouin.

B 2
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Flustra Dumerilii [Audouin), M. Flemingii (Busk),

M. Pouilletii {Aid., Bush, McA.).

Hab. : As last, species. Also Isle of Man, Ilfracombe,

Cornwall {Hindis).

This species is allied to the preceding, but is more

delicate in texture, and has a small avicularium and

strongly granulated ovicels. The zooecia bear 4—

6

spines.

15. M. SOLIDULA, Alder and Hincks.

Hab.: Guernsey {T. H.), Hastings {Miss Jelly).

This species has small oval cells, with beaded margins

and small globular prominences between the cells, each

o£ which has four spines on its upper margin.

Described in the Proceedings of the Dublin Univ.

Zool. and Botan. Association, ii., part i. 75.

16. M. AUEiTA, Hincks.

Hab. : Cornwall and Devon {T.H.), Northumberland

(Aid.).

Described by Mr. Hincks in the Annals of Nat. Hist.,

ser. 4, XX. 213.

This species is distinguished by the regular quin-

cuncial arrangement of the zooecia, which are ovate,

with plain margins. It greatly resembles M. Flemingii.

The adult cells are armed with one long spine at the

side, and two raised avicularia.

17. M. iMBELLis, Hincks.

Hab. : Scotland, West Coast, Brixham (jP. E.).

This species has large " pyriform " cells without

spines or avicularia, and is considered by Mr. Busk as

'^an unarmed variety of M. Flemingii ;'' but Mr.

Hincks considers it a separate species. The margins

of the zooecia are incurved and granulated. It is found

at a depth of 40—60 fathoms.
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With a calcareous lamina.

18. M. Flemingii, Bush. Plate XX. fig. 1.

Flustra membranacea {Miill., Fabr.), F. tuberculata

{O. J., R. Q. C), Ampliiblestrum membranaceum [Gray)

.

Hab. : Common.
In this species the zooecia are ovate, deep, and ex-

tended beneath the apparent surface. The aperture is

trifoliate, and each cell has 6—8 spines, one of which

in the centre of the margin is jointed to a tubular base,

and is long, and '' bears no small resemblance to the

blade of a scimitar." The appearance of the zoophyte,

with its array of sword-like spines guarding each cell,

is very curious. In exposed situations these long spines

are either not produced or are very soon rubbed off.

19. M. COENIGERA, Busk.

Hab.: Shetland {A.M.N.).

This is a rare species from deep water. The zocBoia

are lozenge-shoped, with 6 spines, the lowest pair of

which are forked. Large oblong avicularia are dis-

tributed amongst the cells.

20. M. RossELLii, Audouin.

Flustra Rossellii {Aud., Savigny).

Hab.: Shetland {A.M.N.), Isle of Man, Torbay

{T. H.), Peterhead (C. W. P.).

This species forms brown crusts on shells and stones.

There are no avicularia, and the zooecia are oval,

pointed below with raised and finely beaded margins.

21

.

M. TEiroLiuM, S. Wood.

Flustra trifolium {8. Wood), Membranipora solida

(Pachard), M. sacculata {A. M. N.).

Hab. : Shetland {A. M. N.), Wick (0. W. P.).

This species much resembles the preceding. The
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colonies are of a pale olive-green or reddish-brown

colour. It is found at a depth of 40— 170 fathoms.

22, M. MiNAx, Bush.

Hab. : Shetland [A. M. N.).

Described by Mr. Busk in the Q. J. M. S., viii. (1860),

125.

The cell is pyriform, with two long spines on each

side near the top, and a large pointed avicularium on

the margin at the bottom of the cell.

23. M. NODULOSA, Hincks.

Hab. : South Devon, Brixham {Hincks).

This species is found on shells at a depth of 30

fathoms and over. The cells are oval, without spines

or any ornamentation. Below each is a prominent

boss or projection.

Genus II. Megapoea, Hincks. (/xe7"9, large, and

TTopo^, an opening.)

Zoariunfi incrusting. Zooecia with a depressed area

in front, surrounded by a raised margin, and partially

closed in by a calcareous lamina. Aperture trifoliate,

the lower portion filled in by a horny plate, on which

the opercular valve works.—T. H.

1. M. EiNGENs, Busk.

Lepralia ringens {Busk, A. M. N.)

.

Hab. : Shetland. 80—170 fathoms {A. M. N.).

This species grows in small patches. The cells are

lai^ge and ovate, with " an inclosed area occupying the

upper portion of the front surface." There are about

6 spines on the upper margin, and there is a tall spine

on the side of the cell.

It was described by Mr. Busk in the Q. J. M. S., iv.

(1856), 308.
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FAMILY IX. MICROPORID^.

Zooecia ivith the front luall ivliole, calcareous ; margins

elevated.—T. H.

Genus I. Micropoea, Gray. {fiiKpo<;, small.)

Zoarium incrustiug. Zooecia with promiuent raised

margins ; front depressed, wholly calcareous ; orifice

semicircular or suborbicular, enclosed by a calcareous

border.—T. H.

1. M. CORIACEA, Esper. Plate XX. fig. 3.

Flustra coriacea U^sp., D. L.), Discopora coriacea

(Lamlx), Membranipora coriacea (Bush, McA.).

Hab. : Shetland {A. M. N.), Cornwall, Guernsey

(T. jH".), Hastings [Miss Jelly), Aberdeenshire {G. W.P.),

Isle of Man [Forbes).

The cells in this species are broad with thickened

margins, those at the sides terminating in a distinct

knob at the top. The orifice is small and semicircular,

with a straight lower margin. The whole of the cell

is dotted with small punctures. The appearance of

each cell is very suggestive of a mummy.
2. M. coMPLANATA, Norman.

Lepralia complanata [A. If. N.), Membranipora

Smittii [Manzoni)

.

Described by Mr. Norman in the Annals of Nat. Hist.,

January, 1864, page 84, from specimens without label

in Mr. Barlee's collection.

Genus II. Steganoporella, Smitt. {aTeyavb<i, covered,

porella, a little opening.)

Zoarium incrusting or (occasionally) rising into folia-

ceous expansions. Zooecia with the external characters
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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

with the orifice or opens into a second chamber imme-

diately beneath it.—T. H.

S. Smittii.

Membranipora andigavensis {Bush).

This species was discovered by Mr. Peach on the

tube of a Serpula off the Cornish coast.

The zooecia resemble those of Micropora, but have

an inner chamber occupying most of the cavity^ and

communicating with the orifice by a tubular passage.

The avicularia are nearly as large in area as the

zocecia, and have a prominent dark horn-coloured

mandible.

Genus III. Setosella, Hincks. {Setosa, bristly.)

Zoarnim incrusting. Zocecia with raised margins

;

front depressed and wholly calcareous. Aperture semi-

circular. Vihracular cells alternating with the zooecia

throughout the colony. Vihraculuni slender and seti-

form.—T. H.

S. VULNERATA, Busk.

Membranipora vulnerata {Bush).

Hab. : Shetland, on the very smallest stones at a

depth of 80—110 fathoms {A. M.N.).

The cells are oval, with a raised smooth margin. A
little above each cell is a long bristle or vibraculum,

whence the generic name is derived.

Described by Mr. Busk in the Q. J. M. S., viii. 124,

and by Mr. Hincks in the Ann. and Mag. N. H., Dec,

1877, and July, II
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FAMILY X. CRIBRILINID^.

Zoarium adnate, forming an indefinite crust, or erect.

Zocecia having the front ivall—more or less—fissured,

or traversed by radiating furroios.—T. H.

Gi-ENUS I. Cribrilina, Gray. {Cribrum, a sieve.)

Zoarium incrusting. Zooecia contiguous, having the

front*more or less occupied by transverse or radiating

punctured furrows ; orifice semicircular or suborbicular.

—T.H.

1. C. RADIATA, Moll.

Eschara radiata {Moll.), Lepralia innominata {R. Q.

C, D.L., G.J., Busk, T. H., Manzoni), L. scripta, L.

pretiosa, L. calomorpha (Beuss), Reptescharella pyg-
msea (B'Orb.), C. innominata (Smitt), L. annulata

(Heller, Manzoni).

Hab. : Common on South and South-West Coasts,

and to the West Coast of Scotland.

" The cells are white, ovate, and sometimes almost

orbicular, and when the ribs diverge from a central

umbo, each cell is like a pecten in miniature.^^

—

Lands-

borough. Some varieties have five or six spines.

The cell, like that of many other Polyzoa, is richly

sculptured, a large number of ribs or ridges branching

towards the margin from a central line, point, or pro-

jection, the interspaces being often decorated by punc-

tures and dots. The appearance of the colonies is

subject to considerable variation, being sometimes deli-

cate and gauze-like, at others coarse and dull in colour.

2. C. PUNCTATA, Rassall. Plate XX. fig. 4.

Lepralia punctata (Hassall, Bnsh, G. /., I). L.),

Escharipora punctata (Smitt).
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Hab. : Widely distributed on rocks and algae between

tide marks.

The young cells are whitisb^ becoming grey and

coarse when old. The cells vary considerably in ap-

pearancOj being sometimes elongated and decorated

with marginal tubercles and cross ribs^ at other times

without ribs or tubercles ; sometimes with a number of

ridges proceeding from a central raised area, at other

times almost plain ; sometimes with prominent spines,

at others with inconspicuous ones. The cells are always

more or less dotted with perforations, and there is

usually an avicularium on each side of the orifice.

3. C. ANNULATA, Fobricius.

Cellepora annulata [Fabr.), Lepralia annulata [Busk,

G.J., J). L.), Escharipora annulata (Smitt).

Hab. : Shetland {A. M. N.), Cumbraes (D. L.),

Oban (T. H.), St. Andrews (McL), Cornwall {T.

This species is called by its earliest discoverer,

" pulcherrima et perfectissima haec omnium visarum."

Dr. Landsborough calls it a very pretty species, and

describes each cell as being like a little barrel closely

hooped, and having transverse rows of perforations

betwixt the hoops. There is often a median line from

the top to the bottom of the cell. The colour in

general is a pale brownish-red.

There are often three or four spines in the upper

margin of the cell.

4. C. FiGULARis, Johnston.

Lepralia figularis {G. J., D. L., T.H., G^-ay, Busk),

Escharipora figularis {Smitt).

Hab.: Cornwall (C. W. P.), Guernsey {T. E.),

Hastings (Miss Jelly).
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The zoa3cia iu tliis species somewliat resemble tliose

of the preceding, but they have a row of small tuber-

cles just inside the margin, a tubercle terminating each

of the ci'oss ribs. The cells are barrel-shaped.

5. C. GATTYJ5, Biish Plate XX. fig. 5.

Lepralia Gattyi© {BusJc, D. L.), Lepralia Steindach-

neri {Heller).

Hab. : Sidmouth {Mrs. Gatty), Gruernsey {T. E.),

Hastings {Miss Jelly)

.

In Dr. LandsborougVs '' Popular History of British

Zoophytes " is the following description by its dis-

coverer, Mrs. Gatty :

—

" The centre of each cell is

ornamented with a rich pattern, and this is a very

characteristic feature. At the foot of each of the five

spines that surround the mouth or aperture is a black

ring, and below the mouth there is on each side a

single fine spine, which may be compared, perhaps, to

a qat^s whisker (a vibraculum). In the middle of all

there is a knob or projection (more or less obvious in

different individuals), and round this " umbo-like

"

projection there is a circle of small dots or punctures.

From this circle emanate rays or raised lines, between

each of which there is to be found a dot or puncture,

larger in size than those of the other circle. These

rays and stars are alternate, and so form a circle outside

the circle that surrounds the umbo."

Genus II. Membraniporella, 8mitt.

Zoarium incrusting, or rising into free, foliaceous

expansions, with a single layer of cells. Zooecia closed

in front by a number of flattened calcareous ribs more

or less consolidated.—T. H.

1. M. NiTiDA, Johnston. Plate XX. fig. 6.
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Cellepora uitida {Lanik., Fahr.), Escliaroides nitida

(M.Edw.), Berenicea nitida {Flem.), Lepralia nitida

{G. J., B. Q. C, D. L., Busk, T.H., Smitt), Berenice

brillante {De B.), Membranipora nitida {Smitt).

Hab. : Isle of Man {Forbes), Devonsbire (T. H.),

Cornwall ((7. W.P.), Ayrsbire, Ross-sbire coast {D.L),

Sbetland {A. M. N.), Berwick {G. J.).

Tbis is a beautiful little species. " It is like a

miniature buman tborax ; tbe cross pieces representing

tbe ribs, and tbe broad band into wbicb tbese are

inserted being analogous to a sternum."

—

Hassall.

" We migbt suppose it tbe tborax of a pretty little

fairy.''

—

Landshorough.

Tbe colonies bave a sbining appearance, in fact an

almost metallic lustre.

2. M. MELOLONTHA, Biisk.

Lepralia melolontba {Busk, D. L.), Lepralia nitida

(var. G. J.).

Hab. : Tbames Estuary {Lieut. Thomas), East Coast

{3Irs. Gatty).

Tbis species was at first tbougbt to be a variety of

tbe preceding, but it bas been separated from it. It

derives its specific name from tbe fact, tbat many of

tbe cells resemble a cockcbafer or tailed beetle, in baving

a strong spine turning up almost at rigbt angles from

tbe bottom. Tbis species grows in a brancbed manner,

and not in alternate rows, as in M. nitida.

Dr. Jobnston describes it as " brancbed in a fine

dendritic manner, like 8tomatopora dilatans."

FAMILY XI. MICROPORELLID^.

Zooecia adulate and incrusting, or forming erect and

foliated or dendroid zoaria; orifice more or less semi-
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circular, ivith the lower margin entire ; a semilunate or

circular i)ore on the front wall.—T. H.

Genus I. Microporella, Hincks. {fitKpo<;, small, and

TTOpO?.)

Zoarium incrusting. Zooecia with a semicircular

aperture, the lower margin entire, and a semilunate or

circular pore below it.— T. H.

1. M. ciLiATA, Pallas. Plate XX. fig. 7.

Eschara ciliata /3 {Pall.), Cellepora ciliata {Linn.,

Fahr., Bosc, Lamx.), Eschara vulgaris /3 {Moll.), Le-

pralia ciliata {G. J., D.L., B. Q. C, Busk), L. insignis

{Hassall), L. personata {Bush), L. lunata {Macgillivray)

,

L. utriculus {Manzoni), Flustra Genisii (^itc?., Savigny),

Escharina vulgaris (part) {M. Edw.), Eeptoporellina

subvulgaris {D'Orh.), Cellepora crenilabris {Reuss),

C. pleuropora {Reuss), Porina ciliata {Smitt), Porellina

ciliata {Smitt).

Hab. : Generally distributed, on sea weeds, shells,

and stones. Mr. Couch calls this the " branched celle-

pora." It assumes a variety of forms. The cells are

ovate, and frosted, the aperture is arched with a straight

lower margin and is armed with five to seven spines.

This, along with the other species of this genus, is dis-

tinguished by what is called a median pore or opening

in the front wall of each cell probably having respiratory

functions. In the present species the median pore is

often borne on a mucro or knob. The avicularia are

large and often curiously modified in structure ; four

distinct types of avicularia being recognized by Mr.

Hincks (A. M. N. H., ix. 25).

2. M. M-AUisu, Audouin.

Cellepora Malusii {Aud., Savigny), Cellepora Macry
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(TF. Thompson) , Lepralia biforis (6r. J., D. L.), L.

Malusii {Buslc, Heller, Manzoni), L. tliyreophora (Busk),

Herentia biforis (Gray), Escharina cornuta (D'Orh.),

Beptoporina Malusii and R. bexagona (D'Orh.), Porina

Malusii (Smitt).

Hab. : Strangford Lough {Thompson) , Larne [Patter-

son), Ayrshire Coast (D. L.), Sidmouth {Mrs. Gatty),

Wick {C. W. P.), Guernsey, South Devon, Cornwall,

Isle of Man {T. H.).

This is a well-marked species. The cells are ovate

and glistening, punctured except in the centre. The

orifice is armed with three or four spines. The median

pore is half-moon shaped, very large, and '' guarded

with delicate teeth so as to act as a sieve or strainer."

3. M, iMPRESSA, Aiidouin. Plate XX. fig. 8.

Flustra impressa {Aud., Savigny), Lepralia granifera

(G. J., Bush, D. L., Aid.), L. pyriformis {Bush).

Hab.: Holy Island, Berwick Bay {G. J.), Cornwall

{0. W. p.), Saltcoats {D. L.), Shetland (^. if. iV.), Ilfra-

combe, South Devon, Isle of Man (T. H.).

The following notes by Mrs. Gratty describe this

species :
—" The typical forms of M. impressa (L. grani-

fera, Johnston) may be considered to lie between two

extremes. One extreme variety lies flat to the sea-

weed, and is cut into a finely-marked diamond pattern,

round the four sides of which are a row of dots or

punctures. There is also an opening below the mouth "

(the median pore, which is circular in this species).

" The pure transparency of the cell in its young con-

dition—varied by a thicker line which marks out its

diamond shape, and in which lie the row of dots

—

makes it a very pretty object. It is so glassy in

texture that the colour of the red phyllophora can be
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distinguislied throug-h the cells. As it advances in

age tlie opening below the mouth looks as if it was on

a raised knob, and the flat appearance of the cell is

gone. The other extreme form is one in which the

side horns and the heavy knob are so prominent as to

be the leading features of the species. In modified

instances the front protuberance is lower and the horns

less distinct.'^

4. M. viOLACEA, Johnston.

Lepralia violacea (G. J., Bush, 3£anzoni, D. L.), L.

plagiopora {Busli), L. diversipora [Beuss], Porina

violacea (Smitt), P. plagiopora {Smitt).

Hab. : Isle of Man (Forhes), Cornish Coast {G. W. P.),

Hastings {Miss Jelly), Brixham, Torbay, Guernsey

(T.H.).

This species forms irregular crusts of a violet or

cream colour on shells, stones, &c. The cells are ovate,

with a rough granular surface, depressed in the middle,

where there is a large circular median pore. There is

also an avicularium. The old cells lose their beauty

and become " almost confluent of a dead whitish colour,

flatfish and sometimes thickly perforated.'^ In a

specimen now before me the perforations are extremely

large.

Genus II. Dipokula, HincJcs. {SU, double.)

Zooecia with the orifice arched and expanded above,

contracted below, and slightly constricted by two

lateral projections (horseshoe-shaped), lower margin

straight ; a semilunate pore on the front wall. Avicu-

laria.—T. H.

1. D. VERRUCOSA, Peach.

Eschara verrucosa {G. W. P.), E. lunaris {Waters).
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Hab. : Lautivet Bay, Cornwall (0. W. P.).

This rare species is distinguished by its dendroid

manner of growth. It is of a light brown colour.

The branches are cylindrical; the cells become so

incrusted that in the older specimens sometimes only

the orifice is visible.

Genus III. Chorizopoea. {xcopt^co, to separate.)

Zooecia more or less distant, connected by a tubular

network ; the orifice semicircular, with the inferior

margin entire ; the special pore wanting.—T. H.

1. C. Brongniartii, Audoidn. Plate XX. fig. 9.

Flustra Brongniartii {Aud., Savigny), Lepralia

tenuis [Hassall, G. J., D. L.), L. assimilis {G.J.,D.L.),

L. Jacotini {Gray), L. Brongniartii {Bush, Aid., Heller),

Mollia tuberculata {D'Orh.), M. Brongniartii {D'Orh.),

L. capitata {Reuss).

Hab. : Dublin Bay {Hassall), Cornwall {G. W. P.),

Sidmouth {Mrs. Gatty), Lamlash {D. L.), Ilfracombe,

Isle of Man {T. H), Hastings {Miss Jelly), Sana Island

{Hyndman), Shetland {A. M. N.), Filey {A. 8. P.).

The cells in this species are long in proportion to

their breadth. The surface is sometimes smooth and

at others furrowed. The cells are often separated by

expansions of the crust which are perforated by a

series of apertures or spaces covered with tubercles.

There is an avicularium at the top of each.

The cells are connected with each other by tubes.

In forms where the cells are close together, they

appear to be surrounded by a line of punctures or

apertures.
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FAMILY XII. PORINID^, D'OrUgny.

Zoariiim incrusting, or erect and ramified. Zooecia

with a raised tubular or suhtuhular orifice, and frequently

a special pore on the front wall.—T. H.

Genus I. Poeina, D'Orhigny.

Zooecia tubular or subtubular above, with a terminal

circular orifice ; a median pore on the front wall.

Zoarium (in the British species) incrusting, or erect

and ramose.—T. H.

(a) Zoophyte erect, branching.

1, P. BoREALis, Busk.

Pustulipora gracilis (Sars), Onchopora borealis {Bush,

McA.), Quadricellaria gracilis {8ars., Aid.), Anarthro-

pora borealis {Smitt), Tessaradoma gracile (A. M. N.),

T. boreale (Smitt).

Hab. : Shetland {A. M. N.). On stems of Tiihularice

and Sertularice, from deep water.

Height 1—2 in.

This species is white and dichotomously branched.

" The cells are ovate, arranged in four longitudinal

rows alternating regularly with each other, so that the

opposite cells are on the same level.^' Each cell has

a row of pores round its margin, and one or more small

circular avicularia.

(b) Zoophyte incrusting.

2. P. TUBULOSA, Norman.

Lepralia tubulosa {A. M. N., T. H.), Anarthropora

monodox forma minuscula (Smitt), Cylindroporella

tubulosa (T. H.).

Hab. : Shetland (A. M. N.), Wick (C. W. P.).

s
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The cells are arranged ia rows. They are narrow,

with a circular orifice terminating a long tubular neck.

There is a large tubular pore a little distance below

the orifice. The cells are dotted with minute star-

shaped pores.

Genus II. Celleporella, Gray.

Zooecia suberect, anterior extremity tubular and free,

with a terminal circular orifice. No special pores.

Zoarium incrusting.—T. H.

1. C. lepraloides, Norman.

2. C. PTGMCEA, Norman.

These species are very minute, and were both found

in very deep water at Shetland by the Rev. A. M.

Norman, who described the former in the Q. J. M. S.

(N.S.), viii., 222, and the latter in the Report of the

Brit. Ass., 1868, p. 308.

Genus III. Anarthropora, Smitt. {avdp6po<i,

unjointed.)

Zocecia with the oral extremity slightly 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.—T. H.

1. A. MONODOX, Bush.

Lepralia monodox {Busk).

Hab. : Shetland {A. M. N.), from deep water.

In the young state this species is very beautiful,

being richly ornamented with stellate pores or openings,

which become lost in reticulations in the older cells.

The cells are ovate, with a tubular neck. The Zoo-

phyte forms branching colonies on stones, &c'., at a

depth of 80—300 fathoms.
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Genus IV. Lagenipoea, Rinchs. (Lagena, a flask.)

Colonies consisting of a number of cells immersed in

a common calcareous crust. Zooecia decumbent, con-

tiguous, lageniform ; oral extremity free, tubular, with

a terminal orbicular orifice.—T. H.

1. L. sociALis, Rinchs.

Hab. : Hastings [Miss Jelly)

.

This zoophyte (described by Mr. Hincks in the Ann.

N. H., Sept., 1877, 215) forms small white colonies

incrusting the shell of Peden maximus.

The cells are ornamented with granular markings,

and are flask-shaped, with long tubular necks.

FAMILY XIII. MYRIOZOID^, 8mitt.

Zoarium incrusting, or rising into foliaceous expan-

sions, or dendroid. Zooecia calcareous, destitute of a

membranous area and raised margins; orifice with a

sinus on the lower lip.—T. H.

Genus I. Schizopoeella, Rinchs. {a-^i^^o), I divide.)

Zooecia with a semicircular or suborbicular orifice,

the inferior margin with a central sinus. Avicularia

usually lateral, sometimes median, with an acute or

rounded or spatulate mandible ; occasionally wanting.

Zoarium (in the British species) incrusting, or (occa-

sionally) forming foliaceous specimens.—T. H.

1. S. UNicoENis, Johnston. Plate XXI. fig. 1.

Berenicea coccinea ((?. J.), Lepralia coccinea (6?, J.),

L. unicornis {G. J., J). L., Aid., T. R., Bush, McA.),

L. spinifera {Bush, McA., Reller, Manzoni), L. ansata

((?. /., Busk, McA., D. L., T. R., Beuss, Reller, Manzoni),

s 2
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L. tetragona (Eeuss, Manzoni), Reptoporina tetragona

(D'Orb.), Escliarina variabilis (Leidy).

Hab.: Ayrshire {D. L.), Cornwall (C. W. P.),

Hastings {Miss Jelly), The Minch (A. M. N.), Cornwall,

Ilfracombe, Filey (T. H.).

Two distinct forms of this species are recognized,

namely unicoo'nis and ansata. In the former the cells

are very distinct and somewhat rectangular, with a

small orifice, below which is a pointed mucro. On
one or both sides is an aviculaiium. The ooecia are

scallop-shaped, with grooved radiations. In the latter

form, which "represents the deep-water condition of

the species," the cells are broad and squarish, and the

ooecia are small and without ornament. Dr. Johnston

describes the avicularia as " auricles," and says that

" when viewed in front they have a miniature resem-

blance to the ears of a fox or a cat."

2. S. SPINIPERA, Johnston.

Lepralia ciliata (Hassall), Mollia vulgaris forma

spinifera {Smitt), Lepralia spinifera {G.J.,Bush,McA.,

T. H., Heller, in part).

Hab.: Shetland {A. M. K), St. Andrews (McL),

Wick {G. W. P.), Llandudno, Ilfracombe, &c. {T. E.),

Hastings [Miss Jelly).

Resembles M. ciliata, but has the orifice more

rounded, with a semicircular snip out of the lower

margin. The cells are generally smooth or only

slightly punctured. There are 4—6 spines upon the

upper half of the aperture, and there is a long spine

on the cell a little below the aperture, often with an

avicularium in a line with it on the front of the cell.

This long spine is inserted in a boss or circular tubercle.

Sometimes there are two of these long spines, one
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below the other. The ovicels are marked with de-

pressed lines extending radially from the margin

towards the centre.

3. S. Albert, Biish.

Alysidota Alderi (Bush, A. M. N.), Lepralia Barleei

{Busk, McA.).

Hab. : Shetland {A. M. N.).

This is a deep-water species. The zooecia are oval,

with a small aperture, below which is a boss or tubercle.

The surface of the cell is dotted, and there is a row of

distinct punctures round the margin. The cells are

sometimes massed together, at others they extend in

a linear series.

4. S. VULGARIS, Moll.

Eschara vulgaris (Moll.), Escharina vulgaris [Lamk.),

Cellepora vulgaris [Lamx.), Lepralia vulgaris [Busk,

T. H.), L. alba (T. 7J.), Cellepora othopora {Reiiss),

L. othopora and L. intermedia {Reuss).

Hab. : Hastings {Miss Jelly), Birterbuy Bay {A.M.N.)

.

The cells are oval with a semicircular orifice, the

lower margin of which is straight, with a notch in the

centre. There are 3—4 spines on the upper margin

of the orifice, and two long jointed spines on each side

of the face of the cell about the centre. There is

occasionally an umbo or boss below the orifice.

5. S. JoHNSTONi, Johnston.

Lepralia simplex {G.J., D. L., T. E.,McA., Gray., Busk)

,

S. simplex (T. IT.).

Hab. : Off Sana Island {Hyndman), South Devon

{T. H.), Hebrides (A. M. N.), Hastings {Miss Jelly).

The cells are elongately oval, with a collar-like

margin round the orifice, below which is an umbo.

The ovicels are ornamented with two or three bosses.
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6. S. LINEARIS, Hassall.

Lepralia linearis {Hassall, Manzoni, Bush, McA., G.J.,

D. L., A. M. N.), L. hastata {T. H.), L. tenella (Reuss),

Escharella linearis (8mitt), Herentia linearis {Gray).

Hab. : Very generally distributed.

The cells are oblong, witb a small orifice surmounted

by two or three spines in the centre of the top margin.

There is an avicularium on eacli side of the face of the

cell, and between these avicularia is a small umbo.

The surface of each cell is punctured, and the margins

between the cells are very distinct. The cells are very

regularly placed side by side, and the colonies are rose-

coloured.

There are several variations in the appearance o£

this zoophyte, caused mainly by differences in the

characters of the avicularia.

7. S. SANGUiNEA, Norman.

Hemeschara sanguinea {A. M. N.), Escharella

sanguinea {8mitt).

Hab.: Guernsey {A. M. N.), Cornwall {T.E.). A
deep-water species.

This is a very pretty species, the zooecia being ar-

ranged in regular rows. They are square with rounded

tops and semicircular orifices, the lower margin of each

orifice being cut into three notches. The margins are

distinct, and each cell is pitted with small depressions

arranged in linear rows. Though generallyfound incrust-

ing stones, &c., it occasionally assumes an erect growth.

8. S. CRISTATA, Hindis.

Hab. : Hastings {Miss Jelly).

This species is described by Mr. Hincks from a

single specimen. The cells are rhomboidal. The

orifice is surmounted by 5 spines ; the lower margin of
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the orifice is extended, and bears a large tooth-like

projection. The ovicels are mitriform with a beaded

margin, and as well as the zooecia, are marked with

punctures.

The colony described had a silvery appearance.

9. S. BiAPERTA, Michelin.

Eschara biaperta (JficAeZiri),Lepralia biaperta(-BwsZ;,

Manzoni), Reptoporina biaperta {B'Orh.), Hippothoa

biaperta and H. divergens (Smitt).

Hab. : Guernsey {A. M. N.), Hastings [Miss Jelly).

The colonies are white and glossy. The zooecia are

irregularly ovate, sometimes almost square. The

orifice is pear-shaped, and on one or both sides of the

orifice is a rounded raised avicularium. Here and there

amongst the zooecia are round large mamillce bearing

avicularia with long beaks. The ovicels are ornamented

with radiating lines.

10. S. ARMATA, Hinchs.

Hab.: Polperro {T. H.).

From the drawing of this given by Mr. Hincks

(B. M. P., plate xli., figs. 7, 8) it would appear to be

a remarkable and easily recognized species. The cells

are large and squarely ovate, granulated, and with a

collar-like margin round the orifice, which is circular

with a squarish notch at the bottom. On the shoulder

of the cell is a prominent avicularium, with occasionally

a long duckbill-shaped mandible. Rising from the

upper margin of the orifice are four very long spines.

The ovicels are globular and slightly wrinkled. The

colour of the colonies is grey or brown.

11. S. AURicuLATA, Hastsall.

Lepralia auriculata {Hassall, Bush, McA., O.J., B.L.),

L. ochracea {T. H.), Escharella auriculata (Sniitt).
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Hab. : Shetland {A. M. N.), Northumberland (Aid.),

Isle of Wight (Busk), Isle of Man, Devon, Cornwall

(T. E.), Dublin (Hassall),

The cells are more or less rhomboidal, and regularly

arranged in straight rows. The orifice is circular, with

a notch or sinus. Below this is an avicularium of

varying shape, often mounted on a mucro or boss. The

cells are separated by distinct margins, and are usually

much punctured. Above the orifice are 2—4 prominent

spines.

The colonies are red in colour, and are found on

shells and stones at varying depths.

12. S. UMBONATA, Bush.

Lepralia umbonata {Buslc, McA.).

Hab. : Shetland (Barlee).

Described by Mr. Busk in the Q. J. M. S., viii., 143.

It appears to resemble very closely 8. auriculata.

13. S. DiscoiDEA, Bush.

Lepralia discoidea [Bush, McA., Hincks), Alysidota

conferta (BusJc).

Hab. : Shetland, Hastings {Miss Jelly), Guernsey

(T.K).

The cells are squarely ovate, distinctly punctured,

having a somewhat triangular orifice with a raised

margin. The cells are armed with six or seven spines,

and there is one (and sometimes a second) avicularium

on the front of the cell a little below the orifice.

The smallest cells are in the centre of the colony.

This gives the zoarium a hollowed or depressed

appearance, which makes the species readily recog^

nizable.

The ocecia are hooded and punctured like the cells.

14. S. siNuosA, Busk.
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Lepra] ia sinuosa {BiisTc), Escharella linearis forma

secundaria {Smitt).

Hab. : Shetland {A. M. K), West of Scotland {T. H.).

The colonies are red in colour, and are found at

varying depths to 150 fathoms.

The zooecia are irregularly rhomboidal or ovate in

shape, marked with punctures, or in some cases with a

reticulated pattern. The orifice is placed at the upper

margin of the cell, and is circular, with a notch below.

The ooecia have a distinct circular perforation in the

centre, and are granulated. In this and the succeeding

species of this genus the avicularia are usually wanting.

15. S. Cecilii, Audonin.

Flustra Cecilii [Aud., Savigny), Lepralia Cecilii

(Bush, McA., T. H.), Jersey {Mrs. BucMand), Guernsey

{T. H.).

This is a deep-water species, forming " vitreous and

glistening colonies when fresh.'' The cells have large

punctures and distinctly semicircular orifices, with a

single notch or sinus in the centre of the lower margin

of each. The ooecia are large and prominent.

16. S. CEUENTA, Norman.

Lepralia violacea (var. cruenta. Bush), L. cruenta

{A. M. N.), Discopora cruenta {Smitt).

Hab. : Shetland {A. M. N.), Channel Islands {Bush),

Peterhead {C. W. P.).

This is a rare species from deep water. It forms

deep red-coloured colonies, sometimes turning black

when dry.

The cells are very irregular in shape, with very large

punctures over the front and round the margin of each.

There are no spines or avicularia, but the orifice has

a broad margin which is a conspicuous feature.
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17. S. HYALiNA, Linnceus. Plate XXI. fig. 2.

Cellepora hyalina [Linn., Fahr., Bosc), C. nitida

(Fahr.), C. personata (D. Chiaje), Escharina personata

(M. Edw.), Berenicea hyalina {Hassall, Flem., Be Bl.,

G. J.), Lepralia hyalina {W. Thompson, G. J., B. B.,

Bush, McA), Celleporella hyalina {Gray), Mollia hyalina

{8mitt).

Hab. : Common.
The colonies formed by this species are of a whitish

colour, varying in shade from silvery-white to dull

grey. The cells are long and narrow, of an oval shape,

with the orifice at the top of each cell. This orifice is

rounded, with a sinus in front. The cells are often

separated by " punctured spaces.^' There are several

variations in the ornamentation of the zooecia. In some

forms there are one or more processes on each side of

the mouth. In others there is a prominent boss below

the orifice. The cells are often marked with minute

granulations and indistinct transverse bars. The ooecia

are large, globular, with distinct perforations, and are

borne on aborted zocecia. There are no spines or

avicularia. Though common this is a pretty species,

and occurs in roundish patches on algge, &c.

18. S. VENUSTA, Norman.

Lepralia venusta [A. M. N.), Gemellipora glabra

[Smitt).

Hab. : Guernsey {A. M. N.).

This species forms pretty colonies when young, but

as the zooecia get old they become dull and coarse.

The cells are lozenge-shaped, with rounded punctures.

The orifices are circular with a sinus in the lower cir-

cumference of each, and below each orifice is a more

or less elongated umbo or boss. This species is armed
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with avicularia whicli are borne on distinct rectangular

interspaces between the cells.

Genus II. Mastigophora, Hinchs. [fidari^, a whip,

and <^epu), I bear.)

Zooecia with a semicircular orifice, the inferior margin

straight, with a central sinus; furnished with lateral

vibracula. Zoarium (in British species) incrusting.

—

T. H.

This genus differs from the preceding in that the

zocecia are armed with lateral vibracula instead of

avicularia.

There are two British species, both obtained from

deep water.

1. M. Dutertrei, Audouin.

Flustra Dutertrei {Audouin, Savigny), Lepralia

Woodiana (Busk, McA., T. H.), L. aurita (Beuss), L.

otophora (Manzoni).

Hab. : Cornwall {T. H".), Shetland (A. M. N.).

The colonies are large. The zooecia are oval, minutely

punctured, with semicircular orifices, each having the

usual sinus in the lower margin. There are five spines

round the circular portion of the orifice, and on each

side is a slender vibraculum. In some forms there is

a row of distinct large punctures round the margin of

each cell.

The ovicels are globular, punctured like the cells.

2. M. Hyndmanni, Johnson.

Lepralia Hyndmanni {G. J., D. L., Busk, McA.),

Herentia Hyndmanni ( 6^ra ?/),Hippothoa porosa {8mitt).

Hab. : Sana Island {Eyndmav) Shetland {A.M.N.),

Peterhead (0. W.P.).

This is a rare species found in deep water on the
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Western Coast. It exhibits a variety of modifications

of structure, sometimes having perfectly oval and plain

cells, and at others having the cells rhomboidal and

much punctured. It has the semicircular orifice and

sinus characteristic of this and the preceding genus,

and below the orifice on a prominent boss-like vibracular

cell is a long vibraculum. Eound the orifice of each

zooecium is usually a broad collar-like expansion. This

species was first dredged off the Coast of Sana Island,

near Cantire, in Argyleshire, a coast which Dr. Lands-

borough describes as being rich in algae and zoophytes.

Genus III. Schizotheca, JSinch. {(T')(i^a), I divide,

and dn'^icri, a receptacle.)

Zooecia with a suborbicular primary orifice, the lower

margin sinuated ; the secondary orifice raised, tubular,

notched in front. Ocecium terminal, with a fissure in

the front wall. Zoarium (in British species) adnate.

—

T. H.

The sinus in the lower margin of the orifice, which

is a characteristic of the present family, is often con-

cealed in this genus by a secondary opening which is

tubular and armed with spines.

The generic name is derived from the fissured ap-

pearance of the ooecia.

1. S. FissA, Buslc. Plate XXI. fig. 3.

Lepralia fissa {Busk, McA.).

Hab. : Cornwall, Devon [T. H.), Guernsey (Aid.).

The colonies are silvery-white in colour. The zooecia

are ovately rhomboidal, regularly disposed. The orifice

of each cell is tubular, with a distinct sinus in front,

and is armed with six long spines. The avicularia
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have long mandibles, and are borne on distinct inter-

spaces. The ovicels are globular,with a large triangular

fissure in the front wall.

2. S. DiviSA, Norman.

Lepralia divisa {A. M. N.).

Hab. : Channel Islands {A. M. N.).

This species is developed in white colonies. The

zocEcia are regularly disposed in straight lines with

distinct interspaces. The lower margin of the orifice

is cut into two or three denticles, giving it a waved
appearance. Each cell is armed with six long spines.

The ovicels are long and oval, with a narrow fissure

running part way down the centre of each.

GrENus rV". HiPPOTHOA, Lamouroux. {Hip^otJioa, one

of the Nereids.)

Zocecia distant, caudate, connected 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, suborbicular,

with the lower margin sinuated or produced. Zoarium

adherent.—T. H.

In this genus " the cells are narrowed below into

long tubular peduncles," and are so arranged as to

develop in single linear series, with branches also in

single series given off at right angles from the sides

of the cells.

1. H. DivAEiCATA, Lamouroux. Plate XXI. fig. 4.

Catenicella divaricata (De Bl), H. lanceolata {Gray,

Hassall, G. J., B. Q. C), H. Patagonica {Busk),

Mollia hyalina forma divaricata {8mitt), H. longicorda

{Fischer)

.
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Hab. : Generally distributed.

The cells are ovate, very small, and of a pearly-white

colour, extended below to a slender thread which con-

nects each cell with the one next to it. It has been

called by Mr. Couch, " the Smaller Beaded Coralline."

The branching takes place in a single series at right

angles to the cells, and in every case commences from

the centre of a cell. In one variety, however, to which

the name " conferta" has been given, the cells are

crowded together, and are not arranged in single series.

This variety appears to be found always on seaweeds.

The cells are sometimes smooth, and at other times

more or less distinctly crossed by transverse markings,

and in the variety conferta there is a boss below the

orifice of each cell.

2. H. EXPANSA, Dawson.

Hab.: Off Unst (C. W. P.).

The cells are larger than in the preceding species,

and are regularly transversely striated. H. expansa is

a deep-water species, and is a native of the northern

seas.

3. H. DiSTANS, MacGillivray.

H. flagellum (Manzoni, Hincks).

Hab. : Generally distributed.

The cells in this species are smaller than in H.

divaricata. The species are also distinguishable by

the shape of the orifice, that of the present being egg-

shaped, whilst that of divaricata is semicircular, with a

notch in the lower margin. The colonies of this

species have a perfectly dendritic mode of growth, in

single series, and the tubular expansions of the cells

are very long.

This species is described by Mr. Hincks (B. M. P.,



BRITISH ZOOPHYTES. 271

293), as H. flagellum, but in the A. M. N. H. for July,

1881, he withdraws that name and substitutes the one

given above.

Mr. Hincks describes by reference merely a species,

E. cassiterides {Couch), which he regards as very

doubtful. It is included in the lists of Couch, Johnston,

and Landsborough.

Genus V. Rhyngopora, Hinchs. {pixyxp^, a beak.)

Zooecia with the primary orifice transversely elliptical,

lower margin slightly sinuated, secondary orifice sub-

orbicular, with a mucro on the lower margin, and an

uncinate process immediately above it, within the

mouth. Zoarium incrusting.—T. H.

1. E. BispiNOSA, Johnston. Plate XXI. fig. 5.

Lepralia bispinosa {G. J., B. L., T. H., Bush, McA.),

Discopora bispinosa {Gray).

Hab. : Berwick Bay {G. J.), South Devon, Guernsey

{T. E.), Shetland {A. M. N.).

This species forms lilac-coloured colonies. The cells

are ovate, punctured round the margin, and granulated.

The orifice is rounded, "within the lower margin a

curved hook-like process, and immediately below it a

tall, sharply pointed mucro.^' The upper margin of

the orifice is pointed, and bears two long spines.

Sometimes there are large avicularia placed trans-

versely across the cells.

The ovicels have a prominent boss on the front.

These characteristics vary greatly with age and situa-

tion, this being one of the most variable forms known.

Its position amongst the Myriozoidce is to a large

extent tentative, as its peculiar orifice allies it with the

Escharidce.
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FAMILY XIV. 'ESCB.A'RWM, Smitt.

Zoarium calcareous, incrusting, or erect and lamellate,

or ramose. Zooecia without a membranous area or raised

margins : (a) with a simple primary aperture, horse-

shoe-shaped, or semi-elliptical, or suhorbicular ; or (b)

with an elevated secondary orifice inclosing an avicu-

larium ; or (c) with a primary orifice having a dentate

lower margin, and a secondary orifice channelled in front

or entire ; or (d) with the lower margin elevated into a

raucro ; in all cases destitute of a true sinus and special

pores.—T. H.

(a) With a simple primary orifice.

Genus I. Ij^fralia, Johnson (in part). {XeTrpa, scurf;

aXio^, marine.)

Zooecia usually ovate, witli the orifice more or less

horseshoe-shaped, arched above, contracted at the

sides, and with the lower margin entire and generally

slightly curved outwards. Zoarium (in the British

species) incrusting, or rising into foliated expansions

composed of one or two layers of cells.—T. H.

1. L. Pallasiana, Moll. Plate XXI. fig. 6.

Eschara Pallasiana (Moll.), Cellepora Pallasiana

{Lamx.), Flustra Hibernica {Hassall), Lepralia Pedilo-

stoma {Sassall).

L. Pediostoma ((?. J., D.L.), ?L. Fenestralis {B. Q. C,

D. L.).

Hab. :
'' The predominant littoral species on the

South-Western Coast of Devon," Llandudno, Isle of

Man {T. H.), Hastings [A. 8. P.), Tenby [Bush),

Northumberland [Alder), Shetland [A. M. K).

This is a very pretty species, incrusting stones and
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sometimes shells in shallow water. The zocecia are

oval, and are punctured all over in a curious manner,

the interspaces between the punctures taking, in oldish

specimens, the form of ridges running irregularly down
the cell, often crossed by similar transverse ridges.

The margin of the orifice is plain, but raised into a

distinct collar or peristome, which sometimes projects

considerably above the zoarium. There is frequently an

umbo below the orifice, also an avicularium. The ovicels

are " shallow, semi-lunate, closely inserted in the cell

above " {HincJcs, A. M. N. H., July, 1880).

2. L. CANTHARIFORMIS, BllsJc.

Hab. : Shetland (Barlee) .

Described by Mr. Busk in the Q. J. M. S., viii.

(1860), 143, under this name, and by the Rev. A. M.
Norman, in an article on the Shetland Polyzoa in the

Brit. Assoc. Report for 1868, as a variety of the pre-

ceding species.

The cells are broader than in L. Pallasiana, and

are granulated ; but it is not improbably a deep-water

variety of that species.

3. L. FOLIAGEA, Ellis and Solander. Plate XXII. fig. 3.

Eschara fascialis {Pall., Moll., M.-Ediu., G. J., D. L.),

E. retiformis {Ray, D'Orb., Flem.), E. bidentata

(M.-Edw.), E. a bandelettes {De Bl.), E. foliacea (Lam^,

M.-Edw., De Bl, Starh, B. Q. 0., G. J., D. L., BusJc,

Heller, Ifanzoni), Porus cervinus (Ellis), Millepora

tsenialis {E.andS.), M. foliacea {E. and S., Turt., Stew.,

Hogg), M. fascialis (Linn., Stew., Turt.), Cellepora

lamellosa {Esper).

Hab. : Isle of Wight {Ellis), South Devon, Ilfra-

combe {T. H), Isle of Man (5row?i), Hebrides (^.ilf.iV.).

This is the " Stony FoUaceous Coralline '^ of Ellis,

T
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and grows often to a large size. Dr. Johnston describes

it as occasionally reaching a height of 3 or 4 inches, and

being 12—20 in diameter; but Mr. Couch states that

this is small compared with many specimens procured

on the Cornish coast. He mentions one specimen

which he had seen, which measui-ed 7 ft. 4 in. in

circumference, and If ft. in depth. This was obtained

near Eddystone Lighthouse. This zoophyte grows in

large foliaceous masses, " resembling a piece of paper

in various folds which unite so as to form cavernous

passages through the mass.'' The zooecia are arranged

on both sides of the folds back to back as in F.foliacea.

They are usually recognizable only as round openings

quincuncially arranged. In their young stage they

are punctured, the punctures becoming deeper and

more furrowed with age. When living the zoarium is

flesh-coloured; but the colour changes to brown on

removal from the water. It is sometimes found as an

incrusting species, in which case the cells are, of course,

unilateral.

4. L. ADPRESSA, Bush. Plate XXI. fig. 7.

L. lata {Bush, Manzoni) .

Hab. : Torbay {T.E.), Guernsey {A.M.N.) , Hastings

{Miss Jelly).

The cells are oval, indistinctly dotted. The orifice

is long, with a straight lower margin and oval above

;

on each side of the orifice, just above the lower margin,

there is a distinct contraction. The margin of the

orifice is thickened, and on each side of it is occa-

sionally a knob or boss.

The colonies are chiefly found incrusting shells o£

univalves.

5. L. PEETUSA, Usper.
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Cellepora pertusa (Esper), C. perlacea {Thompson),

Escharina pertusa (M.-Edw.), E. perlacea (M.-Edw.),

Escharella pertusa (Smitt).

Hab. : Isle of Man (Forbes), Cornwall {C. W. P.),

South Devon, Guernsey {T. H.), Sana Island [Hynd-

man), Shetland {A. M. N.)

.

This species occurs in orange-coloured colonies in-

crusting rocks and shells. The zocecia are ovate,

punctui-ed, distinct, each with a somewhat circular

orifice, the margin of which is thickened and without

spines. Sometimes there is an umbo or tubercle below

the orifice. The orifice is narrowed just above the

lower margin by two projecting denticles.

6. L. Hippopus, Smitt.

Hab. : Coast of Northumberland {Alder) .

The locality named is that of the only British

specimen of this species which has been noticed.

7. L. EDAX, Busk.

Cellepora edax {Busk, Hinchs).

Hab. : Plymouth, Guernsey (T. K).

This species is found incrusting the shells of uni-

valve molluscs, into which it has the power of eating,

so as to ultimately remove the entire shell, " its own
zoarium supplying a good and solid substitute for the

house which it has supplanted."

—

Hincks.

The colonies are red in colour, and the separate

zooecia are irregularly shaped and arranged. The

margins are punctured, and below the orifice is a boss

or umbo. The surface of the cell is striated. The
orifice is rounded, contracted in the middle, with a

slightly curved lower margin.

The avicuforia are placed on distinct areas between

the cells.

T 2
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8. L. POLITA, Norman.

Shetland {A. M. N.).

This species forms pinkish- coloured colonies in deep

water. The surface of the zooecia is smooth and

polished. The orifice is long and arched, with a straight

margin and much-developed peristome.

Genus II. Umbonula, HincTcs.

Zooecia with the primary orifice suborbicular or sub-

quandrangular, lower margin slightly curved inwards

;

peristome not elevated, no secondary orifice ; a promi-

nent umbo (? avicularian cell) immediately below the

mouth, supporting an avicularium. Zoarium (in the

British species) incrusting.—T. H.

1. U. VEEEUCOSA, Esper.

? Cellepora verrucosa (Esper), Lepralia verrucosa

[Thompson, G. J., Alder, D. L., Bush, McA., Heller),

Discopora verrucosa (Gray).

Hab. : Devon, Cornwall, Guernsey (T. H.), Scar-

borough (^eaw), Northumberland [Alder), St. Andrews

[McL), Wick [G. W. P.), Scotland (D. L.), Shetland

[A.M.K).
This species forms incrusting colonies of a rose-red

colour. The cells are very thin and friable, except

when occurring in deep water. The cells are convex,

having a distinct umbo just below the orifice. From

this umbo ridges radiate to the margin of the cell.

There is usually an avicularium below the umbo.

These characteristics are all intensified in the deep-

water varieties, in which also the ovicels are prominent,

and decorated with punctures and spines so as to form

a " very handsome crest.;"
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(b) With a raised secondary orifice.

Genus III. Porella, Gray.

Zooecia with the primary orifice semicircular;

secondary (or adult) orifice elongate, inversely sub-

triangular or borseshoe-shapedj inclosing an avicu-

larium, usually with a rounded mandible. Zoarium

incrusting, or erect ; foliaceous, with a single layer of

cells, or ramose.—T. H.

This genus comprises some species which are in-

crusting, and others which are erect and branching

:

the first and second species are of the former type.

1. P. CONCINNA, Buslc.

Lepralia concinna {Bush, McA., HincJcs), L. aperta

{BoecJc), L. Belli {Dawson).

Hab. : Widely distributed.

The colonies are cii-cular, and of a red colour. The

zooecia vary considerably, but are all distinguishable

by the orifice, which is arched, contracting towards a

straight lower margin. Round the orifice the cell wall

often forms a distinct thickened shoulder, and inside

is a broad denticle. The surface of the zocecia is usually

plain, with punctures round the margin; but in some

varieties the punctures extend over the entire area.

2. P. MINUTA, Norman.

Lepralia minuta {A. M. N.)

.

Hab.: Shetland, Guernsey {A. M.N.), Wick {G.W. P.),

Hastings {Miss Jelly).

This species is, as its specific name implies, very

small, and " forms small roundish patches.''^ It very

much resembles the preceding species, being distin-

guished by its smaller size, and the regular linear

arrangement of the cells.
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3. P. STRUMA, Norman.

Hemescliara struma {A. M. N.).

This is a rare deep-water species, found by tlie Rev.

A. M. Norman " about 25 miles north of the island of

TJnst." It forms yellowish glistening colonies, which

rise '* here and there into free frill-like expansions not

exceeding half an inch in height, and consisting of a

single series of cells."

4. P. COMPRESSA, Sowerhy.

Millepora cervicornis {Linn., Marsiyli), M. compressa

{Sowerhy), Porus cervinus {Borlase), Cellepora cervi-

cornis {Flem.j G. /., B. L., R, Q. C, Busk, Sars., Alder),

Eschara cervicornis {Busk, De Bl., D'Orh., Hincks),

Porella cervicornis {Gray), Eschara stellata {G.W.P.).

Hab. : Cornwall {R. Q. C), Devonshire {Coldstream)

,

Shetland {A. M. N.), Belfast Bay {Thompson).

This is a deep-water species, and is known as " the

Stag's Horn Coralline." It grows to a height of about

3 inches, and forms branching zoaria of a flesh colour

when living. The projecting zooecia give it a roughened

appearance. The northern specimens appear to be

more slender in habit than the southern ones.

The branches are truncate and flattened, from which

circumstance the specific name is derived.

The zooecia are ovate and densely punctured.

5. P. L^vis, Fleming.

Cellepora Isevis {Flem., G. J., D. L., ? R. Q. G.), Es-

chara laevis {Sars., Alder, Smitt), E. lisse {De Bl.), E,

teres {Busk).

Hab. : Shetland, and more northern waters, ? Corn-

wall (0. TF. P.).

This is a very deep-water species, and, with the

exception of Mr. Couch (who states that it is common
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in Cornwall), it does not appear to have been met with

on British coasts, except in Shetland. Mr. Couches

C. loBvis was probably a dwarf form of G. cervicornis.

The present species has cylindrical branches, is

yellowish in colour, with the lower portions of the

zoarium . highly polished, and grows to a height of

about an inch. It is broad in proportion to its height,

and is much subdivided. The zooecia have a row of

punctures round the margin.

Genus IV. Escharoides, Smitt.

Zocecia with the primary orifice suborbicular
;
peri-

stome much elevated, and forming a secondary orifice,

arched above, and with a sinus below, within which

an avicularium is inclosed. Zoarium (in British species)

erect, ramose.—T. H.

1. E. ROSACEA, JBusJc.

Eschara rosacea (Biisli, A. M. N.).

Hab. : Loch Fyne {A. M. K), Orkney {Bush).

This species grows to a height of | to f in.,

and rises from a short stem, dividing into a number

of small branches which are either white or slightly

tinged with rose colour. The branches are contorted

and curved, and the zooecia are convex, ovate, and

granulated.

2. E. QDiNCUNCiALis, Normaii.

Eschara quincuncialis {A. M. N.).

"Founded on a single specimen dredged in the

Minch by the Eev. A. M. Norman, which was not

more than a quarter of an inch long.^^

Genus V. Smittia, Hinchs.

Zocecia with the primary orifice suborbicular, the
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lower margin entire and dentate; peristome elevated

and forming a secondary orifice, which is channelled

in front
;
generally an avicularium below the sinus.

Zoariutn (in British species) either incrusting, or erect

and foliaceous, the cells in a single or double layer.

—

T. H.

1. S. Landsborovii, Johnston.

Lepralia Landsborovii {G. J., Busk, McA., B. L.,

T. H.), Eschara Landsborovii {Alder), L. crystallina

{A. M. N.), Escharella Landsborovii [Smitt], E. pertusa

{8mitt).

Hab. : South Devon, Cornwall, Llandudno (T. H.),

Hastings {Miss Jelly), Ayrshire {D. L.), Scarborough

{Bea7i), Peterhead (C. W. P.).

This species occurs in two forms, one incrusting and

of a white or reddish colour, and the other erect and

rising to a height of 2 inches.

The walls are thin and hyaline, punctured round the

margin, and sometimes thickly dotted over the entire

surface. The peristome has a sinus or notch in its

lower margin, in which an avicularium is generally

placed.

The erect form is foliaceous, and presents a crumpled

appearance, as if a number of small round papers were

crumpled together one within the other.

2. S. RETICULATA, McGHUvray.

L. reticulata {Macgillivray , G. J., B. L.), Escharina

rimulata (B'Orh.), Reptescharella rimulata {B'Orb.),

Escharella Legentilii {Smitt).

Hab.: South Devon, Guernsey, Cornwall {T. H.),

Northumberland (Alder), St. Andrews (McL), Peter-

head (0. W. P.).

This is a deep-water species forming silvery crusts
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on stones and shells. The zooecia are elongately oval,

with distinct margins from which short ribs proceed a

little way towards the centre. There is a distinct

peristome with a central sinus^ below which is an oval

avicularium. There are three spines on the upper

margin of the orifice. The ovicels are rounded and

covered with punctures.

3. S. APFiNiSj Sincks.

Lepralia affinis {T. H.).

Described by Mr. Hincks in Dev. and Corn. Cat.,

Ann. Nat. Hist., ser. 3, ix., 206, on the authority of

a single specimen found by him at Start Bay, South

Devon. The avicularium, instead of reaching longi-

tudinally downwards from the sinus, as in the preceding

species, is placed transversely just below it.

4. S. CHEiLOSTOMA, Manzoni.

Lepralia cheilostoma {Manzoni).

Hab. : Gruernsey, South Devon, Cornwall (T. fl".),

Hastings {Miss Jelly).

This zoophyte forms colonies of a red colour, turning

dull white with age. The zooecia are elongately rhom-

boid, regularly dotted with punctures. The orifice is

circular, with a peristome having a sinus in the lower

margin, within which is a denticle or tooth. There are

no avicularia. The ovicels are globose, with a raised

areolated border.

5. S. MARMOREA, Hinclcs.

Lepralia marmorea {T. H.), ? L. arrogata (Waters).

Hab. : Cornwall (T. H.), Guernsey {A. 31. N.).

This species much resembles the preceding, but has

a row of distinct punctures round the margin of the

zocecium, and an avicularium below the sinus of the

peristome.
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6. S. BELLA^ Buslc.

Lepralia bella {Bush, McA.),

Hab. : Shetland {Barlee).

Nearly related to 8. clieilostoma. Described by Mr.

Bask in the Q. J.M. S., viii. (1860), 144.

7. S. TKispiNOSA, Johnston. Plate XXI. fig. 8.

Discopora trispiuosa {G. J.), Berenicea trispinosa

{G. J.), Lepi'alia trispinosa [G. J., T. H., Busk, McA.,

B. q. C, Alder, B. X.), L. Jeffreysii var. a {A. M. N.),

Escharella Jacotini (Smitt).

Hab. : Berwick Bay {G.J.), Northumberland (^ZcZer),

Cornwall {C. W. P.), Aberdeen (McGillivray),B.Si5tmg3

[Miss Jelly), St. Andrews [McL), South Devon, Isle of

Man {T. E.).

This species forms yellowish crusts, which in aged

specimens become thick and coarse, and " swell up at

pretty regular intervals into little bosses or tubercles.

The cells in these parts are irregularly heaped together,

and often rise perpendicularly somewhat in the manner

of a Gellepora."—Alder. In normal specimens the

cells are more or less rectangular, with distinct raised

margins. They are roughened with punctures, a row

of which is also placed within the margin. There is a

peristome with a " spout-like " sinus, and the orifice is

armed with three long stout spines. The crusts are

often " white in colour, but freckled with yellow."

—

Gouch.

Genus VI. Phylactella, Hincks. {(})v\aKT6<i,

fortified.)

Zocecia with a primary orifice more or less semi-

circular, the lower margin usually dentate
;
peristome

much elevated, not produced or channelled in front.
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No avicularia. Zoarium (in British species) incrusting.

—T. H.

1. P. LABROSA, Bush.

Lepralia labrosa {Bush, T. H., A. M. N.), Alysidota

labrosa {Bush),

Hab. : Shetland {A. M. K), South Devon {T.E.),

Hastings {Miss Jelly), Cornwall {C. W. P.).

This is a deep-water species. The cells bi'anch in

single or double series. They are oval^ and thickly

punctured. The orifice is semicircular, with three

teeth on its lower margin, and with a prominent well-

developed peristome around the front.

2. P. coLLAKis, Norman.

Lepralia collaris {A. M. N.).

Hab. : Guernsey {A. M. N.), Torbay, Isle of Man
(T. H.), Hastings {Miss Jelly).

This species much resembles the preceding. It

does not, however, branch in single series, but forms

brownish patches. The zocecia are plain, and the

orifice is destitute of the three denticles described as

characterizing P. labrosa.

3. P. ExiMiA, Hinchs.

Lepralia eximia {T. H., C. W. P.).

Hab. : Cornwall (G. W. P.), Shetland {A.3LN.).

The colonies of this species incrust shells and stones,

and spread in lobed patches. It is found in deep

water. The peristome develops into "triangular ex-

pansions " on each side of the orifice. On the lower

margin of the orifice are three small denticles.

(c) With a mucronate peristome.

Genus VI. Mucronella, Hinchs.

Zooecia with a suborbicular or semicircular orifice

;
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the peristome elevated in frout into a more or less

prominent macro. Zoarium (in the British species)

incrusting.—T. H.

1. M. Peachii, Johnston.

Lepralia Peachii [G. J., Gray, Busk, McA., Seller,

D. L., Alder), L. immersa (G. /., I). L., B. Q. C), Bere-

nicea flava {G. J.), B. immersa {Flem.), Escharella

immersa {Gray), Discoporella coccinea forma Peachii

(Smitt), B. immergee {De Bl.).

Hab. : Cornwall {G. TF. P.), Sana Island {Eyndman),

Ayrshire Coast (D. L.), Guernsey {T. H.), &c. Common.

This species somewhat resembles Microjporella ciliata.

It forms irregular incrustations of an amber colour.

The zooecia are sometimes plain and at others granu-

lated. The orifice is protected by a peristome prolonged

into a mucro, and has five or six spines on the upper

margin. The cells are immersed, which gives the

colony a flat appearance. There is a variety [octoden-

tata) in which there are eight marginal spines. The

spines are very brittle, and are rarely found in aged

specimens.

2. M. VENTRicosA, Hassall.

Lepralia ventricosa (Hassall, G. J., BusJt, McA., D.L.,

Manzoni, Alder), L. arrecta (Benss), Discopora coccinea

forma ventricosa {Smitt).

Hab. : Northumberland {Aid.), Dublin Bay {Hassall),

Irvine {D. L.), Newhaven {Dr. Greville), Sana Islands

{Hyndman), Cornwall, Guernsey {T. H.).

This species has large, convex, distinct cells of a

greyish-white or brownish colour. The cells are ovato-

globose, with longitudinal lines of small dots or

punctures extending down each cell from the orifice,

which is circular, raised into a peristome, and armed
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with four long spines on the upper margin, and a pro-

minent mucro on the lower one. The cells are distinct

from each other, and have a row of punctures on the

margin.

The mucro is sometimes cleft in two, and the cells

are arranged in linear series.

3. M. VARIOLOSA, Johnston. Plate XXII. fig. 2.

Lepralia variolosa {Q. J., B. Q. C, Basic, McA., D. L.),

L. ovalis (Hassall, D. L.), L. serrulata (Beuss), L.tenera

{Beuss), L. vinca {B. Q. C), Escharella variolosa

(Gh-ay).

Hab. : Universally distributed.

The colonies are of a yellowish flesh colour when
living, changing on death to brown or sallow white,

and sometimes to pure white. The zooecia vary con-

siderably in appearance. They are ovate or rhomboidal

in shape, with a distinct row of punctures or short

transverse bars round the margins, which are slightly

raised. The surface of each cell is also dotted with

small punctures. The orifice is circular, with the

peristome extended into a mucro, behind which is a

denticle. There are two or three spines on the upper

margin of the orifice. The ovicels are globose and

granulated.

This is a deep-water species.

4. M. LAQUEATA, Norman.

Lepralia laqueata {A. M. JV.), Discopora coccinea

forma ovalis (Smitt).

Hab. : Shetland (A. M. N.).

This is a deep-water species closely allied to the

preceding. It is "reddish when living, and ivory-

white when dead.''

5. M. ABYSSicoLA, Normau.
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Lepralia abyssicola {A. M. N.).

Hab. : Shetland [A. M. N.).

This again is a species found in deep water (140

—

170 fathoms). It forms ''large white glossy irregular

crusts on stones, &c." The cells are large and ovately

rhomboidal, slightly granulated, with a prominent

screen-like mucro in front of the orifice. There are

two or three spines on the upper margin of the orifice.

6. M. MICROSTOMA, Norman.

Lepralia microstoma {A. M. N.).

Hab. : Shetland sea {A.M.N.).

Another deep-water species (80—140 fathoms), allied

to the preceding species, but having the orifice of the

zooecium borne on a short free neck-like extension of

the cell.

7. M, cocciNEA, Ahildgaard. Plate XXII. fig. 1,

CeUepora coccinea (Ahildgaard, Lamk., Lamx.),

Berenicea coccinea (Flem., Lamx., G. J.), Lepralia

coccinea {G. J., B. Q. C, Alder, Bush, McA., D. L.),

L. tridentata (B. Q. C), L. appensa (Hassall), L. Ballii

[G. J., D. L.), L. mamillata [Searles Wood, Bush, Man-
zoni), L. pteropora (Beuss, Manzoni), L. peregrina

[Manzoni), Berenice ecarlate [Be Bl.), Discopora

appensa (Smitt), Escharina coccinea and BalHi (Gray),

Distansescharellina pteropora (D'Orb.).

Hab. : Common.
This has been called the " Crimson Cellepore," and

forms roundish crusts on weeds, stones, and shells.

The shade of colour varies from yellowish-brown to

purple, becoming paler after death. " It varies in

colour according to the locality where it grows.''

—

Couch. The crusts extend over an area of one or even

two inches in diameter.
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The zooecia are subcylindrical, with distinct granu-

lations all over the surface. The orifice has a peristome

extending into a mucro in front, and armed with 4—

6

spines on the upper margin. On each side of the

orifice on the shoulder of the cell is a prominent avicu-

larium. The ovicels are globose and granulated like

the zooecia.

8. M. PAVONELLA, Alder.

Eschara pavonella {Alder, Bush, McA., Smitt.), E.

cribraria {Bush,B. Q. C), Discopora pavonella {Smitt).

Hab. : Cullercoats {Alder), Scarborough {Bean),

Dogger Bank (T. E.).

This species has two modes of growth. In one it

forms large rounded incrustations, in the other it

grows erect to the height of more than an inch. The
cells are large and oval, with a circular orifice, on the

lower margin of which is a blunt denticle. On each

side of the orifice is an avicularium. The surface of

the cell is smooth, with rib-like extensions from the

margin towards the centre, the ribs enclosing dark

markings near the margin.

Genus VII. Palmiceliaria, Alder. {Palma, the palm

of the hand ; cella, a cell.)

Zocecia with the primary orifice orbicular or ranging

from semicircular to semi-elliptical ; 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 inner

aspect. Zoarium (in the British species) erect and

ramose, or (?) lamellate.—T. H.

1. P. ELEGANS, Alder.
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Pustulipora proboscidea {O. J., J). L., Gray, Bush,

McA, M.-Edw).

Entalopora proboscidea (D'Orh.).

Hab. : Zetland seas (Forbes), Loch Fyne, The Minch

(A.M.N.).

This is an erect species growing to a height of ^ in.

It is " ivory-white in colour, and very elegant/' It is

slightly branched. The cells are alternate, and ar-

ranged back to back in four series, giving the zoophyte

a quadrangular appearance. They are plain, without

spines or ornament ; the orifice is circular, borne upon

a neck-like extension of the cell, and has a curved

mucro in front. It is a deep-water species (80—90

fathoms).

2. P. Skenei, Ellis and Solander.

Millepora Skenei {E. and S., Turt., Stew.), Cellepora

palmata (Flem.), C. Skenei {G.J., R. Q. G., D.L.,JBush,

McA., Alder), Eschara Skenei, var. tridens [Bush,

8ars.), Lepralia bicornis (Bush), Discopora Skenei

{Smitt), E. palmata {De Bl).

Hab. : Aberdeen [Skene], Zetland [Flem.), Wick
[C. W.P.), St. Andrews (ifcJ.), Northumberland (Alder),

Oban, Torbay (T. H.), Cornwall {G. W. P.).

This species grows to a height of ^ an inch to an

inch, and is of a yellow or red colour. It is a deep-

water species, and rather rare.

It is dichotomously branched, and the branches are

short, palmate, and truncated. The cells are arranged

somewhat spirally. The orifice is much elevated, and

has a long prominent mucro on the lower lip. *• The

shape and arrangement of the cells give them a re-

semblance to a fir-cone in which the scales are loosely

arranged.' '

—

Coiich.
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There is a variety [Foliacea) of this species in which

the zoarium extends in a foliaceous manner, resembling

that of Betepora.

3. P. LOREA, Alder.

Eschara lorea {Aid., A. M. N.).

Hab. : Shetland {Barlee, A. M. N.).

This is another deep-water species, which grows

erect to the height of 1 to 1^ inches. It very much
resembles the preceding, with which it has been con-

sidered identical,

4. P. (?) CRiBRARiA, Johnston.

Eschara cribraria [G. J., D.L., Alder).

Eeferred provisionally to this genus, but considered

by Dr. Johnstone and others as a form of M.pavonella.

Genus VIII. Retepora, Tm-perato. {Eete, a net.)

Zooecia disposed on the front surface of an erect

and ramose zoarium, the branches of which usually

inosculate, and form a reticulate expansion ; orifice

semicircular or semi-elliptical, with a prominent rostrum

on the lower margin, bearing an avicularium. Zoarium

adherent by means of an incrusting base, composed in

great part of aborted cells ; avicularia developed on

both the back and front of the zoarium.—T. H.

In the British species of this genus the zoarium

forms reticulated foliaceous expansions.

1. R. Beaniana, King. Plate XXII. fig. 4.

Millepora cellulosa {Jameson, Linn., Turt, &c.), M.
retepora {Pallas), R. cellulosa forma Beaniana {Smitt),

Eschara Beaniana {8mitt), R. dentelle de xner (De Bl),

R. reticulata {D. L.).

Hab. : Northumberland {King, Alder, &c.), Peterhead

u
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(C. W. P.), Scarborough {Bean), Shetland {A. M. K),

North Sea (A. 8. P.).

This zoophyte grows to a height of about an inch,

and rises from a cup-like stalk by which it is affixed

to shells and stones. It attains a breadth of one to

two inches^ and expands in a foliaceous manner. It is

reticulated all over. " A person might think it was a

piece of Honiton lace which had lost its pliancy by

being frozen.^'

—

Landshorough. The cells occur on

the upper or inner side, and are rounded. The orifice

is extended into a peristome having a short projection

bearing an avicularium. The reticulations or fenestrce

are oval. The back or outer side of the zoarium is

" traversed by raised white lines." Above ea.ch fenestra

is a small avicularium.

2. R. CoucHii, HincJcs.

(The R. Beaniana of HincJis, A. N. H., ser. 3, ix.,

308.)

Cornwall {B. Q. (7.),Devon {T.H.), Grnernsej {A.M.N.)

.

This is a much smaller species than the preceding,

and is a southern form. It does not much exceed | in.

in size, and is roughened by the projecting beaks of

the peristomes. Both this and the preceding are deep-

water species.

FAMILY XV. CELLEPORID^.
Zooecia ca.lcareoiis, more or less vertical to the lolane

or axis of the colony, irregularly heaj^ed together, ivith a

terminal orifice.—T. H.

Genus Cellepora, Fabricius (in part).

Zooecia urceolate, erect or suberect, heaped together

and irregularly disposed; the orifice terminal, with
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one or more ascending rostra in connection with it^

bearing avicularia. Zoariitm incrusting, often com-

posed ofmany layers of cells^ or erect and ramose.—T. H.

1. C. PUMicosAj LinncBus.

Cellepora verrucosa [Linn., Fahr.), C. spinosa (Turt.),

Millepora pumicosa {Pallas, E. and 8., Stew.), Madre-

pora verrucaria [Espcr).

Hab. : Common. On stems of hydroids and algge.

This is the " Porous Eschara " of Ellis, and the

''Pumice-stone Coral ^' of Couch. It forms a porous,

friable, calcareous mass generally occurring in small

patches varying in colour, sometimes pinkish, some-

times dirty white. The zooecia are oval, but vary

according to the substance which the zoophyte is

incrusting. They are smooth, and have a circular

terminal orifice, with a large rostrum in front bearing

an avicularium.

The polypide is orange-coloured.

2. C. RAMULOSA, Linnoius. Plate XXI. fig. 9.

Cellepora pumicosa var. (Sars), C. rameux [DeBl.).

Hab. : Cornwall, Devon {T. H.), Hastings (Miss

Jelly), St. Andrews [McI.), Shetland {A. M. N.).

This species, called by Couch the '^ Branched Celle-

pore," grows to a height of two or three inches, and
" resembles foreign corals in miniature." While livino"

it is flesh-coloured, changing to white on death. The

branches are short and stout, and roughened by the

projecting rostra of the zooecia. The cells are smooth

and tubular. The orifice is produced into a large

pointed rostrum bearing an avicularium.

The polypide is flesh-coloured.

This is a rather deep-v;-ater species, and is found on

the stems of Sertulariae, &c.

u 2
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3. C. DiCHOTOMA, Hinds.

C. attenuata {Alder), C. avicularia {Smitt).

Hab. : South Devon, Oban {T. H.), Northumberland

{Alder), St. Andrews {McL), Wick (C. W. P.).

This species grows erect to the height of about an

inch, and is found in deep water on other zoophytes.

The cells are ovate and convex. Below the orifice

is a rostrum or projection, with an avicularium beside

it. Other avicularia are scattered about the colony.

The ovicels are globose, with distinct punctures.

The zoaria are " dichotomously branched with great

regularity." A variety of this species (attenuata) is

recognized, which has the zoarium slender and of

uniform thickness.

4. C. AVicuLARis, Hinehs.

Hab. : South Devon, Cornwall, Oban {T. E.), St.

Andrews {McI), Shetland {A. M. N.).

In this and the following species of this genus, an

erect growth is not attained, the zoaria being incrusting.

This varies in shape according to the object upon

which it is developed. The zooecia are irregularly

placed, sometimes growing one on the top of another.

The different cells are ovate and punctured round the

margin, and the orifice is developed in its lower margin

into a pointed sinus, on one side of which are a rostrum

and an avicularium. There are also scattered avicularia

on other parts of the colony.

5. C. TUBIGERA, Bush.

Hab. : South and West Coasts of Britain {Busk),

Arran {West).

Described by Mr. Busk (Crag Polyzoa, 60).

6. C. ARMATA, HincJcs.

Hab. : Hastings {Miss Jelly), Cornwall {T. H).
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This is probal)ly a deep-water species. The cells

are large and ovate, without spines or punctures. The

orifice is circular, and somewhat pointed. On each

cell is a rostrum and an avicularium, and avicularia are

freely scattered about the colony.

7. C. CosTAzii, Audouin.

C. bimucronata (Hassall), C. Hassallii {Bush, McA.,

Manzoni, Alder), Lepralia Hassallii (Q. J., D. L.), Celle-

porina Hassallii {Gray), Celleporaria Hassallii (^Smitt).

Hab. : Cornwall, Devon, Isle of Man {T. H.), Ayrshire

(D.L.), The Minch {A. M. N.), Bamborough (Alder),

Peterhead (O.TF. P.).

This species forms thick crusts on zoophytes, sea-

weeds, &c. The cells are often superimposed. They

are large and cylindrical. The orifice is wide, with a

sinus on the lower margin, and " an erect tubular

process on each side bearing a small avicularium.'^

The ovicels " mimic the swollen lobes of the flower of

a calceolaria."

—

Johnston.

Sub-Oeder II. : CYCLOSTOMATA.

FAMILY I CRISIID^.

Zoarium dendroid, calcareous, composed of segments

united by corneous joints. Zocecia tubular, disposed in

one or two series.— T. H.

Genus I. Crisia, Lamourovs (part). (From Crisia,

a daughter of Oceanus.)

Zocscia in a single series, or in two alternate series.

—T. H.
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1. C. coRNUTAj LinncPAis. Plate XXII. fig. 5.

Sertularia cornuta {Linn., Esper, Berk.), Cellularia

falcata (Pallas), C. cornuta [Brngiere) , Cellaria cornuta

{E. and 8., Lamh.), Eucratea cornuta {Lamx., Flem.,

Temp., Cuvier), Falcaria cornuta (Oken), Eucratea

appendiculata [Lamx.], Unicellaria cornuta {De Bl.),

U. appendiculata [Be Bl.), Crisidia cornuta [M.-Eclw.,

G. J., D. L., P. H. G., Aid., A. M. N., D'Orb., Busk),

0. setacea {!). L., B. Q. C, G. J.), C. geniculata [M.-

Ediv., G. J., P. n. G., I). L., Sars.), Filicrisia geniculata

(D'Orb.).

Hab. : Cornwall (R. Q. C), South Devon, Ilfracombe,

Filey, Oban (T. H.), Northumberland (Alder), Shetland

(A.M.N.), Menai Straits, Jersey (A. 8. P.).

This is the " Goat's-horn Coralline " of Ellis, who
says :

'' This very small capillary coralline consists of

branches of single cells, shaped like goat^s horns in-

verted, placed one above another, on the top of which

is a small circular opening which inclines inwards. At
the back is a fine upright hair near the insertion of the

cell next above it.'^ It grows in slender tufts to a

height of J to 4 an inch. The cells are placed in

single series and are curved, as shown in the plate. A
variety (geniculata) occurs in which the cells bend

alternately in opposite directions. The ovicels are

oval, dotted with specks. The zocecia are sometimes

punctured, and at other times entirely without markings.

2. C. EBURNEA, Linnceus. Plate XXII. fig. 6.

Sertularia eburnia (Linn., Jameson, Esper, Berk, &c.),

Cellularia eburnia (Pallas, Llogg, Brvgiere)^ Cellaria

eburnia (E. and 8., Lamk., G. J.), Crisia aculeata

(Hassall, G. J., Busk), C. Haueri (Reuss), C. ivoire

(De Bl).
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Hab. : Generally distributed. Blackpool, Menai Str.,

Seascale, Jersey {A. 8. P.).

This is the *' Tufted Ivory Coralline " of Ellis, and is

very easily distinguishable by its whiteness and brittle-

ness. The zooecia are alternate and arranged in inter-

nodes of 3—9, or 11 (rarely moi-e than 7) cells. The

cells are speckled, and form very pretty objects under

the lens. This zoarium is often much branched, the

branches usually arising from one of the lowest (usually

the lowest) cells in an internode. The ovicels are

pyriform and densely punctured. Arising from the

zooecia are occasionally long tubular extensions which

appear to serve the purpose of radical tubes, and to

act as modes of attachment. The zoophyte grows to

a height of j to 1 inch, and is generally found parasitic

on other zoophytes, particularly H. falcata and F.

foUacea.

3. C. DENTicuLATA, LamarcJc.

Cellaria denticulata {LamJc.), Crisia luxata {Flem.,

De BL, B. Q. G., O.J.).

Hab. : Generally distributed.

This has been called the "" Black-jointed Coralline.''^

—Couch. It differs from the preceding by its erect

and stiff mode of growth and straight branches, by the

length of the internodes, and by the jet-black joints

at the nodes. The internodes usually contain 11—16

cells, which are adnate throughout almost their entire

length, and are speckled. The ooecia are oval and

speckled.

Favourite habitats for this species are the roots of

Laminaria, upon which it grows to the height of an

inch or more.

The branches generally arise from about the centre
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of the internodes. This feature also serves to distin-

guish this species from the preceding.

FAMILY II. TUBULIPORID^.
Zoarium entirely adherent, or more or less free and

erect, multiform,, often linear, or Jlahellate, or lohate,

sometimes cylindrical. Zooecia tubular, disposed in

contiguous series, or in single lines. Ooscium an infla-

tion of the surface of the zoarium at certain points, or a

modified cell.—T. H.

Genus I. Stomatopoka, Bronn. (a-To/Ma, the mouth.)

Zoarium repent, wholly adnate, or free at the ex-

tremities, or giving off erect processes ; simple or

branched ; branches more or less ligulate. Zooecia in

great part immersed, arranged in a single series or in

several, which take a linear direction or are very

slightly divergent.—T. H.

1. S. granulata, Milne-Edwards.

Alecto granulata {M.-Edw., G. J., Busk, B. L.), S.

incrassata (B'Orh.).

Hab. : Cornwall (R Q. C), North Devon [T. K),

Northumberland {Aid.), Wick (C. W. P.), Hastings

{Miss Jelly), Wejmonih {A. 8. P.), St. Andrews {McL),

Coll Island {B. L.), Shetland {A. M. N.).

The cells in this species grow in single series upon

shells and stones in deep water. They are speckled,

and have a slightly projecting tubular orifice. The

zoarium is branched dichotomously.

2. S. MAJOR, Johnston.

Alecto repens {Wood, Busk), A. major {0. J., Busk,

B. B., Ald.),K. dichotoma {B. B.), ? Tubulipora trahens

{E.Q.G.,B.B.).
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Hab.: Guernsey {A. M. K), Coll Island {D. L.),

Sana Island {Thompson), Isle of Man {T. H.), North-

umberland [Alder), Cornwall [R. Q. C).

This species was discovered by Dr. Landsborough

on a valve of Pinna ingens. He likened the young

unbranched specimen to " a tear slowly trickling down

the cheek, and swelling in its progress." The cells

grow in 2—4 series, and have tubular free orifices.

The colony is much branched dichotomously. The

cells are generally free from dots or markings, but are

occasionally minutely speckled.

3. S. DiLATANS, Johnston.

Alecto dilatans {G. J., W. Thompson, D.L., Alder).

Hab. : Sana Island [Hyndman), Northumberland

[Alder), Islay Island [Lady E. Campbell).

This is a deep-water species. The ceUs are placed

in 1—4 series, and are tubular, white, and punctate,

with raised orifices. The branches of the zoarium are

fullest at the ends, where there are 7— 8 in a row, and

are " constricted at intervals."

4. S. JoHNSTONi, Heller.

5. granulata [D'Orh.), Criserpia Johnstoni [Heller).

Hab.: Guernsey [T.H.).

This species forms somewhat flabellate incrustations

on shells and stones. The zooecia are uni- or bi-serial.

6. S. EXPANSA, Hincks.

Hab. : Isle of Man [T. H).
" This species forms clavate incrustations on shells.

The zooecia increase in number from one or two to

seven or eight in width. They are irregularly dis-

tributed, densely covered with minute punctures, and

free for a large portion of their length."

6. S. INCURVATA, Hincks.
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Tubulipora incurvata {T. H.) , Alecto incurvata {T.H.).

Hab. : Guernsey {A. M. N.), Hebrides {G. W. P.).

A deep-water species, about ^ inch in length. The

zocBcia are biserial, punctate, and free, and extend

outwards at the oral orifices. Sometimes only a single

row of cells is developed.

7. S. DiASTOPORiDES, Novman.

8. S. COMPACTA, Norman.

Two deep-water species from Shetland, described

by the Rev. A. M. Norman in the Reports of the Brit.

Assoc, 1866 (1867), 204, and 1867 (1868), 310. 8.

diastoporides is the largest British representative of

this genus.

9. S. INCRASSATA, Smitt.

Tubulipora incrassata {Smitt), Alecto retiformis

{T. K).

Hab. : Salcombe, Cornwall {T. H.), Guernsey, Shet-

land (A. M. N.).

This species forms patches of incrustations on shells.

The zoaria are white and much branched, the branches

anastomosing so as to form reticulations. The zocecia

are bi- or tri-serial, with the orifice erect and free.

10. S. DEFLEXA, Couch.

Tubulipora deflexa {B. Q. C), Pustulipora deflexa

(G. J., T. H., Bush, Joliet, McA.).

Hab. : Cornwall {K Q. C), Wick (C. W.P.).

"Zoarium erect, cylindrical, with waved tubes pro-

jecting from all directions." It is white in colour, and

dotted all over, and the zooecia are irregularly placed,

and are uni- or bi-serial.

U.S. FDNGIA, Couch.

Tubulipora fungia (E. Q. C, Smitt, Bush, McA.), T.

penicillata {G. J., D.L., Aid., T.E.).



BRITISH ZOOrHYTES. 299

Hab.: Cornwall {R. Q. C), Torbay {T. II.), Wick

{C. W. P.).

~ Calcareous, about ^ inch in heiglit. Fungiform,

spreading in irregular lobes. The cells are irregularly

disposed and distant from each other. They open

chiefly at the circumference of the lobes. The orifice

is circular, with a slightly thickened margin. The

erect portions of the zoarium are " the extremities of

a creeping linear base."

12. S. PAsciccLATA, HincJcs.

Founded on a single example obtained by Hyndman
off the coast of Antrim, probably from deep water.

(SeeHincks, B.M. P., 441.)

Genus II. Tubulipora, LamarcJc.

Zoarium adnate or decumbent, or suberect, forming

a variously shaped expansion, either entire or lobate,

or branched. Zooecia tubular, partially free and as-

cending, arranged in divergent series.—T. H.

1. T. LOBULATA, HaSSoll.

Hab. : Dublin Bay (Hassall), Isle of Man, Torbay

{T.E.), Hastings {Miss Jelly).

Forms dull purple incrustations on shells. The

zoarium is often radially branched, the branches being

short and lobed. The zooecia are short, punctate, and

tubular. The orifice of each cell is slightly raised.

Some observers have classed this as a form of Idmonea

serpens, to be hereafter described.

2. T. FLABELLARis, Fahricius.

Tubipora flabellaris {Fair.), T. verrucaria {M.-Edw.,

Heller, Hassall), T. phalangea {R. Q. C, G. J., T. II.,

D. L., Busk), Phalangella phalangea {Gray), Diastopora

plumula {Reuss).
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Hab. : Cornwail {R. Q. C), South Devon {T. E.),

Ilfracombe (P. H. G.), Weymouth {A. 8. P.), Shetland

(0. W. P.).

" It is so like the Prince of Wales' Feather that you

are disposed to write ' Ich dien ' underneath."

—

Landshorough, In colour it is light purple or lilac,

and forms lobed or flabellate incrustations on old bi-

valve shells. The cells or tubes are long- and slender,

and free throughout almost the entire length. The

walls are punctured. It is an exceedingly pretty species,

its distinct tubes being beautiful objects even under a

lens of low power.

3. T. FIMBRIA, Lamarck.

Tubipora serpens {Fahr., B'Orh.), T. flabellaris

{G. J., D. i., Bush, Aid., T. E.).

Hab. : Wick [G. W. P.), Northumberland [Alder),

Shetland {G.W.P.).

The zoarium is fan-shaped, of a dull white colour,

strongly wrinkled or ridged both upon the cells and in

the space between them. The cells are horizontal

throughout their entire length, and are free for a very

short distance only. As will be seen from the localities

named, this is a northern species.

Genus III. Idmonea, Lamouroux. (From Idmon,

one of the Argonauts.)

Zoarium erect and ramose, or (rarely) adnata;

branches usually triangular. Zooecia tubular, disposed

on the front of the branches, ranging in parallel trans-

verse or oblique rows on each side of a mesial line.

—

T. H.

1. I. Atlantica, Forbes.

I. radians (Van Ben.).
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Hab. : Zetland Seas {Forbes), Hebrides (A. 31. K),
Coll Island (D. L.), North Sea {A. 8. P.).

The zoaria are erect, white, and dichotomously

branched, growing to the height of about ^ inch. The

branches taper at each end. The cells are tubular, 1

—

4>

or 5 in each series, and are bent outwards from about

the centre of each cell at right angles to the medial

line of the zoarium.

2. I. SERPENS, Linnceus. Plate XXII. fig. 7.

Tubipora serpens {Linn., Fahr., Stew., &c.), Millipora

liliacea {Pallas, &c.), M. tubulosa {E. and 8.), Tubuli-

pora transversa {Lamk., Lamx., De Bl., Fischer, 8tarJc,

Q. J.), T. foraminulata {De Bl.), T. pourpre {Be Bl.),

T. serpens {Flem., B. Q.G., G.J., Aid., D.L., Bush),

Idmonea transversa {M.-Edw., D'Orh.), Obelia tubuli-

fera {Lamx., M.-Edw.).

Hab.: Generally disti'ibuted. Weymouth (^. /S. P.).

• This is the " Small Purple Eschara '' of Ellis (Cor.

74). It grows to a length of about ^ an inch or a

little more. It is branched dichotomously, and is of a

purple colour. The zooecia are in rows, close to each

other, the series being semi-alternate. The cells are

generally free towards the extremities. They are

minutely frosted and punctured. This is a very at-

tractive species, and has been described and figured

by most zoophytologists.

Genus IV. Entalophora, Lamoiiroux.

Zoarium erect and ramose, rising from a more or

less expanded base, composed of decumbent tubes

;

branches cylindrical. Zooecia tubulai', opening on all

sides of the branches.—T. H.

1. E. CLAVATA, Busk.
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Pustulipora clavata {Busk, C. W. P.), P. deflexa

(part T. H.).

Hab. : Penzance (0. W. P.), Torbay {T. H.).

Forms short erect zoaria, with clavate cylindrical

branches. The zocecia are tubular, irregularly scattered

round the branches, with their extremities free and

bending outwards and upwards. They are marked with

white punctures, and the extremities of the branches

are described by Mr. Hincks as cellular in appearance.

Genus V. Diastopora, Lamouroux (in part). (From

SidcrT7}/jba, an interval.)

Zoarium adnate and crustaceous, or foliaceous, usually

discoid or flabellate, less commonly irregular in form.

Zocecia tubular, with an elliptical or subcircular orifice,

crowded, longitudinally arranged, in great part im-

mersed.—T. H.

1. D. PATINA, Lamarck.

Tubulipora patina {Lamk., De JBL, G. J., D. L.,

P. H. G., R. Q. C), Patinella verrucaria {Gro.y), P.

patina {Busk, T. H.), Discosparsa marginata {D'Orh.),

D. patina {Heller), D. verrucaria {Flem.), Madrepora

verrucaria {Linn., &c.), Tubulipora bellis {Thompson),

Millepora verrucaria {E. and 8.).

Hab.: Cornwall (E. Q. C), South Devon {T. H.),

Weymouth {A. S. P.), Northumberland {Alder), St.

Andrews {McL), Hebrides {A. M. N.), Isle of Man
[Mrs. Beever), Yorkshire Coast {Mrs. Gattij).

This is the '' Wart-like Coralline " of Couch. It ap-

pears as a calcareous snow-white, more or less circular

saucer-shaped lamina, extending beneath and beyond

a central crowded zoarium, iu which the cells are

radially disposed, the innermost cells being closed and
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immersed, tlie outer ones being erect, with free tubular

extremities.

The disc measures about j in. across.

2. D. OBELIA, Johnston.

Tubulipora obeha {G.J., R. Q.O.), D. hyahna {Sniitt),

D. latomarginata {Smitt).

Hab. : Generally distributed.

This species forms closely adherent crusts spreading

irregularly, but with a tendency towards cii'cular ex-

pansions. The zooecia are alternate, distinct, partially

free and erect, divided by pale lines, with the orifices

rounded and oblique. " A small adventitious tubule

rises from the back o£ some of the ceils.
'^

It is a semitransparent species, and the centre of the

colony is usually slightly raised.

3. D. Sarniensis, Norman.

Hab. : Guernsey {A. M. N.), Cornwall (T. //.),

Hastings {Miss Jelly)

.

This species is distinguished from the preceding by

the absence of the boundary-lines between the cells,

which are regularly disposed in radial lines from the

centre, and by the orifice of the zooecium being occa-

sionally operculate. A small tubule, of doubtful purpose,

projects from the upper part cf the operculum.

It forms thick, milk-white incrustations on shells,

&c., usually in deep water.

4. D. suBORBicuLARis, HincJcs.

D. simplex {Bush, Smitt).

Hab. : South Devon, Isle of Man {T. H.).

This forms '^ thin papyraceous orbicular colonies of

i in. diameter, with the zooecia deeply immersed."

The orifice of the zooecium is elliptical, and projects

just above the surface. The zooecia are densely punc-
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tured. The ovicels are arranged round the zoarium,

and are ovate witli a tubular orifice.

FAMILY III. HORNERID^.

Zooecia opening on one side only of a ramose zoarium

^

Qiever^ adnate and repent.—T. H.

Genus I. Hoenera, Lamouroux.

Named after Mons. Horner.

Zoarium erect, ramose, sometimes reticulate. Zooecia

tubular, opening on one side only of the branches, dis-

posed in longitudinal series, the celliferous surface

often traversed by wavy anastomosing ridges. Ooecium

a distinct chamber (not a mere irregular inflation of

the surface of the zoarium), placed dorsally or in front.

—T. H.

1. H. LICHENOIDES, LiuncBus.

Millepora lichenoides {Linn., Mull,, Esper, Fahr.),

Hornera frondiculata {Sars., Bush), H. borealis {Bush,

Alder) .

Hab. : Shetland, Hebrides {A. M.N.).

This is a northern form, in which the zoaria are erect

and rise to a height of about an inch. The branches

divide dichotomously, and form fan-shaped segments.

The front surface is reticulately marked, and is also

punctured. The zooecia open on the front and sides

of the branches with circular orifices ; those on the

front are almost entirely immersed, those on the sides

project slightly in a tubular manner. The back of the

zoarium is marked by waved lines.

2. H. viOLACEA, Sars.

Pustulopora Orcadensis {Bush).

Hab. : Shetland {A.M.N., C. W.P.),
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This species differs from the preceding in colour,

being tinged with violet. It also lacks the reticular

markings of II. lichenoides, and has the zooecia longer

and more crowded. The ovicels are placed in the

axils of the branches, and are punctate.

FAMILY IV. LICHENOPORID^.
Zoarium discoid, simple or composite, adnate, or

jpartially free and stipitate. Zooecia tubular, erect or

suherect, disposed in more or less distinct series, which

radiate from a free central area; the intermediate

surface cancellated or porous,—T. H.

Genus I. Lichenopora, Defrance. (From XeLxnv,

lichen.)

Zoarium discoid, raised, simple or composed of many
confluent discs, entirely adnate, or partially free, and

sometimes stipitate, developed on a thin lamina, which

usually forms a border round it. Zooecia distinct or

connate, in single radiating lines, or multiserial.—T. H.

1. L. HispiDA, Fleming. Plate XXII. fig. 8.

Discopora hispida {Flem., Be BL, Hassall, G. J.,

R. Q. C), Tubulipora hispida {G. J., B. L.), Discoporella

hispida {Gray, Bush, Smitt, Sars, Alder, A. M. N.),

Discocavea aculeata (B'Orb.), Heteroporella hispida

{T. H.), Tabulipora orbiculus {Lamh., Be BL).

Hab. : Guernsey, Devon, Cornwall {T. H.), North-

umberland (Alder), St. Andrews (IIcL), Weymouth,
Shetland (A.M.N.).

This species forms white, calcareous, and very solid-

looking crusts from ^ to | in. in diameter. The crust

is sometimes very thick, and looks " like a piece

of embossed velvet."

—

Couch. The zooecia are tubular,

arranged in radiating series. The orifices are promi-

X
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nent, with one large and two smaller teeth. The

surface of the colony is often mamillated.

A variety of this species (meandrina) occurs in which

a number of confluent colonies are united together.

2. L. EADiATA, Audouin.

Melobesia radiata (Savigny, Audouin), Tubulipora

patina {M.-Edw.), Unicavea radiata (D'Orh.), Discopo-

rella flosculus (T. H.), D. radiata (Biisli:), Discosparsa

patina {Heller).

Hab. : South Devon {T. K).

This species forms circular convex colonies about

J in. in diameter. The zooecia are arranged in rays of

alternately long and short tubes^ and project with more

or less mucronate orifices above the surface of the

zoarium. Between each row of cells and the one next

to it is a row of pores which is sometimes double.

3. L. VERRUCARiA, Fabricius.

Madrepora verrucaria (Fahr.), Discoporella verru-

caria {Smitt, Busk).

Hab.: Orkney [Barlce), Arran (Busk).

This is a northern species^ and is distinguished by

its simple hemispherical zoarium. The cells are usually

arranged in radiating lines, with an acuminate orifice

which is sometimes bifid. The orifices project more

and more as the cells near the margin of the colony.

*' The ovicel is a calcareous inflation often occupying the

whole of the upper surface of the centre of the disc."

4. L. REGULARis, D'Orhigny.

Actinopora regularis (D'Orh.).

Hab. : Shetland (A. M. N.).

A deep-water species. The zooecia are placed in rays

tapering towards the centre, and around the margin

is a cellular border sloping up towards the rays.
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Genus II. Domopora, D'Orhigny. (From S6fj,o';,

a dwelling.)

Zoarium massive, cylindrical or mammiform, simple

or lobed, formed of a number of subcolonies super-

imposed one upon the other ; the whole surface porous.

Zocecia disposed in radiatiag- lines, consisting of one

or more series, on the free extremity of the stem or

lobes.—T. H.

1. D. STELLATA, GoldfuSS.

Tubulipora truncata {Flem., G. J., D. L., De Bl.),

Coronopora truncata {Gray, Busk, Smitt), Defrancia

truncata (Sars, A. M. N.), Stellipora stellata (Ragenow),

Ceriopora stellata {Goldfuss) , Defrancia stellata [Reuss,

Manzoni, Bush), Domopora truncata (Busk).

Hab. : Shetland [C. W. P., A. M. N.).

This is a deep-water species. The zoarium is erect,

and bears a number of lobes on which the cells are

arranged in radiating rows. The cells are punctate,

and are arranged in 2 or 3 series.

2. D. TRUNCATA, Jameson.

Millepora truncata {Jameson), Tubulipora truncata

{G. J., in part).

This also is a deep-water species obtained by Mr.

Peach and others from Shetland, and has often been

considered a form of the preceding. It grows erect to

the height of about \ inch.

Sub-Ordee III.: CTENOSTOMATA.
FAMILY I. ALCYONIDIID^.

Zooecia more or less closely united, immersed in an

expanded and adherent gelatinous crust, or forming an

erect cylindrical or compressed zoarium; orifice closed

X 2
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by the mere invagination of the tentacular sheath ; not

protected by external labia.—T. H.

Genus Alcyonidium, Lamouroux.

(From a supposed resemblance to the genns Alcyonium.)

Zooecia immersed or subimmersed ; the orifice simple,

papilliform. Zoarium gelatinous or argillaceous, either

incrusting or erect.—T. H.

1. A. GELATINOSUM, LinncBus.

Alcyonium gelatinosum [Linn., Pall., E. andS.,Lamx.,

De Bl., Balyell), Ulva diaphana (Sowerby, LamJc.), Epi-

petrum gelatinosum {Ohen), Alcyonidium diaphanum

(Lamx., Gray, &c.), Halodactylus diaphanus (Farre,

Van Ben.).

Hab. : Common.
This species is the " Sea Ragged Staff " of Ellis

(Cor. 87), who states that it is called by the fishermen

" Pipe-weed or Pudding-weed." He says :
" This

iiTegular shaped sizy substance is found adhering to

most kinds of marine substances, so that it frequently

becomes troublesome to the fishermen by often clogging

their nets." He failed in the first instance to recog-

nize the nature of the substance described by him, and

considered it " the spawn of some numerous species of

shell-fish.^' '* It is of a dark yellowish colour, and

buncheth forth on everie side with unequal tuberosities

or knots.'"

—

Johnson.

It grows to the height of several inches, and

assumes various shapes. The zoarium is of a fleshy

texture, and the cells are very numerous and closely

arranged. The polypide has about 15 tentacles.

2. A. HiRSUTUM, Fleming.

Alcyonium hirsutum [Flem., G. J.), Cycloum papil-
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losum {Hassall, G. J., D. L., P. II. G., McA.), A. papil-

losum {Smitt).

Hab. : Devon, Isle of Man, Filey, Oban {T. H.)^

Cullercoats [Alder), St. Andrews (McI.), Shetland

[A. M. N.), Hastings (Miss Jelly), Menai Straits

[A. 8. P.).

This species forms incrustations on fuci and corallines.

It is of a yellowish-brown colour, and is soft and fleshy.

Sometimes it is found erect. The surface appears

granular from the numerous papillae which are scattered

over it. It often forms palmate or lobed expansions,

5 or 6 inches long. It is said that " after being coated

with ice, should they be immersed in sea water, the

polypes will protrude their feelers and appear as active

as if they had not been subjected to any such treat-

ment."

3. A. MA.MILLATCM, Alder.

Hab. : Northumberland (Aid.), Filey {T. H.).

" Incrusting, semi-transparent, brownish, covered

with rather long, stout, and strongly wrinkled papillae

from which the polypides issue : occurs on old shells

from deep water, which it envelops with a subcoriaceous

crust, never rising to an erect state.^'

—

Alder.

4. A. LiNEARE, Hincks.

Hab. : Dogger Bank {T.E.), Cullercoats {Aid.).

A deep-water species, with oval zooecia with promi-

nent orifices arranged in linear series.

5. A. DisjUNCTUM, Hincks.

Hab. : Unknown.

Named by Mr. Hincks (Ann. N. H., ser. 4, xx., 217)

on the authority of a single specimen from an un-

recorded locality.

6. A. MTTiLi, Dalyell.
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A. liexagonum {T. H., Aid.), A. parasiticum (Smitt),

Hab.: Scotland {I)alyell), J)eYon and Cornwall, Menai

Straits, Isle of Man {T.H.), Northumberland (Aid.).

A species not uncommon on stones and shells within

and below tide-marks. It forms whitish or yellow

incrustations. The zooecia are hexagonal, with distinct

septa. The ova are opaque white, and arranged in a

circle within the ovicels, which are numerous and

scattered over the colony.

7. A. ALBiDUM, Alder.

Hab.: Northumberland (Aid.), Ilfracombe {T.H.).

This species is incrusting, and yellowish-white in

colour ; and in certain stages looks, according to Mr.

Alder, " like a cluster of separate animals. The poly-

pides are prominent, ventricose, flask-shaped, becoming

erect towards the aperture, which is truncated when

contracted.^^

8. A. POLYOUM, Hassall.

Sarcochitum polyoum {Hassall, D. L., G.J., McA.).

Hab. : Dublin Bay (iTassaiZ), Northumberland i^Ald.).

Probably a form of A. mytili.

9. A. PARASITICUM, Fleming. Plate XXIII. fig. 1.

Alcyonium parasiticum {Fleming, De Bl.).

Hab. : St. Andrews {McL), Northumberland {Aid.),

Cornwall {B. Q. C), Menai Straits, South Devon {T.H).

This species becomes so impregnated with earthy

matter as to resemble a blackish-brown coating of

earth on corallines, hydroids, &c. It is about ^ inch

in thickness.

Couch says the appearance so much approaches

what is observed in many worms, as in Sahellce, that

he was inclined to think it the work of an annulated

animal rather than that of a zoophyte.
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FAMILY II. FLUSTRELLID^.

Zooecia immersed in a gelatinous crust; orifice hi-

lahiate. Larvce furnished with a bivalve shell.—T. H.

Genus Flusteella, Gray.

Zooecia immersed, the orifice bilabiate, with a

movable lip, which acts as an operculum. Zoarium

a gelatinous crust.—T. H.

1. F. HispiDA, Fahricius. Plate XXIII. fig. 2.

Flustra hispida {Fabr., DeJBl, G. J., D. L.), Alcyoni-

dium hispidum ((?./., P.H. G., Smitt), Flustra spongiosa

(Templeton), Membranipora spongiosa {G. J.), Flustra

carnosa {G. J., B. Q.C., Hassall, P.H.G.), Cycloum

hispidum (Thompson).

Hab. : Common.
The zoarium is gelatinous, and brown in colour. The

zooecia are somewhat hexagonal, with the orifices

'^ raised and bilabiate, bordered above and below by a

thin horny rib, the lower one connected with a move-

able lip which acts as an operculum."

—

Hincks. The

colony bristles with long spines arranged round the

zooecia. The polypide is very large, with 30—35

tentacles.

" When immersed in sea-water, first a very short

white cylinder protrudes, and. then the integument of

the body unfolding like the inverted finger of a glove,

displays the exterior of the animal, crowned by about

thirty-five tentacles in campanulate arrangement. The

form of the polypide is elegant, light, and beautiful.

It rises very leisurely from the cell ; but its retreat is

most precipitate, vanishing in a moment.'^

—

Dalyell.

The development of the larva of this species, which
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is enveloped in a '' bivalve protective case," lias been

investigated by the Rev. Thos. Hincks, whose re-

searches may be found in the Annals of Natural

History for November, 1851 (ser. 2, viii., 357).

FAMILY III. ARACHNIDIID^.

Zooecia usually more or less distant, membranous.—
T. H.

Genus Arachnidium, HincJcs. {apd-x^viov, a spider's

web.)

Zoarium membranaceous. Zooecia usually separate,

distant, adnate, united by a more or less filiform pro-

longation of the cell wall, so as to form a delicate

network.—T. H.

1. A. HiPPOTHooiDES, HincJcs.

Arachnidia hippothooides (T. H.).

Hab. : Isle of Man, Torbay (T. H.).

In all the species of this genus the Hippothoan

habit of growth is displayed. The cells are ovate and

membranous, and are connected by long slender fibres

so as to have the appearance of network. A small

papilla marks the situation of the orifice. The branching

of the cells is arranged with great regularity.

2. A. CLAVATUM, Hincks.

Arachnidia hippothooides {A. M. N.).

Hab. : Shetland [Jeffreys and Norman).

A deep-water species, with the cells long and club-

shaped, and connected by fibres. The mode of reticu-

lation is much less regular than in the preceding

species.

3. A. FiBROSUM, Hincks.
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A rare species, with irregularly shaped zooecia con-

nected by short fibres. The orifice projects and is

tubular, and the margin of the cells is surrounded as

by a fringe with numerous bristles or setiform pro-

cesses.

FAMILY IV. VESICULAKIID^.

Zooecia contracted below, not closely xinited to the

stem at the hose, deciduous, destitute of a membranous

area. Zoarium repent or erect.— T. H.

Genus I. Vesicularia, Thompson. {Vesicula, a

bladder.)

Zooecia 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.—T. H.

1. Y. spiNOSA, Linnceus. Plate XXIII. fig. 3.

Sertularia spinosa {Linn., E. and 8., Jameson, B'ogg,

Lanik., «&c.), S. sericea {Pallas), Laomedea spinosa

{Lamx., De Bl., Temp.), Valkeria spinosa (Flem.,

Dalyell), L. epineuse {Be Bl.).

Hab. : Guernsey, Devon, Lytham, Isle of Man
{T. E.), Liverpool {D. L), Cornwall (E. Q. C), Menai

Straits, Jersey, Blackpool (J../S.P.),Cullercoats {Alder),

St. Andrews (Beid), Leith (D. L., jun,).

This is a singularly graceful and pretty species. It

grows in tapering shoots to the height of several

inches. Under the microscope this species is easily

recognized by the pointed appearance of the branchlets,

which are very numerous and short. The zooecia are

arranged on one side of each branch, and are oval and

usually number three to an internode. They decrease
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in size upwards. They are perfectly transparent, and

allow every part of the polypide to be seen. The

latter has eight tentacles. Ellis called this the " Sea-

silk^' Coralline, and it is a very appropriate name.

Genus II. Amathia, Lamouroux, (Amathia, one of

the Nereids.)

Zoarium consisting of a creeping tubular stem and

erect filiform shoots, dichotomously branched. Zooecia

subtubular, in two parallel rows, disposed in distinct

groups which are placed on one or both sides of the

stem, or wind spirally round it; or forming a continuous

series.—T. H.

1. A. LENDiGERA, Linnceus. Plate XXIII. fig. 4.

Sertularia lendigera {Linn., Pall., E. and 8., Lister,

Bogg, &c.), Serialaria lendigera {Lamh., Flem., DeBl.,

R Q. a, G. J., D. L., Aid., D'Orh.), Valkeria lendigera

(Dahjell).

Hab. : Northumberland [Aid.], Filey, Isle of Man,

Devon {T. H.) , Menai Straits, Jersey, Blackpool {A.S.P.),

Hastings {Miss Jelly), Cornwall (0. W. P.).

This has been called the " Nit Coralline,^' and " when

we look at it with the naked eye we are reminded of

what we have seen on the heads of neglected children :

but we have only to apply the lens, and our thoughts

are immediately turned away from filth to the groves

of Arcadia, for what seemed a nit, is seen exactly to

resemble a little Pan-pipe.'^

—

Landshorough.

This species spreads in dense masses over other

zoophytes and fuci. The zooecia are arranged in groups,

and each group consists of two parallel rows, each of

which contains 4—8 cells gradually decreasing in size.

It is an easily recognized species, and from its luxuriant
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growth and beauty under the lens is a very favourite

specimen amongst zoophytologists. The polypide has

eight tentacles.

Genus III. Bowerbankia, Farrc.

(In honour of Dr. Bowerbank.)

Zooecia ovate, disjunct, clustered, often subspirally

arranged. Zoarium repent or erect. Polypide with a

small number of tentacles (8—10) and a gizzard.

—

T. H.

1. B. iMBRiCATA, Adams. Plate XXIII. fig. 5.

Sertularia imbricata {Adams, Thompson, Stewart),

Valkeria glomerata {Coldstream), Serialaria imbricata

et verticillata {Templeton), Valkeria imbricata (6r. /.,

R. Q. G.), B. densa {Farre, G. J., Van Ben.).

Hab. : Common. Menai Straits, Jersey {A. 8. P.).

This is an easily recognized species, although its

appearance certainly does not suggest that it is an

animal. The stem is a long slender thread, irregularly

branched, and the zooecia occur at intervals in groups.

Sometimes, however, it occurs as a repent form. The

polypide has ten tentacles, each of which has a single

row of setse along the back.

The colony attains a height of 2—3 inches.

2. B. GAUDATA, Hincks.

Yalkeria caudata {Hincks).

Hab.: Ilfracombe {Leipner).

This resembles the repent form of B. imbricata, but

the zooecia are smaller, and "terminate below in a

somewhat spur-like extremity.^^ The polypide has

eight tentacles.

3. B. PUSTULOSA, E. and 8.
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Sertularia puStnlosa {E. and 8., Fleming, &c.),Vesi-

cularia pustulosa [Thom-pson), Valkeria pustulosa {G. /.,

P.H.O.,D.L.).

Hab. : Isle of Wight (Ellis), Ilfracombe, Salcombe

[T. H.), Menai Straits, Jersey {A. 8. P.), Cornwall

(0. W. P.).

This is the " Dichotomous Tubular Coralline " of Ellis

(Coral. 54) . The stem is slender, jointed, and branched

dichotomously, of a light horn colour. The zooecia

are arranged in groups (one group to each internode),

and are subspirally arranged on the stem in two series.

The colony attains a height of 2—3 inches. The

polypide has eight tentacles.

4. B. ciTRiNA, Rincks.

Valkeria citrina {T. H.).

Hab. : Ilfracombe (T. H.).

Distinguished from the preceding by its more slender

habit, and by having " a bright line of citron-coloured

granules traversing each tentacle, and running down
the body, probably marking the course of the oeso-

phagus."

5. B. GRACILLIMA, Hificks.

Valkeria gracillima (T. H.).

Hab. : Devon and Cornwall (T. B".).

The zocecia are disposed in small groups at intervals

along a creeping stem. They are larger than in the

two preceding species, and are flask-shaped.

Genus IV. Avenella, Balyell. [Avena, oats.)

Zooecia solitary, irregularly scattered, subunilateral,

curved, and slightly contracted above. Stem repent,

nearly simple. Polypides with numerous tentacles,

and a small gizzard.—T. H.
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1. A. FUSCA, Dalyell.

A. Dalyellii {Thompson).

Hab. : Scotland {Dalyell, Thompson).

A deep-water species, with cells " not unlike tlie

ergot of rye." The cells are about -^ in. long, some-

what flask-shaped, and curved with a number of bristles

projecting from the sides. They arise at intervals

along a slender stem.

Genus V. Farrblla, Ehrenherg.

(In honour of Dr. Farre.)

Zooecia with a bilabiate orifice, elliptical, scattered.

Zoarium repent. Polypides without a gizzard.—T. H.
1. F. REPENS, Farre.

Lagenella repens (Farre, Thompson), Bowerbankia

repens {G.J.), Laguncula repens (FajijBen-.), L.elongata

{Van Ben.), Farrella producta {T. H., D. L.).

Hab. : Isle of Sheppey {Farre), Lancashire Coast

{T. H.).

" The cells are oblong, transparent, pedunculate,

springing irregularly from the sides and upper surface

of a repent stem. Tentacles \2J"

This genus difi'ers from the four preceding genera

in the fact that the polypides are destitute of a gizzard.

Van Beneden has made this genus a special object of

study (" Recherches sur ^organisation des Laguncula,"

Mem. Acad. Roy. Bruxelles, xviii., 25).

FAMILY V. BUSKIID^.

Zooecia contracted below, not continuous with the

creeping stolon, with an aperture on the ventral surface.

—T. H.
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Genus Bus:eia, Alder.

(In honour of Prof. Busk.)

Zooecia corneous, flask-shaped, decumbent, adherent

for a great part of their length, developed at intervals

from a creeping tubular stem ; a membranous area on

the ventral (or under) side immediately below the

orifice. Polypide with a small number of tentacles.

Gizzard .?—T. H.

1. B. NiTENS, Alder.

Hab. : Northumberland (Aid.)., Guernsey, Devon,

Yorkshire Coast (T. If.), Wick {C.W.P.), Plymouth

{A. S. P.).

" Minute, horn-coloured, shining, creeping fibre

branching or anastomosing, with occasional short

spinous offsets. Cells ovate or flask-shaped, tapering

towards the orifice, the margin of which is thickened

and slightly nodulous ; sides of the cells produced into

irregular flattened spines adhering to the substance

on which it creeps, and giving the cells an insect-like

appearance. Tentacles 8, short, and rather stout."

—

Alder.

FAMILY VI. CYLINDR^CIID^.
Zooecia not contracted helow, closely united to the

stem at the base, not deciduous; destitute of a mem-

branous area,—T. H.

Genus Cylindr^cium, Hinchs. (KvXtvSpoq, a cylinder

;

oIkIov, a home.)

Zooecia elongate, cylindrical, crowded together or

.scattered, rising from a creeping stolon. Polypide

without a gizzard.—T. H.

1. C. GIGANTEUM, Bush.
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Farrella gigantea {Bush, Gosse, McA.), Avenella

gigantea [T. H.).

Hab. : Tenby {Bush).

The cells are very long, cylindrical, and incrusted

with earthy matter. They are developed upon a

creeping stolon, crowded together, or at very short

intervals.

2. C. DiLATATQM, Hinchs.

Farrella dilatata (T. H.), Avenella dilatata {T. H.),

Farrella fusca {Bush), Avenella fusca (Alder, A. M. N.)y

Vesicularia fusca /orwia simplex (Smitt).

Hab.: Devon, Llandudno, Isle of Man {T. H.),

Cullercoats on other zoophytes {Aid.), Shetland

{A.M.N.).

The cells are smaller than in the preceding species,

and are developed from protuberances on the stolon.

" It is of an opaque ochre-yellow colour when fresh,

but changes to a blackish-brown on exposure to the

air. The tentacles number 20, and have an opaque

white line down the centre."

—

Alder.

3. C. PUSiLLUM, Hinchs.

Hab. : Salcombe, Ilfracombe {T. H.).

A minute species found on tangle roots.

Genus II. Anguinella, Van Beneden. {Anguina,

a snake.)

Zoarium consisting of an erect common stem, giving

off branches at intervals, on which the cells are borne

;

the ectocyst incrusted by earthy matter, opaque.

Zooecia cylindrical. Pohjindes without a gizzard.

—

T. H.

1. A. PALMATA, Van Beneden.
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Hab. : Tenby {Bush), Filey (T. H.), Ilfracombe

{A. M. K).

'^Zoopbyte dendroid, tbickly branched from the

base to the summitj more or less palmate, of an eartby

brown colour. Zooecia cylindrical, irregularly distri-

buted on the branches, with which they are continuous

below."

—

HincTcs.

This species grows to a height of several inches,

and, in the opinion of Mr. Busk, " resembles a small

fucus covered with mud."

FAMILY VII. TRITICELLID^.

Zooecia horny, with an aperture and membranous

area on the ventral aspect ; home on a rigid peduncle,

to which they are attached hy a movable joint, deciduous.

—T. H.

Genus I. Triticella, Dahjell. {Triticum,, wheat.)

Stem repent. Zooecia with 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. Polypide without a gizzard.—T. H.

1. T. FLAVA, Dalyell.

Hab.: Scotland {Dalyell)

.

A doubtful species, not improbably a form of the

following one.

2. T. KoRENii, G. 0. Sars.

T. flava {A.M.N.).

Hab. : Near Oban {A. M. N.), on Crustacea.

Grows to a height of about ^ inch. The cells are

transparent, elougately oval, and developed at intei'vals

on a creeping stem. Each cell is borne upon a peduncle
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as long as itself. The tentacles are 18j and " nearly

equal the cell in height."

3. T. PEDiCELLATA, Alder.

Farrella pedicellata {Aid.).

Hab. : Northumberland (Aid.).

^^Body ovate-oblong, yellowish, transparent, with

long and very slender pedicels uniform in thickness

throughout, arising from a creeping fibre. Tentacles

12. Length of cell -^^ in,''

—

Alder.

GrENUS II. HipPUEAEiA, Bush. {ltttto^, & horso, and

ovpa, a tail.)

Stem repent or erect, tubular, jointed, nodular.

Zooecia with a membranous area on the front or ventral

side, attached to a peduncle by a movable joint, and

disposed in whorls or groups at the nodes.—T. H.

1. H. Egertoni, Bush.

Described in the Proceedings of the Zool. Soc.

Lond., Jan. 6, 1874, p. 29. The description there is

founded on a fragment about j inch in length.

FAMILY VIII. VALKERIID^.
Zooecia contracted helow, deciduous, destitute of a

membranous area.—T. H.

In this and the two succeeding families the tentacles

do not form a complete circle, two of them being

always everted. These families are on this account

grouped as Campylonemida.

Genus Valkeria, Fleming.

(In honour of Dr. Walker.)

Zoarium erect or repent. Zooecia ovate, clustered.

Polypide destitute of a gizzard.—T. H.

1. Valkeria uva, Linnceus.

T
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Sertularia uva {Linn., E. and S., Jameson, &c.), S.

acinaria (Pallas), S. cuscuta (Linn., Pallas, E. and 8.,

Lamx., Fleyn., he), Clytia uva [Lamx., Temp.), Cam-

panularia ovifera {Be BL), Valkeria cuscuta {Flem.,

Farre, Ealyell, G. J., D. L., Smitt, Joliet), Nigellas-

trum cuscutum (OJcen), Vesicularia cuscuta {Thompson),

Cuscularia cuscuta {De Bl.).

Hab, : Widely distributed.

There are two varieties of this species, one repent

and the other erect. The former is the '' Grape

Coralline '' of Ellis, the latter is named by him *' The

Climbing Dodder-like Coralline " (Ellis, Corall.,27,28).

The erect form attains a height of from 2—4 inches.

The stem is jointed and branched, and the cells, which

are slender and transparent, are borne in clusters at

the joints like bunches of grapes. Eespecting the

repent form {uva), Ellis writes :
—" Each vesicle has a

black spot in it like the spawn of frogs, or rather*

these look, when they are magnified, like a bunch of

full-ripe transparent oval-shaped grapes with the stones

in them. To my sui-prise,^^ he adds, ''under my
magnifying glasses those grape-like bodies were a

cluster of polyps, each having eight claws very lively.

What we discover as a spot is only the intestines of

the polype with its food in it."

2. Y. TREMULA, EincliS.

Campylonema tremulum {T. H.).

Hab.: Devon {T.E).

A minute species with tapering cells.

FAMILY IX. MIMOSELLID^.

Zooecia contracted heloiv, movable, deciduous, ivith an

aperture on the ventral side.—T. H.
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Genus Mimosella, Hindis. {Mimosa, the Sensitive

Plant.)

Zoarium phytoidj regularly jointed, consisting of a

creeping tubular base and erect shoots^ much and ir-

regularly branched, branches opposite. Zooscia ovate,

biserial, opposite, attached to the sides of the

stem by a basal joint, by means of which they can

be moved to and fro and folded together. Polypides

with a small number of tentacles ; without a gizzard.

—T. H.

1. M. GRACILIS, Binds.

Yalkeria cuscuta {R. Q. C). Plate XXIII. fig. 6.

Hab. : Torbay [T.H.), Cornwall [E. Q. C), Guernsey

{Coojjer).

This beautiful species is found on Halidrys siliquosa,

upon which it rises to a height of one to four inches.

The zoarium is exceedingly graceful, and grows in a

plant-like manner. The stem is regularly jointed, and

gives off irregular branches which are opposite, and

bear the zooecia. The latter are " ovate, elongate,

biserial and opposite, and attached to small prominences

on the side of the branch, which is perforated. A cir-

cular orifice on one side of the cell near the base fits

over this, and a joint is thus secured, by means of

which the polyp can move its dwelling forward in one

direction, and backward.''^ The cells on a branch are

often folded together on the upper side " just as the leaf-

lets close on the leaf of the sensitive plant {Mimosa)."

The cells are rounded at the end of each branch, and

become more and more elongated as they near the

stem.
«

Y 2
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FAMILY X. VICTORELLIDJS.

Zooecia originating in an enlargement of the creeping

tubular stem, with which they are continuous at the

base; above free and cylindrical; not deciduous.—
T. H.

Genus Victorella, Saville Kent.

Zoarium consisting of a creeping ramified stem,

which swells out at intervals into somewhat fusiform

or clavate enlargements, in which the cells originate.

Zooecia. decumbent at the base^ which is continuous

with the stem, above free and cylindrical; branches

given off from the sides of the expansions in the course

of the stem. Polypides with few tentacles ; no gizzard.

—T. H.

1. Y. PAViDA, Saville Kent.

Hab. : Victoria Dock^ London {S. K.).

A minute species found on C. lacustris, in brackish

water. Its characters appear in the generic descrip-

tion.

Described by Mr. W. Saville Kent in the Q. J. M. S.

(N.S.), X. (1870), 34.

Sub-Oeder IV. : PALUDICELLEA.

FAMILY PALUDICELLID^.

The only Family. Species found in fresh water.

Genus Paludicella, Gervais.

Coenoecium membrano-corneous, branched^ branches

composed of a series of claviform cells placed end to

end, and separated by complete septa ; orifices tubular.
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lateral^ near wide extremity of eacli cell. LopliojpJiore

orbicular. No epistome or calyx.—Allman.

1. P. Ehkenbeegii, Van Beneden. Plate XXIV.
figs. 5, 6.

Alcyoiiella articulata {Ehrenherg), A. diaphana

{Nordmann, Wrigman), P. articulata {Gervais, Van Ben.,

G. J., D. L., Allman), P. procumbens {Hancoch, Aid.).

Hab. : Widely distributed in canals and lakes.

This is tbe only fresh-water species known of the

Gymnol^emata.
" Of all the genera of fresh-water polyzoa this is the

easiest to distinguish ; but it is the most difficult to

discover. The naturalist who is occupied with the

study of these lower animals may have it under his

eyes for some time without knowing it, as the tubes

are so slender, and the colony bears so strong a re-

semblance to a plant, that he would not dream of

examining it."

—

Van Beneden.

The polypes have 16 tentacles, and are lodged in

cells separated by distinct septa. The mode of growth

is stiff. The colony is trichotomously branched, and

the branches project almost at right angles from the

stem. The orifice is on the side of the cell near the

top. The cell itself is elongate and claviform.

Order II. PKYLACTOL^MATA. (Lophopea.)

Zophophore bilateral ; moidli with an epistome. Arms

of lophophore free or obsolete.

FAMILY I. CRISTATELLID^.

Goenoecium free, locomotive.
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Genus Ceistatella^ Cuvier. {Crista, a crest.)

Ccenoecium sacciform, hyaline, with a common flat-

tened disc, adapted for locomotion ; orifices placed on

the surface opposite to the disc, and arranged in several

concentric marginal series. Statohlasts orbicular, with

an annulus and marginal spines.

—

Allman.

1. C. MUCEDO, Cuvier. Plate XXIV. fig. 1.

C. vagans [LamTc., Jjamx., Schiveigger, Goldfuss, De
Bl.), C. mirabilis (Dalyell), C. moissisure {Gervais),

Alcyonella secundus evolutionis gradus {Ras])ail).

Hab. : Lakes and ponds.

This is the only polyzoon which is locomotive. It

creeps along by its flattened disc over the stems and

leaves of aquatic plants. The entire colony is oval,

convex above, and flattened into the locomotive disc

below. The orifices through which the polypides

emerge are ranged in three concentric rows a little

above and around the margin of the upper surface,

leaving the central portion of the convexity without

openings.

The statoblasts are veiy pretty objects, and are

about -Jyj inch in diameter. They are orbicular in

shape, reddish-brown in the centre, surrounded by an

annulus which is yellowish in colour, and armed with

spines projecting beyond the annulus and terminating

in curved hooks. (Plate XXIV. fig. 2.)

FAMILY II. PLUMATELLIDiE.

Ccenoecium rooted.

Genus TjOFROfvs, Dumortier. (\o'(^o9, a crest

;

TToi)?, a foot.)

Ccenoecium sacciform, hyaline, with a disc which
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serves for attachment, but not for locomotion. Edocyst

gelatiuoid; orifices scattered. /S'^a^oZ^Zas^.s elliptical, with

an annulus, but without marginal spines.

—

Allman.

L. CEYSTALLiNUS, Pallas.

Polype a Panache [Tremhley), Bell-flower animal

(Baker), Tubularia crystalliua (Pallas), T. campanulata

{Linn., Turt., Shaw), T. reptans [Linn), Plumatella

cristata {Lamh., Schiveigger, Be Bl.), Naisa reptans

{Lamx., Deslongchamps), Alcyonella tertius evolutionis

gradus {Raspail), Plumatella crystallina ((rerya is),Alcy-

onella stagnorum ((?. J., in part), L. liakevi [Van Ben.).

Hab. : In ponds.

The polypides of this delicate and beautiful species

are brownish-yellow in colour, and are enclosed in a

gelatinoid extension of the ectocyst which is quite

transparent. The tentacles are long and numerous.

The colony generally assumes a lobed appearance.

Prof. Allmann observes that the perigastric space

often contains spherical bodies floating about, varying

in size and structure, being sometimes unicellular in

appearance, and at others having a number of enclosed

smaller cells. The Professor considers these bodies

as having no connection with the polyzoon, and as

being without doubt parasitic.

The statoblasts are elliptical, with a plain reddish-

brown centre, and a cellular annulus terminating at

each end in a point.

Genus II. Alcyonella, Lamarck.

Coenoecium composed ofmembrano-corneous branched

tubes, which adhere to one another by their sides

;

orifices terminal. Statoblasts elliptical, with an annulus,

but without marginal spines.

—

Allman.
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1. A. ruNGOSA, Pallas.

Tubularia fungosa {Pallas), Spongia lacustris

[Schmiedel) , A. fluviatile {Briigiere, Bosc, Lamx., Ras-

pail,Gervais),A. stagnorum [Lamh., 8chiveigger,Lama;.,

Meyen, JEhrenherg, Be Bl., Gams, Dumortier, Teale,

G. J., D. B., J. Alder, Siehold), A. anceps {BalyeU),

A. gelatinosa {BalyeU).

Hab. : Canals, rivers, &c.

This species grows in large brown fungoid masses

attached to submerged branches or twigs, stones, &c.

The ectocyst covers the extremities of the tubes of

which the colony is composed with a gelatinous

covering. The tubes are five or sis-sided, and run

side by side, presenting a honeycombed appearance.

The statoblasts are broadly elliptical, with an areolated

disc and a cellular annulus without spines.

2. A. Benedeni, Allman.

Hab. : Stagnant waters, River Chelmar, Essex

{Prof. Allman).

This species is smaller than the preceding, and has

the extremities of the tubes of which the colony is

composed free from each other. The statoblasts are

bean-shaped, with mammilated discs and annuli.

3. A. PLABELLUM, Vail Benoden.

Hab. : Slowly running waters.

This is a small species, and is easily distinguishable.

It grows to the length of about | inch, and presents

the appearance of two fan-shaped bundles of tubes

united at their bases by a single short tube. Each

tube has a furrow along its upper surface. The colour

is dark brown. The statoblast is described by Van
Beneden as " broadly elliptical.'" The polypides have

about 40 tentacles.
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Genus III. Plumatella, Lamarck.

Ccencecium confervoid, brancliecl^ composed of a

series of membrano-corneous tubular cells, eacli of

whicli constitutes a short ramulus with a terminal

orifice j branches distinct from one another. LojjJiophore

crescentic. Statohlasts elliptical, with an annulus, but

without marginal spines.

—

Allman.

1. P. EEPENS, Linnceus. Plate XXIV. fig. 3.

Tubipora repens (Linn.), Tubularia repens {Milll.,

Gmelin, Turt.), T. lucifuga [VaucJier), P. lucifuga

{LamJc., Be Bl), Naisa repens (Lamx.), Alcyonella

stagnorum {Ekrenherg), P. campanulata {Van Ben.,

Blumenhach, Gmelin, LamJc, Schiveigger, BeBL, Risso,

Gervais), Federbusch Polyp {Rose!}, Tubularia gelati-

nosa (PaZZ.),T.reptans(riM'f.),Naisacampanulata(Iyam£K.,

Beslongchamps) , Lophopus campanulatus (Bumortier)

.

Hab. : In dark places under leaves, &c., in lakes

and ponds.

There are two varieties of this species, one which

creeps along the surfaces of stones and weeds, and the

other which is free. A combination of these modes
of growth is often found. As its synonym lucifuga

implies, this species avoids the light, and must be

looked for on the under surface of stones, &c. It

spreads in a distinctly dendritic manner, and is irregu-

larly branched. The orifices of the cells are long and
tubular. The polypide has about 60 tentacles, and the

calyx surrounding the base of the tentacles is a pro-

minent object. The statoblasts are broadly elliptical,

with a reddish-brown centre and a dark brown cellular

annulus.

2. P. punctata, Hancock.
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Hab. : Northumberland {Hancock).

This is a small species with a transparent greenish

polypidom of about half an inch in length. The

branches are " composed of a series of large conical

cells tapering towards the upper portion of the cell,

almost colourless, and freckled with minute opaque

white spots/^ The tentacles number 60, and are white,

with a distinct festooned calyx.

The statoblasts are described as perfectly black,

broad, and oval.

3. P. FRUTicosA, Allman.

Hab. : In lakes and ponds.

This species resembles the free variety of P. repens

or F. sultana in general appearance. It is bushy, and

irregularly branched. The cells and branches are

cylindrical, and the statoblasts are elongately oval,

with a broad cellular annulus.

4. P. coRALLOiDEs, Allman.

Hab. :" London Docks {G.J. A.).

A transition species between A. fungosa and the

present genus. It forms dense tufts of ^ inch to an

inch in height, dichotomously branched. The colour

is yellowish-brown. The number of tentacles is about

60. The statoblasts are broad.

5. P. EMARGiNATA, Allman.

Hab. : Streams and rivulets.

In this species there is a prominent furrow down

one side of each cell, commencing with a triangular

space near the orifice. The zoophyte is found on the

under side of stones. It covers the ectocyst with

minute particles of sand, which give it a granular

appearance. The tentacles are 40 in number. The

statoblasts are elongately oval.
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6. P. Allmani^ Hancoclc.

Hab. : Bromley Lough, Northumberland.

Described by Mr. Hancock in the Ann, of Nat.

Hist. (2nd series) vol. v., 200. The cells are distinctly

claviform, and the zoophyte is adherent to the under-

side of stones. The tentacles number 42, and have a

festooned calyx. The statoblasts are black and elon-

gately oval, with pellucid margins.

7. P. ELEGANS, Alliaan.

Hab. : Bandon, Cork.

" Coenoecium adherent, creeping, cells of uniform

diameter, with a furrow and keel. Calyx but slightly

festooned. Statoblasts broad."

—

Allman.

8. P. DuMORTiERT, Allman.

Hab. : In a pond at Cris, Essex.

9. P. JcTGALis, Allman.

Hab. : Canal near Little Baddow, Essex.

These two species are small and adherent. The
former has the coenoecium irregularly branched ; in

the latter it consists of '^ two series of branches con-

nected by a common tube and extending in opposite

directions."

Genus IY. Fkedeeicella, Gervais.

Coenoecium confervoid, composed of a membrano-

corneous branched tube, with the branches distinct

from one another, and terminated by the orifices.

LojjJioplwre nearly circular, tentacular crown campanu-

late. Statoblasts bean-shaped, destitute of annulus

and spines.

—

Allman.

1. F. SULTANA, Blumenhach.

Tubularia sultana (Blumenhach, Gmelin, Turt.), Naisa

sultana {Lamx.), Plumatella gelatinosa {Flem.), Difflugia
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protCBiformis {Meyen), Plumatella sultana {Dumortier,

G. J., D. L., Alder), F. dilatata {Allman).

Hab. : Generally distributed on submerged stones

and stems.

The characteristics of the species are set forth in

the generic description. It grows freely^ and is often

much branched. The orifices are at the end of the

branches, and are usually in couples. The tentacles

number about 24, and form a campanulate corona

which presents a beautiful appearance.

The statoblasts have no annulus.

Holobranchia. Group I. Entoprocta.

Polyzoa having both orifices of the alimentary canal

irithin the lophophorej tentacular sheath ivanting; ten-

tacles bilaterally disposed, not retractile. No perivisceral

cavity.—T. H.

Order PEDICELLINEA.
FA:^ILY I. PEDICELLIXIDiE.

Polypides borne on a retractile peduncle, united in

colonies by a creeping stolon.—T. H.

Genus Pedicellixa, Sars. {Pes, a foot.)

Polypides pedunculate, arranged along a creeping

ramified stolon ; the body separated by a diaphragm

from the stem, and deciduous ; tentacular crown ter-

minal.—T. H.

1. P. CERNUA, Pallas. Plate XXIII. fig. 7.

Brachionus cemuus (Pall.), Hydi-a coronata (Flem.),

P. echinata {Sars, Hassall, P. E. (?., G. J., D. L., Beid,

Sraitt, &c.), P. Belgica (P. H. G., T. K). Fleshy

polyps of a red colour {Ellis).

Hab. : Common.
This species has been described by Prof. AUman as
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phyllactolsematous^ but Mi\ Hincks does not so class

it. The poljpide is of a whitish colour, transparent,

somewhat cup-shaped, and borne on a long flexible

stem which is usually covered with short spines.

The tentacles vary in number up to 24. The body

of the polypide is separated from the stem by a

diaphragm. It frequently falls off, and is renewed by
gemmation.

2. P. NUTANS, Dalyell.

Hab. : Scotland {Dahjell), Tenby (Levpier)

.

This species is smaller than the preceding, and is

always destitute of spines. The stem tapers just below

its junction with the polypide. The stolon is distinctly

jointed.

3. P. GRACILIS, Sars.

Hab. : "Widely distributed.

The polypide and stem are much smaller than on

P. cernua, from which also this species may be distin-

guished by the peduncle, which is '' expanded below

into a short, thick cylinder, above which it is extremely

slender, widening upwards to the point of junction

with the polypide.^'

FAMILY II. LOXOSOMID^.

Polypides home on a contractile loeduncle, solitary,

ahuays furnished in tJie young state ivith a pedal gland;

gemmcB produced on the body of the polypide.—T. H.

Genus Loxosoma, Keferstein. {Xo^6<i, oblique;

aoifxa, a body.)

Polypides pedunculate, solitary, the body closely

united to the stem, and not deciduous ; tentacular

crown placed obliquely on the ventral side of the

body.—T. H.
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1. L. SINGULARE, Keferstein.

Hab. : On annelids, Shetland [McI.].

The species of this genus are solitary, and are

attached when young by a pedal gland •which serves

as a stolon.

2. L. PHASCOLOSOMATUM, Carl Vogt.

Hab. : On annelids, Bantry Bay {A. M. N.).

Described by Rev. A. M. Norman in Ann. of Nat.

Hist, for February, 1879, p. 133.

3. L. CLAviFORME, HincJcs.

Named from specimens in spirit obtained by Dr.

Mcintosh at Guernsey.

Sub-class Pterobranchia, Bay LanJcester.

Lo2yho2jliore 2^'>'oduc€d on each side into a ^orocess on

luhich alone the tentacles are developed, forming dis-

continuous series.

Order PODOSTOMATA, Fiay LanJcester.

Foot large, overhanging the mouth.

FAMILY RHABDOPLEURID^.
Zoarium a chitinous, adherent tube, divided by septa

into compartments, from which erect tubular cells rise,

in which the polypides are lodged; the whole of the

adherent portions traversed by a chitinous cylindrical

rod, to which the polypides are attached by means of a

flexible cord j endocyst not differentiated, and the poly-

])ide 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

tivo valve-like fleshy pjlates.—T. H.
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Gends 'Rr&.bdopleura, Alliuan. (pd^So'i, rod

;

irXevpa, side.)

Generic character identical with that of the family.

1 . R. NoEMANi^ Allman.

Hab.: Shetland {A.M.N.).

For a description of this species^ and of the curious

structure of the members of this family, the reader is

referred to the Q. J. M. S., January, 1869, where is an

article by Prof. Allman, who has made this species a

special object of study. For the purposes of this

book it is sufficient to state that Bhahdophura is re-

markable from the shape of the lophophore, and the

disposition of the tentacles. The former is prolonged

into two projecting arms or plumes, upon each of

which is borne a double row of tentacles. There are

other peculiarities of structure which are dealt with

in the article referred to.

2. R COMPACTA.

Found on the coast of Antrim in deep water by Mr.

Hyndman.

Although its exact position is not yet fully made
out, it is proper to mention the fresh-water Medusa,

Lirmiocodium Sowerhii, found in the Victoria Regia

tank in the Royal Botanic Gardens, Regent^s Park,

in June, 1880, by Mr. Sowerby. The Medusa was

describedby Prof. Allman ("Nature," xxi. 178) under

the name L. Victoria, and by Prof. E. Lankester

(Q. J. M. S., XX. 351) under the name Craspedocustes

Sowerhii. Mr. G. J. Romanes {" Nature,'^ xxii. 191)

has also studied and described its structure; and

recently Mr. A. G. Bourne (Proc. Roy. Soc. xxxviii. 9)

has described what he believes to be its hydroid phase.



336 NATUEAL HISTORY OF

ZOOPHYTE COLLECTING AND PEESERYING.

In a previous chapter I have pointed out the zones

or areas in which the principal species of zoophytes are

to be foundj and the method of collecting very much
depends upon the species desired. For the littoral

species^ the best course is to select a day when the

tide will be far out, and to follow it in its ebb^ searching

all the rock-pools and crevices, and turning over the

sea-weeds carefully to see if any of the desired treasures

are concealed there. Much may be done on the spot

in the way of collecting, but it is always desirable to

take away small quantities of the weeds and shells

which come in the way, and reserve them for micro-

scopical investigation at home, as many of the minute

species easily escape observation made merely on the

coast itself. A good way to discover many of the

delicate species is that recommended by the Eev. Thos.

Hincks, namely, to lie down at full length beside the

rock-pools, and look for the shadows cast upon the

sides. By this means very delicate species may be

sometimes easily detected. Many of the species may
be found attached to the long floating leaves of Lami-

naria, and the roots of that weed are sometimes perfect

museums of both hydroids and polyzoa. It is remark-

able how different species appear to be localized even

in a very narrow area. For instance, in such a narrow

space as the Menai Straits, I have found A. pluma in

abundance in one part, and nowhere else, and other

species appeared to be localized in a similar manner.

For the Medusae, a hand-net is the readiest means of

capture. The Sertularians and larger species must be

dredged for to be taken alive, but the polypidoms may
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often be found in good condition thrown up by the

returning tide. No locality must be considered un-

suitable, be it the stem of a weed or the carapace of a

crustacean, for the Le]prali(je and many other polyzoa

are ubiquitous.

Many of the anemones may be kept alive for months
in aquaria, and with a little trouble may be maintained

in health. They are very beautiful ornaments, to

say nothing of their value to the student. When a

collection has been obtained, it should be carefully

preserved. The best and most effective method of

preservation for all the plant-like forms is undoubtedly

in spirits of wine. In this medium the branches

and pinnge unfold, and the zoophytes look as if in

their native element. From this medium also portions

may readily be taken for mounting as microscopic

objects ; they should, however, be passed through oil

of cloves before going into the balsam. It is not con-

venient always to keep a large collection in spirits,

and where this is the case, such of the specimens as

are not absolutely required to be preserved in fluid

should be well cleaned, and mounted upon black or

white cardboard with the name and locality clearly

marked beside them. Such of the polyzoa as are

found incrusting shells, stones, &c., should be placed

in separate boxes, if possible with glass tops, and in

all cases carefully named, as, from the absence of

spines or markings, or the usage to which a specimen

has been subjected, a great deal of time is often re-

quired to be expended for its identification; and in

order that this time and trouble should not be wasted,

each specimen should be immediately labelled or placed

in a labelled box when once its name has been ascer-
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tained. An attractive way of arranging a collection

of Lepralice, and otlier similar species, the structure of

which is entirely invisible without microscopic obser-

vation, is to mount the shell which bears the incrusta-

tions on a piece of cardboard, and to annex below it

on the same piece a drawing of the cells enlarged to a

known scale; the cardbearing the zoophyte and drawing

should then be placed in a glass-topped box. This

enables friends or others interested to appreciate a

collection better than the exhibition of a lot of ap-

parently similarly incrusted shells or stones. A speci-

men of every species obtained should be mounted as a

microscopic slide. Those which will show well as

transparent objects should be cleaned in spirits of

wine, afterwards passed through oil of cloves, then

into benzole, and lastly mounted in balsam let down

with benzole. Some of the hydroida show their struc-

ture most satisfactorily when stained
;
picrocarmine and

haematoxylin are the best media to use for this purpose.

If the specimen is obtained alive, and it is desired to

mount it with the polyps exserted and their tentacles ex-

panded, the best method for killing them so as to show

these features is to select a portion of the zoophyte, the

polyps of which are healthy and active, and place it in

a watch-glass or glass beaker, according to size. After

letting the specimen alone for a short time, seize an

opportunity when the polyps are extended, and with a

pipette or dipping-tube drawn to a fine point, let a

drop or two of absolute alcohol run into the water

down the glass so as not to fall directly on the polyps.

The repetition of this once or twice seems to stupify

the zoophyte, and after the lapse of an hour, if the

polyps be still extended, alcohol may be added slowly
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up to 60 per cent.* The strength of spirit may be

ultimately iucreased to 90 per cent. Another excellent

method is to use Kleinenberg's fluid prepared as

follows :

—

Water, 100 volumes. Sulphui-ic acid (concentrated),

2 vols. Picric acid (as much as will dissolve) . Filter

and dilute with three times its bulk of water.

This fluid should be used in the same way as alcohol,

and the objects left in for three or four hours, and

afterwards passed to 70 per cent, and ultimately 90

per cent, alcohol. This method is largely used at the

Naples Zoological station.

f

A one per cent, solution of osmic acid is sometimes

recommended as a medium for rapidly killing zoophytes,

but it has the quality not only of killing them, but of

blackening them at the same time. The black stain,

however, may be removed by bleaching in a weak

aqueous solution of ferrocyanide of potassium, the

specimen being afterwards thoroughly washed.

The majority of zoophytes cannot be mounted as

transparent objects, and must be mounted so as to be

viewed by reflected light. To accomplish this, the

specimen should be well cleansed, cai-e being of course

taken not to damage the spines or protuberances, if

any, and mounted in a cell having a neat black back-

ground, or for some species, as S.fusca, a white back-

ground. The cell should be made in such a way that

* See A. D. Michael, Journ. Queckett Club, i. (1883), p. 241,

and H. C. Chadwick, " Microscopical News," vol. i. (1883), and

" Science Monthly," Januaiy, 1884, 92. I have seen a number of

beautifully mounted slides by the latter writer.

t See article by Mr. C. 0. Whitman in the Postal Micr. See.

Journal, vol. ii. 99.

Z 2
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the glass cover may be removed, as it is impossible to

see the details of many objects through the cover. A
good way to accomplish this is to get a small pill-box

(glass capped if possible) and fix it to the slide, cutting

off from the bottom so much as may be above the

required depth, and leaving the lid removable to serve

for the cover. The cell so formed may, up to the lid,

be finished with white zinc cement, and ringed like an

ordinary cell. By this means a not unattractive mount

is obtained, which has the additional advantage of a

movable cover glass, so as to admit of the close exami-

nation of the object with high powers. Where possible,

bothtransparent and opaque mounts should be prepared.

All slides should be kept in a flat position in a cabinet,

and it is very useful to have labels of different colours

for the different classes, e.g. white for hydroida, pink for

polyzoa, and so on, with different shades to distinguish

British and foreign species.
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EXPLANATION OF INITIALS, &c.
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Pall. .
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Turt.

Ellis and Solander.

Dr. George Johnston.

Eev. David Landsborough.

K. Q. Couch.

John Alder.

Eev. Thomas Hincks.

Eev. P. H. Gosse.

Prof. AUman.

Eev. A. M. Norman.

Templeton.

Fleming.

Lamarck.

Lamouroux.
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Otho Fabricius,

C. W. Peach.

A. S. Pennington.

D'Orbigny.

W. C. Mcintosh.

E. McAndrews.
De Blainville.

Van Beneden.

Sir Geo. Dalyell.

Pallas.

Milne-Edwards.

Miiller.

Turton.
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Appendix B.

GLOSSAEY AND GENERAL INDEX,

abnormal, not in the usual man-
ner or shape.

acontiiim, 141.

adnate, side by side, growing
together.

algae, sea-weeds.

alimentary, relating to food or

digestion.

anal, belonging to the excretory

orifice.

anastomosing, running into each

other.

annulated, ringed.

annulus, a ring.

antenna, the " feeler" of an insect.

aperture, an opening or orifice.

apex, the top of anything.
appressed, lying close together.

arborescent, tree-like.

areolate, marked with areola? or

blotches.

articulated, jointed.

auricle, an ear.

avicularia, 208.

axil (adj. axillary), the angle

formed atthe point of branching.

axis, the main stem or central

portion.

hathymetrical, 20.
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basal, pei'taining to the base.

bicuspid, with two points.

bi^d, cleft into two segments.

bilabiate, having two lips.

bilateral, on two sides.

biserial, in two rows.

blastostyle, 44.

boss, a tubercle or prominence.

Bri/ozoa = Polyzoa.

calcareous, containing lime.

calycle = hydrotheca.

calyx, 143, 204.

campanulate, bell-shaped.

capillary, hair-like.

capitate, knobbed.

capitulum, the thickened end of

a tentacle ; the anterior region

of the body in Edwardsia.
capsule = gonotheca.

cardia, 204.

carinated, having a keel-like

prominence.

caudate, having a tail-like ap-

pendage.

celliferous, cell-bearing.

celhilar, composed of cells.

cercarice, 241.

chitinous, composed of chitine.

ciliated, fringed with cilia, or

hair-like filaments.

cinclis (pi. cinclides), 142.

clavate, club-shaped.

cnidce, stinging cells.

coRnosarc, 28.

columella, 143.

conchula, 174.

contorted, twisted.

corallum, 143.

corbula, 128.

cordate, heart-shaped,

coriaceous, roughened, leathery.

corneous, horny.

corona, the crown of tentacles

(Polyzoa).

corrugated, roughened.
craspedum, 141.

crenated, toothed.

cuneate, wedge-shaped.
cylindrical, round and elongated.

cyst, a bag or vesicle,

decumbent, lying down.
dendritic, dendroid, tree-like.

denticulate, toothed ; denticle,

a tooth.

diaphanous, transparent.

dicJiotomous, branching in pairs.

distal, nearest to the oral ex-

tremity.

discoid, disc-shaped.

digitate, finger-shaped.

dorsal, the back.

ecthoreum, 142,

ectocyst, 203.

ectoderm, 23.

Ectoprocta, 210.

elliptical, oval.

endocyst, 203.

endoderm, 23,

Entop)rocta, 210.

endosarc, 207,

epidermis, the external covering,

epistome, 202,

epithelium, the external layer ot

the ectoderm.

everted, turned outwards.

falcate, sickle-shaped.

fasciculus, a bundle.

fauna, the animals of a region.

filiform, thread-like.

fimbriated, fringed.

fissure, a cleft,

fiabellate, flabelliform,fsin-sha.'pe3i

Jiexuous, bending,

foliaceous, leaf-like.

friable, easily broken up,

fuci, sea-weeds,

funiculus, 207.

ganglion (pi. ganglia), a nerve

centre,

Gasteropod, a class of Moilusca.

gelatinous, jelly-like.
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geniculated., knee-jointed.

gemma, a bud
;
gemmation^ bud-

ding.

gizzard, 205.

globose, rounded.
gonidia, 140.

gonophore, 29.

gonosome, the reproductive zooids

of a hydroid colony.

gonotheca, 11.

gonozooid, 12,

gi'anulated, roughened with
granular markings.

guard polyps, 33.

gular, relating to the throat or

oesophagus.

habitat, know locality of any
species.

hcemal, 206.

hastate, spear-shaped.

hispid, roughened.
hyaline, transparent.

hydranth = Polypite.

hydrocaitlus,the stem (Hydroida).

hydrorhiza= stolon, or root-like

attachment.

hydrotheca, 29.

hypostome, 25.

imbricated, overlapping.

internode, the interval between
the nodes or joints.

iridescent, having colours like a

rainbow.

labial, relating to the lips.

lamina, lamella, a layer.

liaulate, strap-shaped.

lobate, having lobes or finger-like

projections.

lophophore, 19, 202.

lunate, moon-shaped.

macho-polyp, 33.

mamillated, having little globes

like nipples.

mandible, the beak of an avicu-

larium.

manubrium, 30.

medusa, 30,

mesentericfilaments, 141.

mesial or medial, placed in the
middle.

mesoderm, 24, 139.

m^icro, a pointed projection.

7;^^^r^(?a^ecZ,roughened with points.

natatory, free swimming.
Navicula, a genus of Diatoms.
nematocysts, thread cells.

nematopltores, 121.

neural, 206.

obsolete, not developed.

ocelli, 30.

oesophagus, the passage to the
stomach or body cavity.

ocecium = ovicel, 209.
opaque, not transparent.

operculum, a protective covering

or lid.

oral, relating to the mouth.
orbicular, circular.

orifice = opening.

ova, eggs ; ovary, part where
eggs are formed.

oval, having the length double the

breadth.

ovate, egg-shaped.

ovicelligerous, bearing ovicels.

pali, palules, 143.

palmate, hand-shaped.
palpocil, a collection of stinging

cells.

parasitic, growing upon an or-

ganism.

parietes {nd^. parietal), the body
wall.

pedal, relating to the foot or base.

pedicel, peduncle, a footstalk.

pellucid, clear, transparent.

perforate, having small openings.

psrigonium, 30.
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perisarc, 28.

peristome, 273.

perigastric cavity, 207.

pharynx, 204.

phylogenetic, accompanying
growth.

pliysa, ]77.

pinna, a short branch.

pinnate, bearing pinna3.

planula, a free-swimming larva.

plumose, feathery.

polypide, the alimentary zooids

of the Hydroida.
poly2ntes, the alimentary zooids

ot the Polyzoa.

polyp, the alimentary zooids of

the Zoophytes in general.

polypary, 28.

poses, small openings.

prophyllactic, serving sanitary

purposes.

proximal, the end farthest from
the mouth.

pyloris, 205.

pyriform, pear-shaped.

puncture {?i&]. punctate), a small

opening or depression.

quincunx, arranged as at the

corners of a square, with one in

the centre.

racJiis, 192.

radiated, having radial lines.

ramose, branched.

reniform, kidney-shaped.

reticulate, net-like.

rhomhoidal, four-sided, with two
acute and two obtuse angles.

rostrum, a projection in front of

the orifice.

rugose, roughened.

sarcotheca, 33.

scapus, 177.

septum, a dividing membrane.

serrate, toothed.

sessile,viit\io\xt footstalks orjoints.

seta, a bristle.

setaceous, bristling.

sinuate, waved.
sinus, a notch.

somatic, 17.

spathulate, spoon-shaped.
spherules, 165.

sporosacs, sac-shaped gonophores.
statohlasts, 209.

stellate, star-shaped.

stolon, a creeping root.

striated, marked with fine lines.

sub' {in composition) = approach-
ing to.

tactile, serving for purposes of

touch.

tentacle, organs of touch or respi-

ration, or both.

transverse, horizontal.

trophosome, a hydroid colony.

truncated, like a cone, with the

apex flattened.

tuhercle, a knob or protuberance.

tubular, hollow.

umbo, a boss or knob.
umbrella, the swimming-bell of a

medusa, 30.

7C)iilateral, one-sided.

uniserial, in a single row.

urceolate, pitcher-shaped.

velum, 30.

ventricose, swollen in the middle.

verrticose, covered with tubercles.

verticillate, whorled.

vesicle, a little bladder.

vibraculum, 209.

zoarium, a colony of Polyzoa.

zooecium, 202.

zooid, an alimentary or repro-

ductive Polyp.
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Appendix C.

INDEX OF POPULAR NAMES.

Arrow muzzlet, 174.

Beadlet, 164.

Bell-flower animal, 327.

Bird's-head coralline, 227, 228.

Broad-leaved hornwrack, 236.

Bottle-brush coralline, 119.

Bull's-horn coralline, 215.

Cave-dwelling anemone, 155.

Cloaklet, 157.

Crimson pufBet, 178.

„ Imperial, 181.

Crock, 180.

Climbing dodder-like coralline,

321.

Creeping coralline, 223.

„ bell coralline, 98.

„ stony coralline, 221.

Ciliated coralline, 226.

Coat-of-mail coralline, 215.

Daisy anemone, 149.

Dahlia wartlet, 170.

Deeplet, 169.

Devonshii-e cup coral, 184.

Dead man's hand or fingers, 195.

Eyed anemone, 155.

Eyelet, 159.

Fern coralline, 114.

Fish-mouth anemone, 153.

Furrowed creeplet, 183.

Great-tooth coralline, 106.

Goat's-horn coralline, 294.

Grape coralline, 321.

Gem pimplet, 167.

Glaucous pimplet, 167.

Gapelet, 173.

Globe-horn, 180.

Herring-bone coralline, 102.

Horse-tail coralline, 86.

Hornwrack, broad-leaved, 236.

,j narrow-leaved, 237.

Irregular spongy coralline, 240.

Knotted thread coralline, 81.

„ wedge coral, 186.

Long-armed polyp, 135.

Lily or Pomegranate flowering
coralline, 109.

Lobster's-horn coralline, 123.

Latticed corklet, 161.

Marigold wartlet, 170.

Moray cup coral, 185.

Narrow-leaved hornwrack, 237.
Nit coralline, 314.

Necklet, 172.

Orange-disked anemone, 151.
Opelet, 165.

Podded coralline, 128.

Pheasant's-tail coralline, 130.

Painted corklet, 161.

„ pufflet, 177.

Pallid anemone, 154.

Parasitic anemone, 158.

Plumose anemone, 148.

Red-speckled pimplet, 168.

Ringed deeplet, 169.

Rosy anemone, 151.

Small ramified tubular coralline,

60.

Small climbing coralline, 85.

Sea-mats = hornwrack.
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Sea-thread coralline, 83.

„ tamarisk, 111.

„ silk, 313.

„ oak, 112.

„ hair, 113.

„ fir, 115.

„ cypress, 116.

„ spleenwort, 119.

„ beard, 123.

„ bristles, 124.

„ ragged staff, 308.

Snail trefoil coralline, 107.

Squirrel's-tail coralline, 115.

Sickle coralline, 118.

Snake coralline, 212.

Soft-feathered coralline, 230.

Shepherd's-purse coralline, 233.

Stony foliaceous coralline, 273.

Scarlet-fringed anemone, 150.

Snowy anemone, 151.

Sandalled anemone, 153.

Snake locked anemone, 156.

Scottish pearlet, 173.

Scarlet pearlet, 174.

Sand pintlet, 175.

Sprawlet, 176.

Sandy creeplet, 182.

Smooth-ribbed wedge coral, 186.

Scarlet crisp coral, 189.

Scarlet and gold star coral, 188.

Shetland cup coral, 185.

Tubular coralline, like oaten pipes,

71.

Tubular coralline, wrinkled like

the windpipe, 73.

Tufted ivory coralline, 294.

Translucent anemone, 154.

Trefoil muzzle t, 175.

Trumplet, 159.

Tuft coral, 187.

Vestlet, 179.

Walled corklet, 161.

Warted corklet, 162.

Waved muzzlet, 175.

Wrinkled creeplet, 183.

Winged cup coral, 186.

Weymouth cup coral, 188.

Yellow Imperial anemone, 181.
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INDEX OF FAMILIES, GENERA, AND SPECIES.

(Synonyms are in italics.)

Acamarchis Geoffrey i,

223.

plumosa, 230.

ACHARADEIA, 5G.

larynx, 56.

Actinia, 1G3.

angtticoma, 156.

aurantiaca, 148.

aurora, 151.

Ballii, 168.

hellis, 149.

bimaculata, 167.

hiserialis, 159.

Candida, 153.

carciniopados, 157.

cerasum, 164.

cereus, 165.

cliiococca, 164.

clirysanthellum, 176
chrysosplenium, 154
clavata, 168.

coccinea, 155.

coralUna, 163.

coriacea, 171.

crassicornis, 171.

diantlms, 148.

digitata, 170.

effata, 158.

elegans, 150.

equina, 163.

/e^/nn-, 171.

fiscella, 171.

Forsl-alH, 164.

fragacea, 164.

gemmacea, 167, 171.

Hohatica, 171.

maculata, 157.

margaretifera, 163.

mesemiryanthemuni,

164.

miniata, 150.

.

nivea, 151.

ornata, 150, 152.

pallida, 154.

parasitica, 158.

Actinia pedunculata,

149.

pellucida, 154.

pentapetala, 148.

picta, 157-

plumosa, 148.

pidcherrima, 151.

rosea, 151.

r2f/(7, 163.

senilis, 148.

sulcata, 165.

/«JeZ/«, 164.

Templetonii, 149.

troglodytes, 155.

TuedicB, 169,

undata, 155.

venusta, 151.

verrucosa, 167.

vidtiata, 156.

viridis, 165.

ACTINIAEIA, 147.

ACTININ^, 147.

ACTINICE, 163.

Actinocereus peduncu-
lata, 149.

ACTINOLOBA, 147.

diauthus, 148.

Actinopora regularis,

306.

AcTiNOZOA, 136, 190.

Adamsia, 156.

palliata, 157.

Rondeletii, 158.

^.^reort Alfordi, 168.

JEquora vifrina, 94.

yETEA, 212.

anguica, 212.

recta, 213.

«ca, 213.

truncata, 214.

^TEID^, 212.

Agi.aophenia, 128.

Catharina, 125.

falcata, 118.

frutescens, 127.

Aglaophenia myrio-
pJiyllum, 130.

pennatula, 132.

pinnata, 124.

pluma, 128.

plumosa, 129.

setacea, 125.

tubulifera, 129.

AlPTASIA, 159.

amacha, 159.

Couchii, 159.

Alcyonabia, 190.
Alcyonella, 327.

anceps, 328.

articulata, 324.

Benedeni, 328.
flabellum, 328.

ffuviatilis, 328.

fungosa, 328.

gelatinosa, 328.

secundus, Sfc, 326.

stagnorum, 328, 329-
tertius, Sfc, 327.

AlcyonidjE, ly5.

Alcyonidiid^, 307.

Alcyonidium, 308.
albidum, 810.

diaplianum, 308.

disjunctum, 309.

echinafum , 41.

gelatinosum, 308.

hexagonum, 310.

birsutura, 308.

hispidum, 311.

lineare, 309.

mamillatum, 309.

mytili, 309.

papillosum, 309.

parasiticuin, 310.

polyoum, 310.

Alctonium, 195.

digitatum, 195.

echinatum, 41.

gelatinosum, 308.

glomeratum, 196.
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Alctonitjm hirsutuvi,

309.

lobulatum, 195.

parasiticum, 310.

sanguineum, 196.

Alecto dichotoma, 296.

dilatans, 297.

granulata, 296.

incurvata, 298.

major, 296.

repens, 296.

retiforniis, 298.

Alysidota Alderi, 261.

conferta, 264.

labrosa, 283.

Amathia, 314.

lendigera, 314.

Amphihlestrum mem-
Iranaceum, 245.

Amphishetia operciiJata,

113.

Amphitrocha rugosa,

108.

Anaktheopoea, 258.

borealis, 257.

mouodon, 258.

Anemonia, 165.

edulis, 165.

sulcata, 165.

Tuedice, 169.

Angiiinaria anguina,

212.

serpent, 212.

spathulata, 212.

truncata, 214.

An&uinella, 319.

palmata, 319.

Annulipora pilosa, 240
dentata, 240.

Antennxtlabia, 122.

antennina, 123.

arhorescens, 123.

indivisa, 123.

ramosa, 123.

simplex, 123.

Antliea cerens, 165.

Couchii, 159.

Tuedia, 169.

Anthozoa, 136.

Aeachnactis, 176,

albida, 176.

AEACHHIDIID.S;, 312.

Aeachnidifm, 312.

clavatum, 312.

fibrosuin, 312.

bippothooides, 312.

Arum CocJcsii, 58.

ASTE^ID^, 188.

Athecata, 36.

Atractylis arenosa, 63.

hitentaculata, 66.

coccineus, 66.

linearis, 66.

margarica, 67.

miniatus, o6.

palliatus, 65.

quadritentaculata, 66.

ramosa, 70.

repens, 64.

sessilis, 64.

AUEELIANA, 181.

augusta, 181.

lieterocera, 181.

regaJis, 181.

Atjrelianid^, 181.

aulactinia, 168.

Alfordi, 168.

AVENELLA, 316.

Dalgellii, 317.

dilatata, 319.

fusca, 317.

(jigantea, 319.

Avicella avicularia, 229.

multispina, 231.

Avicularia Jlahellata,

229.

Balanophyilia, 188.

regia, 188.

Beania, 231.

mirabilis, 232.

Berenicea Irillante, 252.

coccinea, 259, 286.

6carlate, 286.

/ava, 284.

hyalina, 266.

immersa, 284.

nitida, 252.

trispinosa, 282.

BiCELlAEIA, 226.

Alderi, 227.

ciliata, 226.

Hookeri, 224.

plumosa, 230.

rampante, 223.

BiCELLAEiA reptans,

223.

scrwposa, 221.

unispinosa, 22f7.

BlCELLAEID.ffi, 225.

BiMEEIA, 67.

vestita, 68.

BniEEiD^, 62.

Biseriaria thuja, 119.

articulata, 119.

BOLOCEEA, 169.

eques, 169.

Tuediaj, 169.

BOUGAINTILLIA, 69.

fruticosa, 70.

muscus, 70.

ramosa, 70.

BOWEEBANKIA, 315.

caudata, 315.

citrina. 316.

densa, 315.

gracillinia, 316.

imbricata, 315.

pustulosa, 315.

repens, 317.

Brachionus cernuus,ZZ2.

Beettia, 218.

pellucida, 219.

tubajforinis, 219.

Bugula, 227.

avicularia, 227.

calatbus, 230.

ciliata, 226.

fastigiata, 230.

flabellata, 229.

gracilis, 230.

Murrayana, 231.

neritana, 219.

plumosa, 230.

purpurotincta, 230.

turbiuata, 228.

BUNODES, 166.

Ballii, 168.

clavata, 168.

coronata, 163.

crassicornis, 171.

gemmacea, 167.

miniata, 150.

tballia, 167.

BUNOBID^, 166.

BUSKIA, 318.

niteus, 318.
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Btjseiid^, 317.

Cabebia, 224.

Boryii, 225.
EUisii, 224.

Hookeri, 224.
Zelanica, 225.

Calliactis effcBta, 158.
Callopora lineata, 242.
Caxtcella (Calicella)

98.

dumosa, 96.

fastigiata, 98.

fruticosa, 97.
humilis, 99.

lacerata, 95.

parvula, 97.
syringa, 98.

Caltptoblastea, 79.

Campanflaria, 84.
abietina, 100.
angulata, 87.

hicophora, 80.

hreviscyphia, 8G.

caliculata, 86.
clausa, 89.

decipiens, 88.

dichotoma, 83, 90.

dumosa, 96.

exigua, 88.

fusiigiata, 98.

flahellata, 84.

flexuosa, 87.
.P fragilis, 88.

fruticosa, 97.

gelatinosa, 82, 83.

geniculata, 81, 90.

? gigantea, 88.

gracillima, 97.

grimpante, 85.

Hincksii, 85.

humilis, 99.

Integra, 86.

JoJinstoni, 80.

lacerata, 94.

IcBvis, 86.

muricata, 103.

neglecta, 87.

ovifera, 321.

parvula, 97.

? raridentata, 88.

rugueux, 108.

Campanulabia serpens,

100.

syringa, 98.
verticillata, 86.

volubilis, 85.

vohihilis (syi;.), 80.

Campanulariidjs, 79.

Campanulina, 92.

acumiuata, 93.

repens, 93.

tenuis, 93.

turrita, 93.

Campanuiinid^s:, 92.

Campylonema tremulum,
322.

Camptlonemida, 321.
Canda reptans, 223.

Candelabrum arcticum,
58.

Capnea, 180.

sanguinea, 180.

Capsularia serpens, 98.

Carbaseapapyracea,2^Q
papyrea, 238.

Cabyophyliia, 184.

cyathus, 184.

sessilis, 184.

Smithii, 184.

Catenaria chelata, 215.
Catenicella divaricata,

269.

Cellaeia, 234.
anguina, 212.
avicularia, 227.
bursaria, 233.
clielata, 215.
ciliata, 226.
cornuta, 294.

denticulata, 295.
eburtiea, 294.

farciminoides, 234.
fistulosa, 234.

Johnsoni, 235.

longchitis, 119.

loriculafa, 217.

plumosa, 230.

reptans, 223.

salicornia, 234.

scruposa, 221.

siuuosa, 235.

ternafa, 220.

tJmja, 119.

Cellaeid;e, 234.

Cellarina gracilis, 220.

scabra, 222.

Cellepora, 290.

annulata, 250.

armata, 292.
attenuata, 292.
avicularia, 292.

avicularis, 292.

bimucronata, 293.

cervicornis, 278.
ciliata, 253.

coccinea, 286.

Costazii, 293.

crenilabris, 253.

dichotoma, 292.
efffto-, 275.

EassaUii, 293.
hyalina, 266.

lamellosa, 273.
/«i;is, 278.

Macry, 253.

Malusii, 253.

M«Yi«i«, 252, 266.
othopora, 261.

Pallasiana, 272.

personata, 266.

palmata, 288.

pertusa, 275.

perlacea, 275.

pleuropora, 253.

puinicosa, 291.

rameux, 291.

ramulosa, 291.

-S^ewei, 288.

spinosa, 291.

tubigera, 292.

verrucosa, 276, 291.

vulgaris, 261.

Celleporaria Sassallii,

293.

Celleporblla, 258.

Jiyalina, 266.

lepraloides, 258.

pygmcea, 258.

CELLEPOEID.E, 290.

Celleporina Sassallii,

293.

Cellxjlaria, 219.

anguina, 212.

avicularia, 228.

bursaria, 233.

A a
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Cellulaeia chelata,

215.

cUiata, 226.

cornv.ta, 294.

eburnia, 294.

fastigiata, 230.

falcata, 294.

Hookeri, 224, 225.

loricuJata, 217.

neritana, 219.

Pcachii, 219.

plumosa, 230.

reptans, 223.

salicornia, 234.

scahra, 222.

scrupea, 222.

scruposa, 221.

ternata, 220.

Cellularid^, 219.

Cereiis clavata, 168.

digitata, 170.

gemmacea, 167-

aa/m, 167.

Cekianthid^, 178.

Ceeianthin^, 178.

Ceeianthtjs, 178.

borealis, 179.

Lloydii, 179.

membranaceus, 179.

Ceriopora stellata, 307.

Chartella papyracea,
237.

securifrons, 237.

Cheilostomata, 212.

Chitonactis, 162.

coronata, 162.

Choeizopora, 256.
BroQguiartii, 256.

ClONISTES, 44.

reticulata, 44.

Cladocoetne, 78.

tloccosa, 78.

Cladocoeynid^, 78.

Cladonema, 53.

radiatum, 53.

Clava, 36.

cornea, 37.

diffusa, 37.

discreta, 36.

Icptostyla, 37.

membranacea, 37.

multicornis, 36.

Clava nodosa, 37.

repens, 36.

squamata, 37.

Clavatelia, 57.

prolifera, 57.

C [iAVATEILID.ffi, 57.

Clavid^, 36.

Clavula Qossii, 39.

Clytia, 79.

Jolmstoni, 79.

poterium, 86.

rugosa, 107.

syringa, 98.

MZJffl, 321.

verticillata, 86.

Conopeum reticulum,22Q.

COPPINIA, 101.

areta, 101.

mirabilis, 101.

COPPIXIID^, 101.

Corallina setacea, 124.

CORDYLOPHOBA, 40.

lacustris, 40.

Cornularia dumosa, 96.

rugosa, 96.

Coronopora truncata,

307.

Corymbogonium capil-

lars, 62.

COEYMOEPHA, 76.

nana, 78.

nutans, 77.

COEYNACTID^, 179.

COEYNACTIS, 180.

Allmani, 180.

heterocera, 181.

vii'idis, 180.

Coryne, 46.

Briareus, 51.

Cerberus, 55.

eximia, 49.

fruticosa, 48.

glandulosa, 46.

gravata, 50.

implexa, 51.

Listerii, 49.

mirabilis, 50.

multicornis, 36, 37.

? nutans, 49.

pelagica, 51.

pusilla, 46.

ramosa, 46, 47.

Coeyne Sarsii, 49.

sessilis, 46.

Stauridia, 53.

squamata, 36, 37.

vagiuata, 47.

Van Benedeni, 48.

vermicularis, 48.

COEYNID^, 46.

COEYNOPSIS, 43.

Alderi, 44.

Cotulina polgzonias,l06.
Ceibeilina, 249.

aunulata, 250.

figularis-, 250.

Gattyffi, 251.

innominata, 249.

punctata, 249.

radiata, 249.

Ceibeilinid^, 249.

Cribrina bellis, 149.

coriacea, 171.

verrucosa, 167.

Criserpia Johnstonii,

297.

Ceisia, 293.
aculeata, 294.
amcularia, 227.
Horyi, 225.

chelata, 215,

ciliata, 226.

cornuta, 294.

denticulata, 295.

eburnia, 294.
Haueri, 294.
ivoire, 294.

loriculata, 217.
luxata, 295.

plumosa, 230.

reptans, 223.

ternata, 220.

Crisiid^, 293.

Crisidia cornuta, 294.

geniculata, 294.

setacea, 294.

Ceistatella, 326.

mirabilis, 326.

moisissure, 326.

mucedo, 326.

vagans, 326.

Ceistatellid^, 325.

Ctenostoxiata, .307.

Cuscularia cuscnta. 322.



BRITISH ZOOPHYTES. ooi)

CrSPIDELLAj 99.

costata, 99.

grandis, 99.

bumilis, 99.

Cyanea coccinea, 39.

Cyathina Smitiiii, lS-±.

Cyclostomata, 293.

Cycloum papinosum,308.
hispidiim, 311.

Ctlista, 154.

coccinea, 155.

undata, 155.

vidiiata, 156.

Cylindejecittm:, 318.

dilatatum, 319.

giganteuui, 318.

pusilluui, 319.

CYlINDEJ:CIIDJi, 318.

CylindroporeUa, tubu-

losa, 257.

Cymodocea simplex, 82.

Defrancia stellata, 307.

truncata, 307.

DiASTOPORA, 302.

hyalina, 303.

lato-marginata, 303.

obelia, 303.

patina, 302.

sarniensis, 303.

simplex, 303.

suborbicularis, 303.

DiCOETNE, 68.

conferta, 68.

capillare, 62.

stricta, 68.

DiPHASIA, 109.

alata, 112.

attenuata, 109.

fusca, 117.

fallax, 110.

margareta, 110.

nigra. 111.

pinaster, 110.

pinuata. 111.

rosacea, 109.

tamarisca, 111.

DiPORTTLA, 255.

verrucosa, 255.

Discopora appetisa, 286.

hispinosa, 271.

coccinea, 284, 285.

Discopora coriacea, 247
criienta, 265.

hispida, 305.

pavonella, 287.
Skenei, 288.

trispinosa, 280.

verrucosa, 276.

Discoporella coccinea,

284.

flosculus, 306.

hispida, 305.

radiaia, 306.

verrucaria, 306.

Discosparsa niarginata>

302.

patina, 302.

verrucaria, 302.

Distansescharellina pte-

ropora, 286.

DOMOPOEA, 307.

stellata, 307.

truncata, 307.

Dynamena ahieiina, 115.

argentea, 115.

brunatre. 111.

bursaria, 233.

cupressina, 116.

filicula, 114.

naine, 112.

nigra, 117.

noire, 117.

operculata, 113.

jnnaster, 110.

pinnata, 110, 111.

pulchella, 113.

pumila, 112.

rosacea, 109.

tamarisca, 111.

Dysactis biserialis, 159.

Dysidia papillosa, 182.

Echinochorium clavige-

rum, 41.

ECTOPLEUBA, 76.

Dumortierii, 76.

Edwaedsia, 177.

Beautempsii, 177.

callimorpha, 177.

vestita, 179.

Edwaedsid^, 177.

Edwabdsiella, 177.

caruea, 178.

Aa2

Edwaedsiella All-

mani, 178.

Goodsiri, 178.

Edwardsin^, 177.

Eleutheeoblastea,
133.

Eietttheeoplea phy-
lactocarpa, 121.

gymnocarpa, 122.

Entaanea mesembryan-
themum, 164.

»•«/«, 164.

Entalophoea, 301.
clavata, 301.

Epipetrum gelatinosum,

308.

Epistomia iursaria,

233.

Eschara Beaniana, 289.

biaperta, 263.

bidentata, 273.

cervicornis, 278.
ciliata, 253.

cribraria, 287, 289.

fascialis, 273.

fistulosa, 234.

foliacea, 236, 273.

Landsborovii, 280.
ZcE«w, 278.

Zorea, 289.

Innaris, 255.

Pallasiana, 272.
palmata, 288.

pavonella, 287.

quincnncialis, 279.

radiata, 249.

retiformis, 273.

rosacea, 279.

securifrons, 237.

Skenei, 288.

stellata, 278.

<ere*, 278.

verrucosa, 255.

vulgaris, 2o3, 261.

Escharella auriculata,

268.

immersa, 284.

Jacobini, 282.

Landsborovii, 280.

legentilii, 280.

linearis, 262, 265.

piertusa^ 275.



356 NATURAL HISTORY OF

EscJiarella sanguinea,

262.

variolosa, 285.

EschariDjE, 272.

Escharina Ballii, 286.

coccinea, 286.

cornuta, 254,

perlacea, 275.

personata, 266.

pertusa, 275.

rimulata, 280.

variahUis, 260.

vulgaris, 253, 261.

Escharipora annulata,

249.

figularis, 249.

punctata, 249.

ESCHAEOIDES, 279.

nitida, 252.

quincuncialis, 279.

rosacea, 279.

Uucope alternata, 81.

campanulata, 80.

diaphana, 81.

EUCEATEA, 215.

appendiculata, 294.

chelata, 215.

cornv.ta, 294.

Etjceatid^, 215.

eudendeiid^, 59.

eudexdeium, 59.

annulatum, 61.

arbusculum, 61.

baccijerum, 67.

hryoides, 73.

capillare, 62.

confertum, 68.

humile, 62.

insigue, 62.

pudicum, ]01.

pusillum, 64.

rameuin, 59.

ramosum, 60.

ramosuni (syn.), 70.

sessile, 64.

vaginatum, 62.

EuPSAMMIDiE, 188.

Farcimia fiatulosa, 234.

salicornia , 234, 235.

sinuosa, 235.

spathulata, 235.

Falcaria anguina, 212.

cornuta, 294.

Faeella, 317.

dilatata, 319.

fusca, 319.

gigantea, 319.

pedicellata, 321.

produeta, 317.

repeus, 317.

FiLELLUM, 100.

serpens, 100.

Filicrisia geniculata,

294.

Fistulana ramosa, 60.

Fistularia ramosa, 60.

Flahellaria setacea, 224.

spiralis, 231.

Flabellum, 187.

arcticuin, 187.

MacAndrewi, 187.

Flustea, 235.

angustiloba, 229.

avicularis, 229.

Barleei, 237.

Srongniartii, 256.

carbasea, 238.

carnosa, 311.

Cfc;7i^ 265.

chartacea, 237.

coriacea, 241, 247.

dentata, 240.

distans, 239.

Dumerilii, 244.

Dutertrei, 267.

£Mwii, 224.

fistulosa, 234.

foliacea, 236.

Genisie, 253.

mSernica. 272.

hispida, 311.

impressa, 254.

Lacroixii, 239.

lineata, 240, 242.

7«fi'mJ/-a««eea,241, 245.

Murrayana, 231.

papyracea, 236.

papi/rea, 238.
Feachii, 239.

pilosa, 240.

RosselUi, 245.

scruposa, 222.

securifrous, 237.

Flustea setacea, 224.

spinifera, 242.

sp>ongiosa, 311.

telacea, 241.

trifolium, 245.

truncata, 237.

tuberculata, 245.

unicornis, 243.

Flusteella, 311.

hispida, 311.

flusteillid.e, 311.

Flusteid^, 235.

Feedeeicella, 331.

dilatata, 332.

Sultana, 331.

Funiculina, 200.

antennina, 200.

Forbesii, 200.

quadrangularis, 200.

funiculinid^, 200.

Gaeteia, 67.

nutans, 67.

Gemmaria implexa, 51.

Gemeliaeia, 216.

lorieata, 217.

loriculata, 217.

Willisii, 217.

Gemelliporaglabra, 266.
Gemicellaria bursaria,

233.

loriculata, 217.

GoNOTHTE.ffiA, 90.

gracilis, 91.

? hyalina, 91.

Loveni, 90.

GOEGONIA, 196.

auceps, 197.

flabellum-veneris, 197.

pinuata, 196.

pldcomus, 197.

verrucosa, 196.

viminalis, 196.

GoEGONiD.*:, 196.

Grammaria abietina,

100.

ramosa, 100.

ro'usta, 100.

Geegoeia, 159.

feuestrata, 159.

Gymnoblastea, 36.

Gtmnocheoa, 133.
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Gtmnocortne, 52.

coronata, 52.

Gymnol^mata, 212.

Salatractus nana, 78.

Halcampa, 17,5.

chrysanthellum, 175.

Halcampid^, 175.

HaIiECIID^, 102.

Halecium, 102.

Beanii, 103.

genieulatura, 105.

baleciuum, 102.

labrosum, lO-l.

muricatum, 103.

plumosum, 104.

sessile, 105.

tenellum, 104.

verticillatum, 86.

Halicornaeia, 132.

pennatula, 132.

Halodactylus diaphanus,
308.

Heltactis, 149.

bellis, 149.

miniata, 150.

ornata, 152.

venusta, 151.

Semeschara sanguinea,

262.

struma, 278.

Herentia hiforis, 254.

Hyndmanni, 267.

linearis, 262.

Hermia glandulosa, 47.

Heteeocoedtle, 69.

Conybeari, 69.

Seteroporella hispida,

305.

HEXACTINI.E, 147.

HiPPOTHOA, 269.

biaperta, 263.

cassiterides, 271.

catenularia, 239.

distans, 270.

divarieata, 269.

divergens, 263.

miiotce, 239.

expansa, 270.

flagellum, 270.

lanceolata, 269.

longicauda, 269.

HiPPOTHOA Patagonica,

269.

porosa, 267.

sica, 213.

HiPPUEARIA 321.

K^'ertoui, 321.

HOKMATHIA, 172.

Margareta>, 172.

HOENEEA, 304.

borealis, 304.

frondiculata, 304.

lichenoides, 304.

violacea, 30 i.

Moplangia dnrotrix,188.

HtJXLE^A, 218.

fragilis, 218.

Hydka, 133.

attenuata, 135.

Jjellis, 149.

brunnea, 135.

coronata, 332.

fusca, 135.

grisea, 135.

multicornis, 36.

pallens, 135.

oligactis, 135.

squamata, 37.

verrucosa, 135.

viridis, 134.

viridissima, 134.

vulgaris, 135.

Hfdeactinia, 41.

areolata, 43.

carnea, 42.

ecbinata, 41.

lactea, 41.

nana, 78.

polyclina, 41.

rosea, 41.

Hyueactinid^, 41.

Hydeallmaniaj 118.

falcata, 118.

Hydeanthia, 66.

margarica, 67.

Hydeid^, 133.

Hydeolaeid^, 44.

Idmonea, 300.

Atlantiea, 300.

radians, 300.

serpens, 301.

transversa, 301.

Ilyanthidje, 173.

Ilyanthus (Uuautlios),

173.

Scotticus, 173.

Mitebellii, 174.

Isacmcea papulosa, 171.

viduata, 156.

Kapnea sanguinea, 180.

Lafoea, 96.

cornuia, 96.

dumosa, 96.

fruticosa, 97.

parvula, 97.

pocillum, 97.

pygmsea, 97.

Lafoeid^, 97.

Lagenella repens, 317-

Lagbnipoea. 259.

socialis, 259.

Laguncula elongata,3\7.

repens, 317.

Laomedia acuminata,

93.

angulata, 87.

dichotoina, 83, 90.

exigua, 88.

Jlexuosa, 87.

gelatinosa, 82, 87.

geniculata, 81.

gracilis, 91.

lacerata, 95.

longissima, 83.

Loveni, 90.

muricata, 103.

neglecta, 87.

obliqua, 126.

pulchella, 50.

spinosa, 313.

tenuis, 95.

touffue, 96.

verticillata, 86.

Lae, 45.

Sabellarum, 45.

Lepealia, 272.

abyssicola, 285.

adpressa, 274.

ajfflnis, 281.

ai6(j, 261.

annulata, 250.
' ansata, 259.
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Lepealia aperta, 277.
ajypensa, 286.

arrecta, 284.
arrogata, 281.
assimilis, 256.
auriculata, 263.
nicrita, 267.
^aZ;«, 286.

Barleei, 261.
6eZZa, 282.

Belli, 277.

hiaperta, 263.
btcornis, 288.
b iforis, 254.

bispinosa, 271.
Brongniartii, 256.
calomorpha, 249.
eauthariformis, 273.
capitata, 256.
Cecilii, 265.

cheilostonia, 281.
ciliata, 253, 261.
coccinea, 259, 286.
collaris, 283.
complanata, 247.
concinna, 277.
cruenta, 265.
crystallina, 280.
discoidea, 264.
diversipora, 255.
divisa, 269.
edax, 275.

eximia, 283.

fenestralis, 272.

figularis, 250.

X^ff, 268.

foliacea, 273.
Gattyce, 251.

granifera, 254.
Hassallii, 293.
hastata, 262.
liippopus, 275.
liyalina, 266.

llyndmanni, 267.
inimersa, 284.
innominata, 249.
insignis, 253.
Jacolini, 256.

Jeffreysii, 282.
labrosa, 283.
Landsborovii, 280.
laqueafa, 285.

Lepealia Z«<a, 274.
linearis, 262.
lineata, 253.
Malusii, 254.
mamillata, 286.
marmorea, 281.
melolontha, 252.
microstoma, 286.
minuta, 277.

inonodon, 258.
nitida, 252.

ochracea, 263.
othopora, 261.
otophora, 267.
ovalis, 285.

Pallasiaua, 272.
Beachii, 284.
pediostoma, 272.
perigrina, 286.

personata, 253.
pertusa, 274.

plagiopora, 255.
polita, 276.

pteropora, 286.
punctata, 249.

pyriformis, 254.
reticulata, 280.
ringens, 246.

scripta, 249.
simplex, 261.
sinuosa. 265.

spinifera, 259, 260.
Steindachneri, 251.
tenella, 262.
tenera, 285.
tenuis, 256
tbtragona, 260.
thyreophora, 254.
tridentata, 286.
trispinosa, 282.
tubulosa, 257.
umbonata, 264.
unicornis, 259.
utriculus, 253.

variolosa, 285.
ventricosa, 284.
venusta, 266.
verrucosa, 276.
vinca, 285.

violacea, 255.

vulgaris, 261.
Woodiana, 267.

Leptosctphus, 95.

tenuis, 95.

Leptosctphid^, 95.
LiCHENOPOEA, 305.

liispida, 305.
radiata, 306.

regularis, 306.

verrucaria, 306.

LichenopoeidjE, 305.

Limnocodium Sowerbii,

335.

Lithodendron prolifera,

187.

Lolularia digitata, 195.
Lophohelia, 187.

prolifera, 187.

LoPHOPUS, 326.
Bakeri, 327.

campanulatus, 329.

crystalliuus, 327.

LoPHOPEA, 325.
Loricaria Europea, 217.
Loricula loricata, 217.
LO^ENELLA, 89.

clausa, 89.

LoxosoMA, 333.

claviforme, 334.
phascolosomatum, 334.
singulare, 334.

L0XOSOMID.S, 333.

Lygus mirabilis, 199.

Madrepora cyathus, 184.

prolifera, 187.

verrucaria, 291, 302,
306.

Madeeporaeia, 184.

Malacodeemata, 147.

Mnnicellafusca, 68.

Margelis ramosa, 70.

Mastigophoea, 267.
Dutertrei, 267.

Hyndmanni, 267.
Medusa Ocilia, 70.

palliata, 157.
Megapoea, 246.

ringens, 246.

Melobesia radiata, 306.
Membeanipoea, 238.

andigavensis, 248.
aurita, 244.

catenularia. 239.

I
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Membeanipoea cori-

acea, 247.

coruigera, 245.

craticula, 242.

curvirostris, 243.
discreta, 243.

Dumerilii, S43.

Flemingii, 245.
flustroides, 242.

hexagona, 241.
imbellisj 244.

Lacroixii, 238.

lineata, 242.

membranacea, 241.
minax, 246.

monostachys, 239.
nitida, 252.

nodulosa, 246.

pilosa, 240.

Fouilletii, 244.

reticulum, 239.

Rossellii, 245.

sacculata, 245.

solidula, 244.

solidula, 245.

spinifera, 242.

Smittii, 247.

spongiosa, 811.

stellata, 240.

trifolium, 245.

unicornis, 243.

vnlnerafa, 248.

Membraniporella,251
melolontha, 252.

nitida, 251.

Membeanipoeid.^;, 238.

Menipea, 220.

fruticosa, 231.

Jeffreysii, 220.

ternata, 220.

Merona cornucopicB, 38.

Miceopoea, 247.

complanata, 247.
coriacea, 247.

MiCEOPOEELLA, 253.

ciliata, 263.

impressa, 254.

Malusii, 253.

violacea, 255.

MlCEOPOEELLID^, 252.

MlCEOPOEIDiE, 247.

Millepora cellulosa,289.

MiUepora cervicornis,

278.

compressa, 278.

fascialis, 273.

foliacea, 273.
lichenoides, 304.

Uliacea, 301.

pumicosa, 291.

retepora, 289.

Skenei, 288.

tcenialis, 273.

truncata, 307.

tubulosa, 301.

verrucaria, 302.

MiMOSELLA, 322.

gracilis, 323.

MiMOSEiLiD^a:, 322.

Mollia Srovgniartii, 256
hyalina, 266.

tuberculata, 256.

Monopt/xis ffeniculata,81
longissima, 83.

Mtjceonella, 283.

abyssicola, 285.

coccinea, 286.

laqueata, 285.

microstoma, 286.

pavonella, 287.

Peachii, 284.

variolosa, 285.

ventricosa, 284.

Mteiotheia, 58.

arctica, 58.

Cocksii, 58.

JPhrygia, 58.

MYEIOTHELIDiE, 58.

MYEIOZOIDiE, 259.

Naisa campanulata,329.
repens, 329.

reptans, 327.

Sultana, 331.

Nellia Johnsoni, 235.

Nemertesia antennina,

123.

ramosa, 123.

Nigellastrum antenni-

num, 123.

articulatum, 119.

cusctttum, 322.

fuscum, 117.

nigrum, 111.

Nigellastrum thuja, 119.

Notamia, 232.

bursaria, 233.

loriculata, 217.

notamiid^, 232.

Obelia, 81.

dicbotoma, 83.

flabellata, 84.

gelatinosa, 82.

geniculata, 81.

longissima, 83.

plicata, 84.

tuhulifera, 301.

OCTOPHELLIA, 162.

gausapata, 162.

Oculina jyrolifera, 187.
OCULINID^, 187.

Onchopora borealis, 257-

Opeeculaeella, 94.

lacerata, 94.

Ophiodes, 105.

mirabilis, 105.

Ornithopora avicularis,

228, 229.

Paimicellaeia, 287.

cribraria, 289.

elegans, 287.

lorea, 289.

Skenei, 288.

Paludiceila, 324.

articulafa, 324.

Ebrenbergii, 324.

procumbens, 324.

Paludicellea, 324.

Paludicellid^e, 324.
Paeacyathus, 185.

pteropus, 186.

taxilianus, 185.

Thulensis, 185.

Patinella patina, 302.

verrucaria, 302.

Pavonaria antennina,

200.

quadrangularis, 200.

Peachia ehrysanthellum,

176.

hastata, 174.

triphylla, 175.

undata, 175.

Pedicellina, 332.

Belgica, 332.
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Pedicellina cernua,332
Echinata, 332.

gracilis, 333.

nutans, 333.

Pedicellinea, 332.
Pedicellinid^, 332.

Penna rosea, 197.

rubra, 198.

Pennariafalcata, 118.

fruticans, 127.

myriophyllum, 130.

pluma, 129.

setacea, 125.

Pennaeid^, 52.

Pennattjla, 197.

alba, 197.

antenaina, 200.

britannica, 197.

granulosa, 198.

italica, 198.

mirahilis, 199.

phosphorea, 197.
pulcbella, 198.

quadrangularis, 200.
rubra, 198.

setacea, 198.

tetragona, 200.

Pennatttlid^, 197.

Peeigonimus, 64.

bitentaculatus, 66.

cocciueus, 66.

linearis, 65.

miniatus, 66.

minutus, 64.

»nM.ycM5, 70.

nutans, 66.

palliatus, 65.

pusillus, 64.

quadritentaculatus,

^ 66.

repens, 64.

serpens, 65.

sessilis, 64.

vestitus, 65.

Phalangella phalangea,
299.

Phellia, 161.

Brodrici, 161.

gausapata, 162.

murocincta, 161.

picta, 161.

Phellid^, 160.

Phosphorella phospho-
rea, 197.

pulchella, 198.

Phtlactella, 282.

collaris, 283.

eximia, 283.

labrosa, 283.

Phtllangia, 188.

Americana, 188.

durotrix, 188.

Plumatella, 329.

Allmani, 331.

campanulata, 329.

crystallina, 327.

cristata, 327.

eoralloides, 330.

Dumortierii, 331.

elegans, 331.

emarginata, 330.

fruticosa, 330.

gelatinosa, 331.

Jugalis,331.

lucifuga, 329.

punctata, 329.

repens, 329.

Sultana, 332.

Pltimatellid^, 329.

Plumularia, 124,

Catharina, 125.

Cornucopiae, 128.

cristata, 129.

echinulata, 126.

en faux, 118.

falcata, 118.

frutesoens, 127.

halecioides, 127.

myriophyllum, 130.

obliqua, 126.

pennatula, 132.

pinnata, 124.

pluma, 129.

setacea, 124.

siliquosa, 127.

similis, 126.

PLUMULAEID^ffi, 120.

PODOCOETNE, 42.

albida, 42.

Alderi, 44.

areolata, 43.

carnea, 42.

proboscidea, 43.

PODOCOEYNID.ffi, 42.

PODOSTOMATA, 334.

Polype a Panache, 327.

Polyp verd, 134.

POLYTHOA, 182.

arenacea, 182.

sulcata, 183.

POLYZOA, 201,

POEELLA, 277.

cervicornis, 278.

compressa, 278.

concinna, 277.

Iffivis, 278.

minuta, 277.

struma, 278.

Porellina ciliata, 253.

POEINA, 257.

borealis, 257.

ciliata, 253.

Malusii, 254.

plagiopora, 255.

tubulosa, 257.

violacea, 255.

POEINID^, 257.

Porus cervinus, 236, 273,

278.

Pustuliporaclavata,^2.

defiexa, 298, 302.

gracilis, 257.

orcadensis, 304.

proboscidea, 288.

Fyrifora ramosa, 239.

Quadricellaria gracilis,

257.

Reptelectrina dentata,

24D.

lineata, 242.

pilosa, 240.

Reptescharella pygmcea,
249.

rimulata, 280.

Reptoflustra telacea,2il.

Reptoporina biaperta,

263.

hexagona, 254.

Malusii, 254.

subvulgaris, 253.

tetragona, 260.

Retepoea, 289.

Beaniana, 289.

Coucbii, 290.



BRITISH ZOOPHYTES. 361

Rktepora eelhdosa,289.
dentelle de mer, 289.
reticulata, 289.

Metieularia immersa,
100.

serpens, 100.

Rhabdopleura, 335.

compacta, 335.

Normani, 335.

RHABD0PLEURID.5E, 334,
Rhizoclina areolata, 43.

Rhodactinia Davesii,

171.

Rhtncopoea, 271.

bispiuosa, 271.

Sagartia, 153.

angnicoma, 156.

aurora, 151.

bellis, 149.

chrysosplenium, 154.

coccinea, 155.

dianthus, 148.

ichthystoma, 153.

miniata, 150.

nivea, 151.

ornata, 152.

pallida, 154.

parasitica, 158.

pellucida, 154.

pui-a, 154.

rosea, 151.

sphyrodeta, 153.

troglodytes, 155.

venusta, 151.

viduata, 150.

Sagartid^, 147.

Salacia, 100.

abietina, 100.

Salicornaria dichotoma,
234.

yarcmiwoj«?es,234,235.

jistulosa, 234.

Johnsoni, 235.

salicornia, 234.

siwMO.?a, 235.

Salpingia Hassallii,214.

Sarcochitum polyoum,
310.

tarsia mirahiUs, .50.

SCHIZOCLADIPM, 91.

ramosuui, 92.

SCHIZOPORELLA, 259.

Alderi, 261.

avmata, 263.

auriculata, 263.

biaperta, 263.

Ceeilii, 265.

cristata, 262.

cruenta, 265.

discoidea, 264.

hyalina, 266.

Johnstoni, 261.

linearis, 262.

sanguinea, 262.

simplex, 261.

siuuosa, 264.

spinifera, 260.

umbonata, 264.

unicornis, 259.

venusta, 266.

vulgaris, 261.

Scirpearia mirabilis,\9^

8CLER0DERMATA, 184.

Scolanthus calUniorphus,

177.

sphceroides, 155.

SCRUPARIA, 217.

chelata, 215.

clavata, 218.

loricata, 217.

reptans, 223.

scruposa, 221.

SCRUPOCELLARIA, 221.

Delilii, 222.

elliptica, 222.

inermis, 222.

reptans, 223.

scabra, 222.

scrupea, 222.

scruposa, 221.

Selaginopsis, 117.

fusca, 117.

Selbia Zelanica, 225.

Semijlustra carbacea,

238.

Serialaria imbricata,

315.

lendigera, 314.

Seetularia, 106.

abietina, 115.

abietinula, 115.

acinaria, 321.

alata, 112.

anguma.Sertularia
212.

antennina, 123.

arcta, 101.

argentea, 115.

argentea, 46.

argentella, 117.

articulata, 119.

attenuata, 110.

avicularia, 227.
bursaria, 233.
chelata, 215.
ciliata, 226.

corniita, 294.
cupressina, 116.

cuscuta, 321.

dichotoma, 83, 84.

dumosa, 96.

ebtirnia, 294.
i:ilisii, 106.

ericoides, 106, 107.

falcata, 118.

/a^^aor, 110.

fastigiata, 115.

filicula, 114.

Jiexuosa, 106.

frutescens, 127.

fusca, 117.

fuscescens, 111.

6?«y«, 107.

gelatinosa, 82.

geniculata, 81.

gorgonia, 127.
gracilis, 13.

halecina, 102, 222.

hibernica, 106.

imbricata, 315.

lendigera, 313.

lichenastrum, 119.

lonchitis, 119.

longissima, 83.

loricata, 217.

margareta, 110.

mollis, 212.

imiricata, lOX.

mgriophyllum, 130.

nigeUastrum, 109.

«((7ra, 111, 117.

operculata, 113.

patagonica, 107.

pennatiila, 132.

piccina, 112.
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Seetulaeia pinnata,

106, 110, 111, 124.

pinaster, 110.

pluma, 129.

polyzonias, 106.

pumila, 112.

pustulosa, 316.

racemosa, 60.

repens, 98, 223.

reptayis, 223.

rosacea, 109, 110.

rugosa, 107.

sapinette, 115.

scrvpea, 222.

scruposa, 222.

secundaria, 125.

sericea, 313.

setacea, 125, 126.

seticornis, 123.

spinosa, 313.

syringa, 98.

tamarisca. 111.

;;ewe«a, 108.

ternata, 220.

thtija, 119.

tricuspidata, 107.

iinijiora, 85.

usneoides, 113.

«t)a, 321.

verticillata, 86.

voluhilis, 80, 83, 85,

9G, 98.

Zowee, 89, 106.

Seetulaeid^, 106.

Seetularella, 106.

fusiformis, 108.

Gayi, 107.

poll's zonias, 106.

rugosa, 107.

tenella, 108.

tricuspidata, 107.

Setosella, 248.

vulnerata, 248.

Sidisia Barleei, 182.

SiPHONACTINIA, 174.

hastata, 174.

tripliylla, 175.

undata, 175.

SlPHONACTIMD.ffi, 174.

Smittia, 279,

affiiiis, 281.

bella, 282.

Smittia cheilostoma,281

Landsborovii, 280.
ruarmorea, 281.
reticulata, 280.

trispinosa, 282.

Spadix purpurea, 58.

Sphenoteochus, 186.

Andrewianus, 186.

Macandrewianus, 186.

Wrigbtii, 186.

Statoplea gymno-
caepa, 132.

phylactocaepa, 128.

Statjeiditjm, 55.

productum, 55.

Steganiporella, 247.
Smittii, 248.

Stellipora stellata, 307.

stichodactylin.e, 179.

Stomatopoea, 296.

coinpacta, 298.

diastoporides, 298.
dilataus, 297.

deflexa, 298.

expansa, 297.

fascieulata, 299.

fungia, 298.

gallica, 213.

granulata, 296.

incrassata, 298.

incurvata, 297.

Jobustoni, 297.
major, 296.

Stomphia, 172.

Churcbiae, 173.

8YNC0EYNE, 49.

decipiens, 50.

eximia, 49.

ferox, 51.

fiutescens, 51.

gravata, 50.

lacustris, 40.

Listerii, 46.

Loveni, 49.

pulcheUa, 50.

pusilla, 46.

ramosa, 49.

Sarsii, 49.

Synhydra parasites, 41.

Tealia, 170.

crasjicoriiis, 170.

Teaiia digitata, 170.

Oreenii, 171.

tuberculata, 171.

Tessaradoma boreali,

257.

gracile, 257.

Thaumantias, 89.

inconspicua, t<9.

Thecaphoea, 79.

Thoa Beanii, 103.

halecina, 102.

muricata, 103.

Savigni, 59.

Thuiaeia, 119.

articulata, 119.

thuja, 119.

Teichydea, 101.

pudica, 101.

Trichydeid^, 101.

Teiticella, 320.

flava, 320.

Koronii, 320.

pedicelhita, 321.

TEITICELLID.ffi, 320.

Tubiclava, 38.

coraucopise, 38.

fruticosa, 38.

lucerna, 38.

Tubiporacatenulata,239.

catenularia, 239.

flabellaris, 299.

repens, 329.

serpens, 300, 301.

TUBULAEIA, 71.

affinis, 36.

atteuuata, 75.

liellis, 75.

Biitannica, 75.

cahimaris, 72.

campanulata, 327.

chalumeau, 72.

coronata, 73.

coryna, 47.

crystallina, 327.

Dumoriierii, 74, 76.

fstulosa, 234.

fungosa, 328.

gelatinosa, 331.

gigantea, 72.

gracilis, 73.

huuiilis, 75.

implexa, 51.
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TuBTTLARiA iudivisaj 71.

hiryux, 73.

lucifuga, 329.

muscoides, 73.

ramea, 59.

ramosa, 59; 60, 70.

reptans, 327.

repens, 329.

simplex, 7-i.

Sultana, 331.

stellifera, 50.

trichoides, 60.

tuhifera, 96.

TUBULAEID^, 71.

TUBTTLIPOEA, 299.

Je//w, 302.

deflexa, 298.

fimbria, 300.

flabellaris, 299.

foraminulata, 301.

fungia, 298.

hispida, 305.

incrassata, 298.

ineurvata, 298.

lobulata, 299.

oSeZia, 303.

orbiculus, 305.

patina, ,302, 306.

penicillata, 298.

phalangia, 299.

pourpre, 301.

serpens, 301.

trahens, 296.

transversa, 301.

Tdbulifoha truncata,

307.

verrucaria, 299.

TUBULIPOEID^, 296.

Turhinolia borealis,\B4:.

milletiana, 186.

tuebinolid.e, 184.

Tfeeis, 39.

neglecta, 39.

XJloeyathiis arcticus,187-

TJlva diapana, 308.

Umbontjla, 276.

verrucosa, 276.

Unicavea radiatn, 306.

Unicellaria appendlcu-

lata, 294.

cornuta, 294.

Valkeeia, 321,
caudata, 315.

citrina, 316.
cuscuta, 321, 323.

glomerata, 315.

gracillima, 316.

imbricata, 315.

lendigera, 314.

pustulosa, 316.

spinosa, 313.

tremula, 322.

uva, 321.

Valkeeiid^, 321.

Vesiculabia, 313.

CKScuta, 322.

Vesicttlaeia fusca,
319.

pustulosa, 316.

spinosa, 313.

Vesicplariid.I';, 313.
ViCTOEELLA, 324.

pavida, 324.

VlCTOEELLID^, 324,

ViEGULAEIA, 199.

laxipenna, 199.

iiiirabilis, 199.

VlEGUlAEID^E, 199.

VOETICLAVA, 55.

humilis, 56.

proteus, 56.

Weightia, 63.

acuminata, 93.

arenosa, 63.

lacerata, 95.

syringa, 98.

Zanclea, 51.

implexa, 51.

zoanthaeia, 136.

Zoanthid^, 182.

zoanthin^, 182.

ZOANTHtrS, 183.

Alderi, 183.

Couchii, 182.

sulcatus, 183.

Zygodacttla, 93.

vitrina, 94.
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Plate II.

1. Clava multicornis, enlarged (after Hincks), p. 36.

2. Clava squamata, nat. size, p. 37.

3. Turris neglecta, enlarged, p. 39.

4. Cordylophora lacustris, hydranth enlarged. 4a,

Nat. size, p. 40.

5. Podocoryne carnea, enlarged, p. 42.
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Plate III.

1. Lar Sabellarum, enlarged (after Gosse), p. 45.

2. Coryne pusilla, nat. size, p. 46.

3. Stauridium productum, enlarged (after Allman),

p. 55.

4. Myriothela Cocksii, nat. size (after Hincks), p. 58.

5. Eudendrium ramosum, nat. size, p. 60.

6. Garveia nutans, nat. size (after Allman), p. 67.

7. Tubularia larynx, nat. size, p. 73.

8. Tubularia Britannica, nat. size, p. 75.
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Plate IV.

1. Corymorpha nutans, nat. size (after Allman), p. 77.

2. Clytia Johnstoni, enlarged, p. 79.

'^ 3. Obelia geniculata. 3a, Calycles enlarged, p. 81

.

4. Obelia gelatinosa, nat. size, p. 82.

tC^S. Campanularia flexuosa, nat. size, p. 87.

6. Campanularia angulata, nat. size. 6a, enlarged,

p. 87.

7. Lafoea dumosa, enlarged, p. 96.
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Plate V.

1. Calycella syringa, enlarged (after Hincks), p. 98.

2. Halecium halecinum, nat. size. 2a, Calycles en-

larged, p. 102.

3. Sertularella polyzonias, nat. size. 3a, Calycles en-

larged, p. 106.

4. Sertularella Gayi, nat. size. 4a, Calycles enlarged,

p. 107.
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Plate VI.

1. Sertularella rugosa on F. foliacea, nat. size. 1a,

Calycles and gonophores enlarged, p. 107.

2. Diphasia tamarisca, nat. size. 2a, Calycles and

female capsule (after Hincks), p. 111.

s\ V-^ ^v^* I^ipli^sia pinnata, nat. size, p. 111.
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-^^' Plate VII.

K 1. Sertularia pumila, nat. size. 1a, Calyclesand gono-

phore enlarged, p. 112.

J}f^ 2. Sertularia argentea, nat. size. 2a, Calycles enlarged,

^^
p. 115.

« 3. Sertularia operculata, nat. size. 3a, Calycles eu-

1

'

larged, p. 113.
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Plate VIII.

1. Sertularia argentella, nat. size. 1a, enlarged, p.

117.

2. Sertularia abietina, nat. size. 2a, Calycles enlarged,

p. 115.

3. Hydrallmania falcata, nat. size. 3a, Calycles en-

larged, p. 118.
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Plate IX.

1. Thuiaria thuja, nat. size, p. 119.

2. Antennularia antennina, nat. size, p. 123.

3. Plumularia halecioides, nat. size, p. 127.

4. Plumularia setacea, nat. size. 4a, Calycles en-

larged, p. 124.

5. Aglaophenia plunia, nat. size, p. 128.

6. Halicornaria pennatula, nat. size (after Hincks),

p. 132.

7. Hydra viridis, enlarged, p. 135.
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PlATE X.

1. Aglaophenia plumosa, nat. size. U, Calycles en-

larged, p. 129.

2. Corbula of A. pluma, see p. 128.
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Plate XI.

Diagrams illustrative of structure of Sea Anemones.

1. Section through Actinia (after Green).

2. Septum of 8. parasitica (A. Rondeletii) (after Hert-

wig).

3. Diagram showing arrangement of septa in base of

A. equina (mesembryanthemum), from Journal of

Queckett Club, vol. v., plate xi.

4. Section through tentacle of Anemonia sulcata {A.

cereus) (after Hertwig).

5. Thread-cells or nematocysts (after Hertwig).

For descriptions of these figures, see chapter on

Anemone Structure, pp. 136—145.
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Plate XII.

1. Actinoloba dianthus, p. 148.

2. Heliactis bellis, p. 149.

3. Heliactis venusta, p. 151.

4. Tentacle of Cylista undata, p. 155.
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Plate XIII.

1. Adamsia Rondeletii, p. 158.

2. Cylista viduata, p. 156.

3. Aiptasia Couchii, p. 159.
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Plate XIV.

1. Actinia equina (mesembryanthemum), p. 163.

2. Tealia crassicornis, p. 170.

3. Siplionactinia (Peacliia) hasfcata, p. 174.

4. Ilyanthus scotticus (after Forbes), p. 173.

5. Polytboa arenacea (Z. Couchii), after Couch, p. 182.

6. Caryophyllia Smithii (after Gosse), p. 184.
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Plate XV.

1. Polyp of Alcyonium digitatum, enlarged, p. 195.

2. Section tkrough polyp of A. digitatam (after Hert-

wig), p. 191.

3. Pennatula phosphorea (after Milnes-Marsliall), p.

197.

4. Virgularia mirabilis (after Milnes-Marsliall), p. 199.

5. Gorgonia verrucosa (after Couch), p. 196.
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Plate XVI.

Diagrams descriptive of structure of Polyzoa.

rt '^^i-'^"
1. Diagram of Polyzoa (after Busk).

)'yvj^^,<^.,..-<^^
2. Diagram of Bowerbankia (after Hincks).

3. Polyzoon with polypide retracted (after Hincks).

4, 5. Communication plates (after Hincks).

6. Alimentary canal of Cellepora (after Hincks).

7. " Bird's Head " processes, p. 208.

8. Structure of Notamia bursaria (after Busk).

For descriptions of these figures, see chapter on

Structure of Polyzoa, pp. 201—210.
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Plate XVII.

1. ^tea anguina, nat, size. 1a, Enlarged, p. 212.

2. Eucratea chelata, enlarged, p. 215.

3. Gemellaria lox'icata, nat. size. 3a, Enlarged, p. 217,

4. Menipea ternata, nat. size. 4a, Enlarged, p. 220.

5. Scrupocellaria reptans, nat. size. 5a, Enlarged, p.

223.

6. Bicellaria ciliata, nat. size. 6a, Enlarged (after

Hincks), p. 226.
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Plate XVIII.

1. Bugula aviculariaj zooecia enlarged, p. 227.

2. Bugula turbinata, nat. size. 2a, Zooecia enlarged,

p. 228.

3. Bugula flabellata, zooecia enlarged, p. 229.

4. Bugula plumosa, zooecia enlarged, p. 230.

5. Beania mirabilis, nat. size. 5a, Zooecia enlarged

(after Landsborougb), p. 232.

6. Cellaria fistulosa, nat. size. 6a, Zooecia enlarged,

p. 234.
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Plate XIX.

1. Notamia bursaria, zooecia enlarged, p. 233.

)C 2. Flustra foliacea, nat. size. 2a, Zooecia enlarged,

p. 236.

3. Flustra papyracea, nat. size. 3a, Zooecia enlarged, 1

p. 236.

4. Flustra Carbasea, zooecia enlarged, p. 238.

5. Membranipora membranacea, zooecia enlarged, p.

241.

6. Membranipora pilosa, zooecia enlarged, p. 240.

1
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Plate XX.

All the figures on this Plate are enlarged.

1. Membranipora Flemingii^ p. 245.

2. Membranipora lineata, p. 242.

3. Micropora coriacea, p. 247.

4. Cribrilina punctata, p. 249.

5. Cribrilina Gattyse (after Landsborough); p. 251.

6. Membraniporella nitida, p. 251.

7. Microporella ciliata, p. 253.

8. Microporella impressa, p. 254.

9. Chorizopora Brongniartii, p. 256.
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Plate XXI.

All the figures on this Plate, except fig. 9, are enlarged.

1. Schizoporella unicornis, p. 259.

2. Schizoporella hyalina, p. 266.

.3. Schizotheca fissa (after Hincks), p. 268.

4. Hippothoa divaricata, p. 269.

5. Rhyncopora bispinosa, p. 271.

6. Lepralia Pallasiana, p. 272.

7. Lepralia adpressa, p. 274.

8. Smittia trispinosa, p. 282.

9. Cellepora ramulosa, nat. size (after Couch), p. 291.
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Plate XXTI.

All these figures, except 4 and S, are enlarged.

1. Mucronella coccinea, p. 286.

2. Mucronella variolosa, p. 285.

3. Lepralia foliaceaj p, 278.

4. Retepora Beaniana; nat. size, p. 289.

5. Crisia cornuta, p. 294.

6. Crisia eburnia, p. 294.

7. Idmonea serpens, p. 301.

8. Lichenopora hispida, nat. size. 8a, Zoarium en-

larged, p. 305.

I
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Plate XXIII.

1. Alcyonidium parasiticum, nat. size, p. 310.

2. Flustrella liispida, enlarged, p. 311.

3. Vesicularia spinosa, nat. size. 3a, Enlarged, p. 313.

4. Amathia lendigera, nat. size. 4a, Enlarged, p. 314.

5. Bowerbankia imbricata, nat. size, p. 315.

6. Mimosella gracilis, nat. size, p. 323.

7. Pedicellina cernua, enlarged, p. 326.
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Plate XXIV.

All the figures on this Plate are after Prof. Alhnan.

1. Cristatella mucedoj nat. size, p. 328.

2. Statoblast of C. mucedo.

3. Plumatella repens, nat. size. 3a, Polypide enlarged,

p. 331.

4. Fredericella sultana, nat. size. 4a, Polypide en-

larged, p. 333.

5. Paludicolla Ehrenbergii, nat. size, p. 324.

6. Lophophore of P. Ehrenbergii.
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LOVELL REEVE & CO., Ltd.,

6, Henrietta Street, Covent Garden,

London, W.C.

Descriptive List

of

Illustrated Works on British Natural History

for

Young Observers, Collectors, and Nature Students.

The works described in this List form a series of hand-

books of interest to all who have exercised any degree of

observation on the common species of insects and plants that

have come before them ; their object is to guide the reader

in the first steps of Natural History, and to lead him on to

the investigation of the structure, classification, distribution,

and economic uses of the forms of life enumerated.

Each volume is complete in itself, and forms an intro-

duction to more advanced work. The series is uniform in

size, Crown 8vo. {7^ x 4f ), and comprises :

—

British Grasses,

,, Ferns.

„ Fungi.

„ Flora.

„ „ Illustrations.

Uses of British Plants.

Collections and Recol-
lections OF Natural
History and Sport.

I.



Specimen Page of Staveley's Insects.

WINGS OF INSECTS, AND THEIR CLASSIFICATION. 43

very bioad, the outline being rather more than the quarter

Fig. 17.of a circle. Tlie veins radiate

from a point in the thickened

part of the membrane, and the

wing is packed first by being

closed together like a fan and

then transversely folded in two

places (fig. 17). From this

complicated double folding is
a. Wing of Earwig magnified,

derived the name of the order ^- do. do. natural size.

, 1 •
1 ^1 . , , c. do. do. closed,

"to which the earwigs belong,

viz., EuPLEXOPTERA (iv, well, ttXcktos, folded ; tttc/dov, wing.

For figures of Order II., Eujjlexoptera, see Plate IV.,

To the earwig, the grasshopper, cricket, locust, and cock-

roach (or blackbeetle of our kitchen) succeed. Eesembling

the earwig in the fan-like folding of the hind winjj-, they

differ from it in having no transverse folding (fig. 18), and

from this character of the

wing is derived the name

of the order under which

these insects are ranged
;

namely, Orthoptera, or

straight - winged (opOos,

straight ; inepov, a wing.)

The fore wings, although

Fig. 18.

Wing of Grasshopper {Acrida
viridissima).

much thickened, are less thick and horny than those of

either the beetles or the earwig, and are useful in flight.

And here we come upon a most curious little appara-

tus. The merry chirp of the house cricket and of the

grasshopper are amongst our most familiar sounds, yet

few inquire the nature of the instrument by which the

little ciealure produces its pleasant music. This, the pri-
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British Insects.

A familiar description of the form, structure, habits and

transformation of Insects. By E. F. Staveley,

Contents :—Introduction.— I. Distinguishing characters of Insects.— II. External struc-

ture.—III. Wings and classification.— IV. Changes of Insects.—V.-XXVI. Description of

families, Genera and Species including Coleoptera (Beetles), Euple.xoptera (Earwigs, etc.),

Orthoptera (Cockroach), Thysanoptera (Thrips), Neuroptera (Mayfly, etc.), Trichoptera
(Caddis-fly\ Hynienoptera (Ants and Wasps), .\culeata (Bees), Lepidoptera (Butterflies and
Moths), Homoptera, Heteroptera, Aphaniptera and Diptera (Gnats, Soldier-fly, etc.).

—

Glossary and Index.

1 6 coloured Plates, illustrating 96 species, and woodcuts in the

text. Price "js. 6d. net.

2.

British Beetles.

An introduction to the Study of our indigenous Coleoptera.

By E. C. Rye. Second edition, revised and in part re-

written by the Rev. Canon Fowler, M.A., F.L.S.

Contents:—I. On the relations and divisions of the class Insecta.— II. Structure, Meta-

morphosis, etc., of Coleoptera.— III. Terms used in descriptions.—IV. External Anatomy.

—

V. Books useful to the student.—VI.-VII. On Collecting.—VIII. Sections and Families.

—

IX.-XXI. Descriptions of Families and Species— Index.

16 coloured Plates, illustrating 96 species, and woodcuts in the

te.\t. Price ']s. 6d. net.

3.

British Butterflies and Moths.

An introduction to the study of our native Lepidoptera. By

H. T. Stainton, F.R.S., F.L.S. Second edition.

Contents:— I. What are Butterflies and Moths?— II. On their Metamorphoses.—III. On

their habits.—IV.-V. Collecting and preserving.—VI. Groups and families.—VII. Descrip-

tive notices of most conspicuous Species.—Index.

16 coloured Plates, illustrating 97 subjects, and woodcuts in

the text. Price ^s. 6d. net.
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British Bees.

An introduction to tlie study of the natural history an

economy of the Bees indigenous to the British Isles. By

W. E. Shuckard.

Contents :—I. General remarks upon the uses of Bees in the economy of nature, their

division into social and solitary, and their favourite plants.—II. The Egg, Larva, Pupa and
Imago.— III. Geography of the Genera of liritish liees.— IV. Conspicuous Foreign Genera.

—

V. Parasites and enemies.—VI. Principles of scientific arrangement.—VII. Cultivation.

—

VIII.-X. Arrangement and description of Genera and Native Species, and General observa-

tions thereon. General and Glossarial Index.

t6 coloured Plates, illustrating 50 species, and woodcuts in the

text. Price ']s. 6d. net.
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British Spiders.

An introduction to the study of the Araneid?e of Great

Britain and Ireland. By E. F. Staveley.

Contents:— I. Introductory. Etymology, prejudices against ; ferocity of; love of music ;

silk, etc.—II. Structure.—III. Families and Genera of British Spiders.—IV. Collecting.

—

V. i)escription of families, genera and British species ; Nests, cocoons and eggs ; Explanation
of terms ; Index.

16 coloured Plates, containing illustrations of the number and

position of the eyes of different genera, and of 98 species and

varieties, and woodcuts in the text. Price 'js. 6d. net.

6.

British Zoophites.

An introduction to the Hydroida, Actinozoa, and Polyzoa

(Anemones, corallines, hornwracks, pimplets, pearlets, etc.)

found in Great Britain, Ireland, and the Channel Islands.

By Arthur S. Pennington, F.L.S., F.R.M.S.

Contents: — Introduction and History. — Classification and Distribution. — Structure,

Classification and Description of Species of Groups.—Collecting and Preserving.—Biblio-

graphy, Glossary and Indices, including one of popular names.

" To the microscopist the Zoophites present a field for study and observation of unlimited

extent. . . . On every seashore their beautiful skeletons may be picked up, and the living

forms may be readily obtained by dredging."

24 Plates, containing 137 figures. Price ^s. 6d. net.
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British Seaweeds.
An introduction to the study of the marine Algae of Great
Britain, Ireland, and the Channel Islands. By S. O. Gray.

Contents :—Systematic list of Orders, Genera and Species.—Structure, etc.—Colour and
Distribution.—Collecting and Preserving.—Description, Distribution and Habitats of («)
Olive-coloured Sea-weeds

;
(i5) Red Sea-weeds ; and (c) Green Sea-weeds.—Explanation of

Scientific Terms.—Index.

1 6 coloured Plates, illustrating 55 species, with structural

details. Price "js. 6d. net.

8.

£dible Mollusca
of Great Britain and Ireland, with receipts for cooking them.
By M. S. LovELL. Second Edition.

In this work the edible British Molluscs are described under the several Orders to which
they belong, with descriptive notes of their habits, popular names and uses in various
countries, historical references, methods of collecting, and receipts for cooking. The authoress
has gathered much cjrious and interesting information on the subject from both scientific and
antiquarian sources.

12 coloured Plates, illustrating 26 species. Price 7^-. 6^/. net.

9.

British Grasses.
An Introduction to the study of the Gramineae of Great Britain

and Ireland. By M. Plues.

Contents :— I. Introduction.— II. Structure.— III. Cereal Grasses.—IV. Agricultural

Grasses.—V. Industrial and Economic Grasses.—VI. Ornamental Grasses.—VII. Classifica-

tion.—VIII. Descriptions of Genera and Species, including notes on varieties, geography,
economic uses, etc.—Index.

16 coloured Plates, illustrating 43 grasses, and 100 wood-
cuts, showing the general character and structural details of each

species. Price ']s. 6d. net.

10.

British Ferns.
An Introduction to the study of the Ferns, Lycopods and
Equiseta indigenous to the British Isles, with chapters on the

structure, propagation, cultivation, diseases, uses, preservation

and distribution of Ferns. By M. Plues.

Contents :—In addition to the subjects mentioned in ihe title there is a chapter on classi-

fication and one giving an extensive list of localities in which each species has been found.

16 coloured Plates, illustrating 32 ferns, and 55 woodcuts,

showing the general character and structural details of each species.

Price Ts. 6d. net.
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British Fungi,
Phycomycetes and Ustilagineae. By George Massee
(Lecturer on Botany to the London Society for the Ex-
tension of University Teaching).

Contents :—General Introduction, Morphology.—Geographical Distribution.—Fossil
Fungi.—Lichen-forming Fungi.—Myxogastres — Bacteria, or Schizomycetes.—Collection and
Preservation.—Examination of Fungi.—Classification and Description of Species of Phyco-
mycetes (algal-like fungi) and Ustilagineae (smut fungi).

8 Plate.s, containing 137 figures. Price 6s. 6d. net.

12.

Handbook of the British Flora.
A description of the flowering plants and ferns indigenous to

or naturaUsed in the British Isles, for the use of beginners

and amateurs. By George Bentham, C.M.G., F.R.S.,

revised by Sir J. D. Hooker, K.C.S.L, C.B., F.R.S.

"A descriptive enumeration of all the plants wild in the British Islands, distinguished b/
such characters as may be readily perceived by the unlearned eye, and expressed, as far as

lay in his power, in oidinary language, vsing such technical terms only as appeared indis-

pensable for accu'acv, and who-e adopted meaning could be explained in the work it>elf."

—

Author's Preface. The Flora is preceded by a short " Outlines of Botany," Analytical Key
to Natural Orders, Index of Terras or Glossary.

Price 9^'. net (pp. Ixxx., 584).

13.

Illustrations of the British Flora.
A series of 1315 wood engravings, with dissections of British

plants, drawn by W. H. Fitch, F. L.S , and W. G. Smith, F.L.S.

Contains illustrations of I3r5 British plants, forming an illustrated companion to Bentham's
Handbook and other British Floras. With an Index of scientific names, including synonyms
and names of varieties, and an index of English and popular names.

Price ()s. net.

14.

The Uses of British Plants.
Traced from antiquity to the present day, together with the

derivations of their names. By the Rev. Prof. G. Henslow,
M.A., F.L.S. With 288 illustrations. Price 4.$-. 6d. net.

15.

Natural History and Sport.
Collections and recollections of natural history and sport

in the life of a country Vicar. By the Rev. G. C. Green,
Vicar of Modbury, S. Devon.

Contains the Author's observations and reminiscences in many counties and pKces—
Cambridge, Northamptonshire, Hampshire, North Wales, Ireland, Scotland, Devon, etc

,

etc. 16 wuudcuts.

Price 6s. 6d. net.
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POLYPODIUM. Ill

POLYPODIUM.

Oen. Char. " Sori dorsal, subglobose or oval, destitute of

involucre. Veins free (as in all the British species) or anasto-

mosing."

—

Sir W. HooJcer.

2. Polypodium vulgare, L. Common Polypody.

Caudex stout, widely creeping, scaly. Fronds ovate-oblong.

Sori round, placed in a row on eitlier side the mid-vein.

The name of this v^'^ell-known fern is formed from two.

Greek words, iwlys, many, and pous, podos, a foot ; and

is applicable because of the many rootlets thrown out

from the caudex.

The form of the frond is very variable,—we sometimes

find it eighteen inches long, '^-
while the plants that grow on

old vp^alls have often fronds

not more than three inches
||

in length. The caudex creeps
;

horizontally, becoming inter-

laced and matted when left

long undisturbed, and densely

clothed with narrow, glossy

brown scales. The frond is

pinnate, the pinnae nearly

equal, opposite, and slightly

waved or jagged at the mar-

gin. Each pinna has a mid-

vein, from which branches

issue, and the fructification is

situated at the point of the side veins.

Common as this fern is, and familiar to every one

who has eyes to see with, it never fails to be noticed

witb favour. Lending to the decaying trunk a new
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Flora of Hampshire, including the Isle of Wight,
By F. TowNSEND. Second Edition. With Map and 2 Plates, 21 j.

Botanical Names for English Readers. By
R. H. Alcock. 6s.

Synopsis of British Mosses : Descriptions of all

the Genera and Species (with localities of the rarer ones) found in Great
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Handbook of British Mosses. By the Rev. M. J.
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Outlines of British Fungology. By the Rev. M. J.

Berkeley. With a Supplement by W. G. Smith. Two Vols., 24
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Plates. 63^.

Harvesting Ants and Trap=door Spiders.
By J. T. MoGGRiDGE. Illustrated. With Supplement, \']s.

The Structure and Life History of the
Cockroach {Pcriplaneta Orientalis). An Introduction to the Study

of Insects. By L. C. Miall and Alfred Denny. 125 Woodcuts.
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