


PRESSISTTED

^l)c ^rnot ceo

THE BKlTlsn MUSEUM.
i















J

Ikit

CATALOGUE

OF THE

BRITISH ECHINODERMS

BRITISH MUSEUM
• • <

(NATURAL HISTORY).

BY

F. JEFFREY BELL, M.A.

LONDON:
PRINTED BY ORDER OF THE TRUSTEES.

SOLD UY

LONGMANS & Co., 39 PATERNOSTER ROW;
B. QUARITCH, 15 PICCADILLY; DULALT & Co., :!7 SOHO SQUARE;

KEGAN PAUL & Co., PATERNOSTER HOUSE, CHARING CROSS ROAD;

AXD AT THE
BRITISH MUSEUM (NATURAL HISTORY), CROMWELL ROAD, S,W.

1892.



PRINTED BY TAYLOK AND FBANCIS,

RED LION COURT, FLEET STREET.



P R E F A C E.

The efforts which have been raade of recent years to investigate the

Fauna of the seas surrounding the British Islands have supplied

large and important contributions to the Collection of Echinoderms

in the British Maseum, which previously was singularly poor in

specimens of this part of the indigenous Fauna. Much time and

labour has been given to the study and arrangement of these additions;

and it seemed to be expedient to prepare, together with the nominal

list of the specimens, a complete account of all the species hitherto

found in British seas—descriptive so far as to define the limits of a

species as understood by the author, and to supply at the same time

the means by which the collector could identify his specimens. As

no such guide exists, it is expected that much encouragement

will be given to the study of Echinoderms by the present volume,

and especially that the deficiencies which still exist in the series

of specimens in the National Collection will be supplied by those who

may use, and profit by, this work.

ALBERT GUNTHER,
Keeper of the Department of Zoology.

British Museum (N. H.),

16th November, 1892,





INTRODUCTION.

OxK of the objects of the present Catalogue is to supply the students

of the British marine fauna with a handbook by means of which, it

is hoped, they may be able to recognize such members of the very

well-defined group of Echinoderma as they may collect in their

expeditions to the sea-shore or in more extended dredging excur-

sions. The study of Starfishes and Sea-Urchins, which may be

taken as the English for Echinoderma, has long been a favourite

pursuit with British naturalists, owing largely to the peculiar

charm of one of the most popular of Mr. Van Voorst's well-known

series. Professor Edward Forbes's ' British Starfishes.' So far as

that volume is the work of an enthusiastic and experienced field-

naturalist, it does and will always hold the chief place in the regard

of every lover of Natural History, and what follows here must not

be thought of as attempting to oust Forbes's book from its position.

Unfortunately, however, the progress of zoological science is still

marked by considerable changes in nomenclature, and from this

point of view Forbes's work has long been out of date. On the

other hand progress is, fortunately, marked by the discovery of new

or exotic species in our seas, and by the union of forms which have

' been incorrectly regarded as specifically distinct. While Forbes

enumerated (omitting the Gephyrea, which are not now regarded as

Echinodernis) fifty-five species, there arc contained in the present

Catalogue one hundred and thirty-two ; but of the fifty-five, eight

are here regarded as synonyms, one (Arachnoidesplacenta) is expelled

from the list, and PsoUnns hrevis remains as great a mystery to me
as to many others. The great increase in the number of species is

due, ohietly, to the dredgings at depths which Forbes believed to be

azoic. The inclusion of species known from the Faeroe Channel, which
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may serve as the northernmost boundary of our area, is responsible

for a considerable proportion of the increase ; but, so long as the

species belong to groups which are not essentially abyssal forms, it

is better to include than exclude them from a work which differs

widely from that of Forbes in that it is published at a time when

dredging at considerable depths is becoming a pastime as well as a

serious business.

In the preparation of the diagnoses I hope I shall not be thought

to have erred on the side of brevity ; if I have been brief, I have

done my best to avoid being obscure. "Where a writer fills page

after page with description he will indubitably fail if his object be to

make himself intelligible to others. My first object has been to

make every point clear, and I have uot stinted myself in the use of

keys, artificial or otherwise, which would show what I mieant.

If in the portion of this work which deals with the Asteroidea I have

in any way failed to give an accurate account of Mr. Sladen's opinions

or diagnoses,, I must ask to be accounted innocent. I have devoted

many hours to his Kcport on the Starfishes of the ' Challenger,' but

in consequence of the minuteness of his descriptions of species, the

frequent absence of any indication of the diagnostic characters of

his genera, and the repeated expression of views for which he does not

give (I do not say does not possess) adequate reasons, they have not

l)cen as fruitful as I could have wished. That the number of species

and genera which Mr. Sladen has created will be largely reduced I

am convinced, and I feel confident that the majority of naturalists

who devote themselves to the study of Starfishes will agree that the

species vary greatly. I cannot say how deeply I regret the extreme

divergence that exists between Mr. Sladen's views a well as methods

and my own. But I cannot assent to or approve of a mode of study

which practically results in the description of specimens instead of*

the diagnosis of species, and I note with satisfaction that the

accomplished student of Echinoderms at the Jardin des Plantes

ranges himself on the same side as myself.

To mc, indeed, and, I believe, to many others, one of the reasons

why the study of Echinoderms is so fascinating is that they present

so many and such striking variations ; these very variations are, of

course, the cause of the difiiculty of the study, in which there is a
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constant need for caution and rellection. Jiefore the beginner yields

to the temptation of describing " new species," which is easy enough,

let him first gain the knowledge and experience which will teach

him how one form links on to another, and thus avoid the undue

multiplication of synonyms.

Till quite recently our collection of Echinoderms was particularly

poor in British specimens ; that we have now a splendid series illus-

trative of the fauna of the West coast of Scotland is due to Dr. John

Murray, as the repeated citation of his name will abundantly show,

and he deserves our sincerest thanks ; the Hon. Alfred E. Gathorne-

Hardy has from time to time presented us with valuable and well-

preserved specimens from Loch Craignish ; w'hile from the East

of Scotland I have been much aided in forming a collection by

Dr. Sutherland of Invcrgordon, Mr. W. Duncan of Montrose, and

Mr. George Sim of Aberdeen. For specimens from the East coast

of Ireland we have been aided by the gifts of the Belfast Natural

History Society ; I owe to the friendly kindness 'and scientific

enthusiasm of Professor A. C. Haddon numerous opportunities of

inspecting, and ofttimcs keeping for our Collection, the results of

dredgings in the Irish Seas, made under the ausj)iccs of the Royal

Irish Academy or the Royal Dublin Society. The deep-sea expe-

dition of 1889, which Dr. Giiuther induced the Rev. W. S.

Green to undertake in the ' Flying Fox,' resulted in a very valuable

and instructive series of Echinoderms. ily thanks are also duo to

Lord Walsingham, F.R.S., Prof. Herdman, F.R.S., Prof. Mcintosh,

F.R.S., ilr. Ilowse of Newcastle, to Mr. G. C. Bourne, formerly of

the Marine Biological Laboratory at Plymouth, and Dr. Grenfell, for

assistance ofi'ercd and given. Mr. R. L. Spencer has repeatedly

sent me objects of interest from tbe Channel Islands. I have kept

to the last, because I desire it to be mentioned by itself, the name of

the Rev. Canon Korman, F.R.S., whoso interest in the marine

British fauna is such that, in the midst of arduous and responsible

duties, he has always found time to answer the numerous questions

I have asked him, or to lend or give me specimens which would help

me in my work.

As many of our species are more familiar to Scandinavian natu-

ralists than ourselves, I have had to ask for, and have received,
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assistance from Dr. Danielsscu of Bergen, Dr. Sturm of Trondhjem-

fjord, and Prof. Quennerstedt of Lund. In these inquiries, as in so

many of which Echinoderms have been the subject, I owe a special

debt of gratitude to my venerable friend Prof. Lovcn for advice,

assistance, and the gift or loan of numerous specimens.

The names of donors of specimens are in all cases given ; when

the column is left blank it is to be understood that the specimens

were acquired by purchase.

r. JEFPREY BELL.
British Museum (N. H.),

8th November, 1892.
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CATALOGUE

OF

BRITISH ECHINODERMA.

INTRODUCTORY REMARKS.

The Position of EcJtlnoderms in the Animal Kinr/dom.—The
EcHi>fODERJiA belong to that division of the Animal Kingdom in

which the organism consists of more than one cell, and is always,

at some period or other of its life- cycle, derived from a single

egg-cell which has been fertilized by a sperm-cell. In other words,

it is one of the Metazoa. In the course of development from the

egg there appears, in addition to the gastric cavity, another space

which is known as the body-cavity or coelom.

Among the Aletazoa Coelomata the Echinodcrma occupy a very

isolated position, for we know of no link which unites them to

any other " phylum '' or great division of this series.

The Syinmetrij of Echinoderms.—It would appear that, at a very

early stage in the evolution of the Echinoderma, the adult tended

to acquire a marked radial symmetry ; but, at first, the number
of rays was by no means constantly five ; now the symmetry is so

generally quinqueradial that wonder is nearly always expressed

when the number five is diminished or increased.

The first point, then, which we have to notice is the possession

of mys; the " rays" and the "body" generally may appear to be

conterminous, as in the Holothuriau or the Echinus, or the " body "'

may seem to gradually pass into the " rays," as in the common
Starfish, or may be quite distinct from it, as in the Brittle-star and
Sand-star. ^Vhere a marked distinction can be made between the

body and the rays, the former is often called the disk and the

latter the arms.

The radial symmetry which is indicated externally by the rays

is to be observed in some at any rate of the internal systems of

organs. It is characteristic of Echinoderms to have a special system

of tubes, not represented in other types of animal life, some of the

B
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main trunks of which always lie along the line of the rays ; these

radially-disi^osed tubes are in connection with one another by

means of a circular vessel which lies round the mouth, and is

connected with the outer world by means of the tube which is

known as the madreporic canal. These tubes contain a clear iluid,

and form the " water-vascular system " ; the main trunks are

ordinarily, though not always, provided with double rows of

" suckers " or " pedicels," which sometimes have circular terminal

disks, and sometimes end in a point ; so that their function is not

always ambulatory, but may be, at least, respiratory. Very various

names of ^'arying degrees of cumbrousness or inappropriateness

have been given to these projecting structures, and I think it is

wisest to return to the old and simple expression " podia."

Diagram of Water-vessels.

c.c, circular canal, witb 2}-v., its Polian vesicles; from it a radial canal (I'.e.) is

given ufF along the lower surface of each arm , this supplies, by side

branches, the suckers, ,s. ; connected with each sucVer is a contractile

swelling or ampulla {a.). The circular canal is in connectiou with the

exterior by s.c, the madreporic or stone-canal, and opens to it by the

madreporite (»i.).

Similarly, the system of delicate vessels which convey a corpus-

culated and nutrient fluid (blood) through the body exhibits the

influence of the radial symmetry, and the same is true of the nervous

system ; like the water-vascular system, the trunks of each of these

systems in the several rays are combined into a single whole by
means of, respectively, a circular vessel and a circular trunk

disposed around the mouth.
In most groups of Kchinoderms the radial disposition of parts is
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exhibited by the generative organs as well as by the systems just

mentioned ; but in the Holothurians it is not so. In them the

reproductive organ (gonad) is either single and on the left side of

the oro-anal axis of the body, or double and right and left of it.

I have suggested that this distinction between the Holothurians

and all other known Echinoderms should be marked by the use of

distinctive terms. Such as have a radial disposition of the gonads

may be called Acxinogonidial, such as have not, Axactinogonidial.

Calyx.—This is not the only point in which the Holothurians

differ from all other Echinoderms ; the forms best known to us, such as

the Starfish and the Sea- Urchin, are characterized by the possession

of a continuous skeleton, whereas in most Holothurians the skeletal

structures are nothing more than scattered spicules, and even
where plates are formed the skeleton is not continuous over the

whole of the body. Of the parts of which this skeleton is com-
posed there is one set of plates to which great, but probably not

undue, attention has been directed. In the middle of the surface

of the bod}- opposite to that in which the mouth is placed there is,

typically, developed a central plate, around which appear two or

more circlets of plates, set radially or interradially *. These com-
bined form what is known as the calyx (cup) or calycinal area.

It undergoes very considerable changes, modifications, or reductions,

but it seems to have had a very profound influence on the organi-

zation of most Echinoderms. No trace of this area or system
of plates is to be found in Holothurians, which, therefore, are

Non-Caliculate, as compared with all other Echinoderms, which
are Caliculate.

Divisions of Caliculata.—The caliculate, actinogonidial Echino-
derma break up into two divisions : some are capable of continued

movement and have organs which may rightly be called locomotor

;

others are permanently or temporarily fixed by means of a stalk

which is developed on the aboral surface of the body. These fixed

and free forms may be known respectively as Staiozoa and Eleu-
THEROZOA.

The Statozoa were much more abundant in earlier stages of the

world's history than they are now, when only one division, that of

Crinoids, remains, and is, in our seas, represented by only one genus
and but few species.

The great majority of the forms to be described in the succeeding

pages are eleutherozoic—that is, are Sea-Urchins, Heart-Urchins,

Starfishes, or Brittle-stars.

Habits and Mode of Life of Echinoderms.—Echinoderms arc,

almost without exception, confined to the sea, being rarely found

in brackish water. They are known from all depths, are common

* The nouieiiclature of these phites has been, apparently, the sport of

writers on Echinoderm Morphology ; there is no need to burden the memory
of the student with them, for the obviously best course is to speak of them
quite objectively as first radial circlet, second radial circlet, first interradial

circlet, jind so on.

b2
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enough in shallow pools, and may sometimes he seen living for

a time completely ont of the water, on ridges and ledges of rock.

But water is their element, and they can neither breathe nor

feed unless they are in it. They move slowly and often remain

long in the same position ; they are eminently gregarious, and

it is quite a common occurrence for the dredger to come upon

immense numbers of one species. This gregarious nature is of

enormous assistance to the student who is interested in the

variation of species, a study far more interesting and fertile

than that of new forms, which was almost the sole object of the .

older school of naturalists. The most casual observer cannot

fail to be struck by the wonderful differences in hue and tone

exhibited by some, and particularly by the common Brittle-star,

Opldotlirix pentaphiiUum ; a little closer examination will show

that in the arrangement and numbers of rows of spines, in the pores

that perforate some of the plates of the skeleton of an Urchin, and

so on, there is a similarly wide range of variation. The difficulty

of drawing up diagnoses of Echinoderms comes, therefore, to be

considerable, and it must not be imagined by the collector that

all those specimens which do not rigidly conform to the diagnoses

that follow are examples of new species. The student can make
no great,er mistake than attempt to draw up long descriptions, which

come, of course, to be descriptions of individuals, until he has first

concisely and intelligibly presented a diagnosis or lyrkis of the

specific characters of the form before him *.

Some Echinoderms prefer rocky, others sandy shores ; in muddy
places they are often rare, if not absent. They are voracious, and

though carnivorous, and even cannibal, they do not disdain vege-

table food. The Holothurians and the Crinoids are unable to tear

up their food : the former have no means of comminuting it, and

can only obtain comparatively small objects by means of the tentacles

by which the food is brought to the mouth ; in Crinoids the food,

which is much more delicate and minute, consists only of mici'O-

scopic organisms which are swept down to the mouth along the

grooves on the lower or oral side of the arms ; the movement is due

to the cilia which are found in abundance in these grooves.

Digestive Orr/ans.—The Starfish and the Sea-Urchin are exceed-

ingly voracious, and shell-fish and crustaceans of some size easily

fall victims to their rapacity : the former is provided with a large

stomachal sac capable of considerable protrusion and able to en-

velope a shell, and to draw it and its inmate within the area of

the disk ; or, dividing its arms into two sets, it will pull aside the

valves of an oyster and drag from within the maker of the shell.

* Compare the words of Sir J. Gr. Dalyell (' Powers of the Creator,' i. p. 92) :

—

" The aspect of individuals often alters very much, either superficially, or in

the distribution of the colours. Some undergo a great external change with
age. The whole tribe seems to abound in varieties, insomuch that it is difficult

to reconcile the observations and descriptions of different naturalists. Perhaps
the enumeration of species exceeds the truth of Nature."
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Figure to illusti-ate the structure of a Starfish (Asterias rubens).

In the ray marked I. the skin has been rcmoTed from the upper surface, nud
the ambuhicral ossicles {ao) and tlie suckers (.•>) are seen in situ ; the

blind outgrowtlis (c) from the central stomach {siA have been dissected

out. In II. the gonads (g) are exposed ; and in V. the poucli-likc diverti-

culum (/)) of the stomach is to be seen (wliere it joins the central stoinnch

its roof has been removed to show the folded arrangement of its walls).

The auus (a) is seen to be subcentral in position.
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A Sea-Urchin is provided with a most effective comminuting organ

in the shape of the pyramidal " Lantern of Aristotle," in which

work five strong teeth, ending in a wedge like the teeth of a rat

or other rodent. This Lantern is connected with a circlet of

upstanding pieces placed just inside the margin of the mouth
(actinostome of Agassiz), and consisting of the five " auricles " as

they are called. The dental apparatus may undergo reduction and,

finally, in the Heart-Urchins and 8jjatanyus it disappears alto-

gether, and the creature is absolutely edentulous ; such Urchins

have the margin of the mouth produced into a spout, by means
of which they bore in the sand in which they live and from which

they extract what nutriment they can.

The material which is undigested passes out by an anus in all

but a few Starfishes and all Brittle-stars, which are aproctous.

The anus is either exactly opposite the mouth and quite distinct,

as in Holothurians and the regular Sea-Urchins ; or it shifts towards

the margin and even on to the oral surface, as in the irregular Sea-

Urchins ; or it is on the back, but not quite central and generally

small, as in the proctuchous Starfish ; or it is on the oral surface,

near the mouth, and produced into an anal cone, as in Crinoids.

Mes^nratory Organs.—The podia are both locomotor and respiratory

in function ; as they project from the surface of the body, have com-
paratively delicate walls, and are, from time to time, filled with fluid,

they may be supposed to be always respiratory in a general way

;

but sometimes they are so flattened or pointed that they clearly can

have no sucking action, and are purely respiratory. Special organs

for respiratory purposes are not always developed, or, if so, are of

a purely generalized character, as the soft membranous pouches or

saccules which project from among the interstices of the calcareous

skeleton of a Starfish. In an ordinary Sea-Urchin there may be

seen on the membrane around the mouth (buccal membrane) five

pairs of small folded processes, lodged in narrow slits of the margin
of the test ; these are known as gills and the slits as the gill-slits.

In the Piper (Oidaris) these gills are wanting, but there are about
the Lantern of Aristotle five large membranous sacs which are sup-
posed to have a respiratory function ; they' are known as the Organs
of Stewart, after the name of their discoverer. In the Ophiuroids

there is, on each side of the base of every arm, a slit which leads

into a pouch or sac ; into and out of this sac water passes, and as

its walls are thin an exchange of gas is efi'ected between the fluid

in the body-cavity and the water which is pumped in and out

;

these sacs are known as bursal sacs, or bursae. In Holothurians
water may be, as in some species of SticJiojms, pumped into and
out of the intestine, or from the terminal portion of the digestive

tract a trunk on either side may give rise to a more or less

elaborately branched " respiratory tree " or system of fine and
delicate tubes by means of which water carrying fresh oxygen
comes into all but contact with the fiuid in the body- cavity; lastly,

some Holothurians have no special respiratory organs, and have
consequently been spoken of as Apneumona.
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Locomotor Organs.—The locomotor effect of the podia is due

largely to their jwssession of a circular adhesive disk and a con-

tractile wall, by means of which the animal becomes provided with

successive points cVappui; the spines may, as in Echinus, but still

more in Sj>aiani/us, assisti nlocomotion. In Ophiuroids both podia

and spines are greatly reduced and locomotion is effected by the

movements of the arm-ossicles aided by powerful muscles. It has

been stated that the common Starfish crawls at the rate of 2 or

3 inches a minute, the Butthorn (Astropecten) moves over a foot

and more in the same time, while a Brittle-star may writhe and
wriggle over 5 or 6 feet in a minute. Tlie pedicellarioc-—minute,

stalked bodies with, generally, two or throe jaws, which are found

in abundance on the surface of most Starfishes and Sea-Urchins,

though not of Brittle-stars, Holothurians, or Crinoids—may aid

in climbing by holding on to tlie waving fronds of seaweed till the

podia come into position.

Slceh'ton.—x^o part of the body is more interesting to the collector

of specimens than the skeleton; and it is the possession of this

skeleton that makes it possible to form a valuable collection of dried

examples of Echinoderms with the exception, of course, of most
Holothurians. In these last it is either spicular, or when, as in

some species of Psolus, it forms a set of plates, these are not con-

tinuous over the whole of the body. In all the rest the skeleton

consists of bars or plates which form a continuous series.

Taking, first, the common Starfish (Asterias rubens), we find that

the groove along the ventral side of each ray is formed by a pair

of rod-like plates so connected together as to form a cavity ; in a

dried specimen these grooves look something like the walks (ambu-
lacra) of a garden, and the plates are consequently known as

ambulacral ossicles ; on the outer side of each ambulacral ossicle

there is an adamhulacral ossicle ; in the region of the mouth the

ambulacrals are very large or very small in relation to the adambu-
lacrals, and for this reason it has been proposed to form two
divisions of the group of Starfishes (Asteroidea), which have been
called Ambulacralia and Adambulacralia respectively. Early in

development five of the radially placed plates which appear on the

back move towards the ends of the arms, where they form the

prominent terminals : the extent to which the plates of the calycinal

area are apparent after the earliest stages of development varies

greatly ; in the common Starfish no trace remains. The remaining
plates are called the intermediate plates ; of these those which
border the arms are often very prominent ; they form two definite

marginal rows, and I have proposed that they should be called

superomarginals and inferoraarginals. All or any of these ossicles

may bear spines.

In the Ophiuroidea the arrangements of the skeleton are some-
what more complicated: in any ordinary Brittle-star (OpJiiothrix)

the central piece of the arm (arm-bone, vertebra) consists of two
pieces which become firmly united with one another, and have
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their aboral and adoral faces moulded so as to fit into or to receive

corresponding depressions or outgrowths on the aboral and adoral

surfaces of the vertebrae behind and in front. By these depressions

and projections the range of movement of the ossicles on their

neighbours is restrained within certain limits. On the upper

surface there is a single dorsal plate, on either side a spine-bearing

adambulacral, and below a ventral plate ; in this way the ambu-
lacra! groove is caused to disappear, as it does from all but the

most primitive of Ophiuroids. The calycinal plates on the disk are

sometimes very distinct, sometimes quite obscure ; the most pro-

minent structures are two shields at the bases of the arm, which, in

the light of subsequent morphological terminology, are seen to bear

unfortunate names ; they are called the radial shields. There is

often a strong plate at the side of the bursal cleft which is known
as the genital plate. On the oral surface of the disk we have the

mouth with its five slits ; the margin of the mouth is formed by
the swinging of the adoral ossicles to right or left and subsequent

fusion with half of the neighbouring arm. The spines at the sides

of the clefts are called the mouth-papilla3 ; those at the angle, on

the plane of the surface of the mouth, tooth-papillae, and the larger,

stouter, and less numerous spines which form vertical rows within

are called teeth. In each ray, distal to these papillae, there is a

small round mouth-shield. The podia make their way to the

exterior between the arm-ossicles, and one or more small plates

lying close to the opening are caUed tentacle-scales. The Brittle-

star has no pedicellariae.

Some of the Ophiuroids exhibit remarkable diflerences from

0])hiothnx ; the surfaces of the arm-ossicles form merely bosses and
depressions, and the two opposed surfaces move easily on one

another in various directions ; or the surfaces are distinctly saddle-

shaped. In the latter the arms ma}^ divide a few times, or manj^,

so as to give rise to that tangled-looking mass which is popularly

known as the Gorgon's Head or the Basket-fish (Astrojyhyton).

In the regular Echinoidea the skeleton is very definitely and
simply arranged ; of the plates of the calycinal area, one set of

radial and one of interradial plates persists, but the ceutrodorsal is

absorbed and the digestive tract ends in the space which it filled.

In the general description of an Echinus, it is usual to speak of the

radial plates as the " oculars," the interradial as the " genitals "'

;

this, because the former has been supposed to bear an eye-like

tentacle, and the latter have become connected with the fused and
secondarily interradially placed gonads which open to the exterior

by a duct which ends in these plates. Except in Cidarids and
Echinothurids this area is, however, always small ; the greater part

of the test is formed by what is known as the corona. In all recent

forms this always consists of twenty rows, arranged in ten pairs,

five of which are radial and five interradial in position. The radial

plates overlie the ambulacral or water-vascular tubes, and the podia
here make their w^ay to the exterior through paired pores which
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appear at the outer edges of the ambulacral plates. The inter-

ambulacral plates, which geuerally form a wider area, are not

perforated. The perforated plates (pore-plates of Agassiz) are

primarily single, but, with the exception of the Cidarida), they fuse

into somewhat larger plates ; in a number, hence grouped together

as the Triplechinidtc, there are always three pairs of pores on the

edge of a well-developed secondary plate ; but there may bo more,

as in S(i-on(/>/locent)'Otus. Thougli subject to some variation, the

number of ])air8 of pores in a plate is a character of importance in

discriminating species.

In the Cidarids the membrane which bounds the mouth is heavily

laden with both radial and intcrradial scales ; in the Echinothurids

only the perforate, radial scales are carried on to the buccal mem-
brane, and in the rest of the Echinoidea regularia there are only

live pairs of radial ossicles, whence they have been distinguished as

deadepld from the others, which -avo pohjlepul.

In the Crinoidea the calycinal plates are of functional importance,

for they form a cup in which are contained the chief viscera of the

bod}-. In an early stage, if not throughout life, this cup is placed

at the top of a stem, the basal joint of which is the central plate of

the calycinal area ; the centre of the cup of the free unstalked adult

Antedoa is formed by a modified plate which is called the centro-

dorsal ; the intcrradial circlet forms a small '• rosette-plate " which
is hidden from view, and there are three circlets of radial plates.

The centrodorsal carries a number of jointed cirri or calcareous

grappling-lines by which the creature temporarily fixes itself; if

these fall otf, their presence is still indicated bj' the cirrus- sockets

on the centrodorsal. After the third radial there is one, or there

may be more divisions into arms, the number of which in some
foreign species approaches one hundred. There is also another

dichotomous division which is alternatel}' incomplete on either side

:

in this way there is formed on each side a series of minute arms,

which hang down by the arm proper : these jointed structures are

known as pinnules ; they bear the gonads. The arms are made up
of joints connected with one another by ligament : sometimes the

ligament almost altogether disappears, and two adjoining ossicles

are only separated from one another by what looks like a fine dotted

line ; such apposition of ossicles is called a sy~//_r///. The joint next
below a division of the arms is known as an a.vdhiri/.

Madreporite.—On the upper surface of a starfish a grooved scar-

like plate will easily be detected among the reticulation of the inter-

mediate plates ; if this be examined with a lens, it will be seen to

be minutely perforated : if its relations are studied, it will be found

to be connected with a tube (" stone-canal ") which runs vertically

downwards and becomes connected with the water-vascular circle.

This plate is known as the madreporite (see fig. p. 2). In the

regular Echinoidea it always occupies one of the intcrradials (genital

plates), and an Eclnuoid should always be described with this plate

lying forwards and to the north-cast. In many irregular Echinoida
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the madreporite becomes very extensive, and occupies the centre of

what remains of the calycinal area. In Ophiuroids the stoue-caual

ends on one or several of the mouth-shields. In Crinoids the water-

vascular system opens by one or a number of separate pores. In the

Holothurians the stone-canal is connected witli the wall of the body
in the Elasipoda and a few others, U) the mesentery in others, and

in many hangs frcelj- into the body-cavity ; in a number of cases

there is more than one canal.

Development.—Although it is possible to understand the diagnosis

of an Echinoderm without knowing anything of its life-history, it is

not possible to have an intelligent interest in them without desiring

to know something of how it comes to be what it is.

Developed, like all other Metazoa, from an egg, there very

rarely appears to be that mode of development without the inter-

ference of the male element, which is seen in various Arthropoda.

The sexes are generally but not always separate. Tliere is often

some kind of sexual congress though no copulation. The fertilized

ovum undergoes division, and gives rise to a larva which is ciliated

all over; these cilia then become arranged in one curving band (as

in Aiiricularia, the typical larva of Holothurioids), or in two, as in

Bipinnaria (the typical larva of Asteroids), or in several circlets as in

the larva of Antedon. All these larvte are bilaterally symmetrical.

They generally become very remarkable in shape owing to the

development of lobes which may unite to form an organ larger than

Developing larvtr.

rinfcus. Bipinnaria.

the young itself, or several lobes nmy form processes, or within the

lobes rods may be developed and give rise to bodies compared, not
inaptly, to a painter's easel (Fhiteus). These larvae may, as in the

case of Bipinnaria asterigeirt, be more than an inch in size, and
sometimes they swarm in the sea in great number.
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The ciliated larva appears, in all Echinoderms, to be formed as a

hollow sphere (blastosphore) bounded by a single layer of cells; it

gives rise to a two-layered sac (Gastrula) by ingrowth at one point

or invagination. As it elongates, one end becomes anterior and one

posterior ; one side ventral and one dorsal.

The central cavity formed by invagination, the archenteron, gives

rise to two outgrowths which, as tlicy will form the general coslom

or body-cavity, may be called the right and left enterocoeles ;
these

increase in size, the left growing larger than the right; later on,

part of the wall between them breaks down and a continuous body-

cavity is formed, while another part of the wall of each sac unites

to make a supporting mesentery. From the surface of the body an

ingrowth leads to the formation of a tube which connects the

coelom with the exterior : while this is forming, there appears, in

various ways in various Echinoderms, a system of water-vessels

developed from part of the enterocoele, and having the madreporic

tube connected with it.

The history of development may be considerably complicated by

the larvae, which may be of various kinds or degrees of specialized

modification.
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GENERAL PAET.

The chief Divisions of the Ecliinoderma.

ECHINODERMA.
Centronise, Pallas, Misc. Zool. (1766) p. 153 f.n.

Eehinoderines, Cue. Tab. Elem. (1798) p. 643.

liadiaires echinodermes, Lamk. ISyst. An. s. Vert. (1801) p. 343.

Ecliinodenua, Latreille, Fain. Anim. (1825) p. 532 ; Pfeffer, Verh.

Ver. Hamh. vi. (1887) p. 107.

Ecliinodermata, Fleminq, Brit. An. (1828) p. 472 ; Forbes, Brit.

Star/. (1840) p. xi; Gra)/, Syn. Brit. Mus. (1840) p. 58; id. Brit.

Pad. 1848, p. 1 ; Haeckel, Gen. Morph. ii. (1866) p. Ixii ; atque aiict.

complur.

Cyclozoa eclihioderuia (pars), EicJno. Zool. Spec. i. (1829) p. 222.

Ecliinodermaires, de Bl. Diet. Sci. Nat. Ix. (1830) p. 169.

Enteractinozoa, Bronn, Kl. u. Ordn. (1860) p. 421.

Aunuloida (pars), Huxley, Class. Anim. (1869) p. 127.

The Echinoderma are Metazoa Coelomata, iu which, bilateral

symmetry is early or altogether lost, but may be secondarily

acquired ; it is generally replaced by a quiuqueradial disposition of

nearly all the parts. The integument and some of the internal

organs are strengthened by a crystalline deposit of carbonate of

lime, mesodermal in origin, plexiform in structure; this may
remain microscopic and spicular, or part may form macroscopic rods

or plates and give rise to a continuous skeleton. A section of the

coelom becomes modified into a special system of sacs, canals, and

tubes, which form the water-vascular system, and have an ambula-

tory or respiratory function or both. The sexes arc generally

separate, and development is rarely direct.

They are ordinarily marine in habit, but a few live in brackish

water, and they have had representatives in every age in which
animals are known to have existed.

Tabular View of the Classei< of Echinoderma *.

Branch A. INCALICULATA.
Stage a. Anactinogonidiata.

Class 1. HOLOTHURIOIDEA.

Branch B. CALICULATA.
Stage a. Anactinogonidiata.

Class 2. Some Cystidea (i').

* For the reasons for this an-angeaieiit ol" the classes, cf. Ann. k Mag. N. H.

1801, viii. p. 206.



ECHINOPEEMA. 13



14 ECHINODERMA.

Stage ^. ACTINOGONIDIATA.

Lst Subbrauch. STATOZOA.

Substage i. Apelmatoznic.

Class 3. PSoiiie Cystidea.

Class 4. PSome Blastoidea.

Class 5. ?Some Crinoidea.

Siib->tage ii. Pelmatozoic.

Class 6. Some Cystidea.
Class 7. Blastoidea (s. s.).

Class 8. Crixoidea (s. ?.).

2nd Subbvanch. ELEUTHEROZOA. ^
Division i. Azyyupod (Lissactinic )./^"

"

a. With open ambulacra.

Class 9. ASTEROIDEA.

/3. With (in nrost) a ventral arm-ossicle

Class 10. Ophiuroidea.

Division ii. Zyyopod (Desmactinic).

Class 11. ECHINOIDEA.

Branch A. INCALICULAT A.

Incaliculata, Beli, Ann. 8f Mag. viii. (1891) p. 212.

Echinoderma in which no system of plates set alternately along

and between the rays is developed in the aboral region.

Stage a, Anactinogonidiata.

Anactinogonidiata, Bell, Ann. ^ Mag. viii. (1891) p. 212.

Echinoderma in which the vascular and nervous, but not the

digestive or reproductive, systems exhibit quinqueradiate symmetry.

Class 1. HOLOTHURIOIDEA.
Holothuria, Linn. Syst. Nat. xii. (1767) p. 1089 (pars) ; de Bl. Diet.

Sci. Nat. xxi. (1821) p. 310.

Les Fistulides, Lamk. Syst. Ati. s. Vert. (1801) p. 351 (pars).

Les Holothuries, Cuv. liegne An. iv. (1817) p. 20.

Fistulida, Macleai/, Ilor. Entom, (1819) p. 31G ; Oray, Ann. Phil. x.

(1825) p. 423.
"

Fistiilata, Eichwald, Zuol. Spec. i. (1829) p. 232.

Holothuiides, de Bl. Actin. (1834) p. 188 ; Diij.SfHup. Echin. (1862)
p. 009.

Holothurina, Brandt, Prod, deser. (1835) p. 42.

Fistidides on Holothuries, Ag, Mhn. Soc. Neuch. i. (1836) p. 180.

>^
^S<.^. ^.^^//ij-^-^, /.^--
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Scytodermata, Burmeisler, Hdhuch. Natvrg. (1837) p. 4C9 (pars)

Leuckart, MorphoL icirhellos. Thiere, (1848) p. 43.

CiiTho-\'ermigrada or Holothuriada;, Forbes, Brit. Star/. (1840) p. xv.

Ascidiastella, Audi?!, Ann. lij- Mck/. x. (184:^) p. 111.

Holotlmriacea, Uiib. i)- Kor. Vet. Akad. Hdly. 1844 (184G) p. 280.

Holothuridu, Gray, Brit. Had. (1848) p. 7.

Ilolothurioidea, ISiebold, Lehrb. veryl. Anat. (1848) p. 75 ; Cams,
Prodr. Faun. med. (1884) p. 104; Lampert, Seetvalzen, (188ij) p. 3;

Theel, ('hall. Rep. IIul. (188(i) p. 1 ; Lud/n'y, Klass. u. Ordn. (1889)

\). 1 ; Jleroitard, Arch. Zoid. e.qjer. vii. (l8SJt) p. 'ujh\ Bell, Ann. ^•

May. viii. (It^Ol) p. 207.

llolothiirina, Perty, Zuolnyie, (18oo) p. o34.

Scytac'tinota, lironii, Khi.ss. n. Ordn. li. (1860) p. 3G8.

llolothurifii, tSelenku, Zeitschr. wiss. Zoo/, xvii. (1887) p. 291 ; Se7)iper,

Hoi. Phil. (18G8) p. 1.

The Holothurioidca are noii-caliculatc, anactinogonidial apclma-

tozoic Echiuoderms, in which the skeletal .system is spicular or

irregular ; the musculature of the body-wall is well developed, and
the mouth is surrounded by a circlet of never very numerous
tentacles which communicate with the water-vascular system, which
is or is not provided with podia. The mouth and anus are at or

near the opposite ends of a generally elongated body. A few are

hermaphrodite, and a few have been found in brackish water.

Order 1. APNEUMONA.
Apodes (pars), Brandt, I'rodr. descr. (183o) p. 08.

Apoda, Kor.^s- Dan. Vet. Akad. Hdh/. 1844 (1840) p. 322 ; Lampert,
iSeewalzen, (1885; p. 203 ; Theel, Cliall. Pep. (1880) p. 9.

Apodia (pars), Bronn, Klass. v. Ordn. (1800) p. 403.
1-' Tribu, Synaptiens, Buj. S,- Hup. Echin. (1802) p. 014.

Apueumoua Apoda (pars), Cants, Zooloyie, ii. (1803) p. 494.

Paractinopoda, Ludiriy, Klass. it. Ordn. (1891) p. 320.

Holothurioidea without podia or respiratory trees.

Family SYNAPTID^E.

Synaptidae, Burmeister, Hdbuch, Kattiry. (1837) p. 472 : Semper, Hoi.
'(1808) p. 9; Thct'l, Chttll. Pep. (188()) p. 18 ; Senion, Mitth. zool. Stat.

Meap. vii. (1887) i)p. 272 iV 401 ; Ltidwir/, Klass.. u. Ordn. (1891)
p. 3."i(!.

Apneumones-f Chiridota, Brandt, Prod. de.scr. Anim. (1835) pp. 58,
59.

Chiridoten, Gntbe, Actin. etc. Mittelm. (1840) p. 41.

Apodal Holothurians with pinnate or digitate tentacles, not fewer

than ton or more than thirty ; cylindrical worm-like bodies ; the

mesenteries bear ciliated infundibula : the sexes are often united
;

the tcgumentary deposits characterized by the presence of anchors

or wheels.

One British genus : Synaiita,
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Order 2. PNEUMONOPHOBA.
PedatiB, Brandt, Prodr. desa: (1835) p. 42.

Holothuridea, Vcm der Hoeven, Zool. i. (1850) p. 147.

Eupodia+ Liodermatidse, Bronii, Klass. u. Ordn. (18G0) p. 403.

2*^ Tribu, llolothurieus, Duj. ^- Hup. Ech. (18G2) p. 610.

Apneumona Pedata+Pneumouopliora, Cams, Zool. ii. (1863) p. 494.

Pedata+Apoda pneumonopliora, Claus, Zool. (1880) p. 373; Lampert,

Seeicahen, (1885) pp. 16 & 21 ; TMel, C'haU. Hep. (1880) pp. 48 & 57.

- Actinopoda, Ludn-Uj., Klass. n. Ord/i. (1891) p. 327.

Holothurioidea with respiratory trees, and with (Pedata) or with-

out podia ; the latter are not known as British.

Two families.

Family 1. DENDROCHIROT^.
Deudrocliirotfe, Brandt, Prodr. descr. (1835) p. 57 ; Grube (sens,

emend.), Act. etc. Mittelm. (1840) p. 33; Selenka, Zeit. tciss. Zool. xvii.

(1867) p. 341 ; Semper, Hoi. (1868) p. 47 ; Lampert, Seeicah. (1885)

p. 17; Theel, C'lucll. Pep. (1886) p. 99; Ludwi(j, Klass. u. Ordn.

(1891) p. 342.

Pedate Holothurians in which the tentacles are dendritic and
the pharynx is provided with special retractor muscles.

(rt) Decachirote Dendrochirotse.

Bell, P. Z. S. 1884, p. 254.

Dendrochirotse in which there are five pairs of tentacles.

Three genera : Cucumaria, TJiyone, Psoitis.

(h) Polychirote Dendrochirotae.

Bell, P. Z. S. 1884, p. 254.

Dendrochirotaj, in which there are more than five pairs of ten-

tacles.

One genus : Phyllophorus. - -

Family 2. ASPIDOCHIROTtE

Seeiualzen,(lS85) p. 16; Theel, Chall. Pep. Hoi. (1886) p. 188
Ludwifi, Klass. u. Ordn. (1891) p. 327.

Pedate Holothurians in which the tentacles are shield-shaped,

and no special retractors of the pharynx are developed.
One genus : Holotlmria.
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Branch B. CALICULATA.
Caliculata, Bell, Ann. ^- Ma(/. viii. (1891) p. 213.

Echinoderma in which part at least of the skeleton is formed by
a system of plates set alternately along and between the rays in the
aboral region, and round a single central plate ; it either forms a
complete functional calyx, or is more or less reduced.

Stage (3. Actinogonidiata.

Actinogonidiata, Bell, Ann. ^' Mag. viii. (1891) p. 213.

Caliculate Echinoderma in which the gonads are radial in posi-

tion or have undergone fusion and become interradial.

Subbranch I. STATOZOA.

Statozoa, id. t. c. p. 214.

Actinogonidiate caliculate Echinoderma in which the body, whose
oral surface looks upward, is temporarily or permanently fixed

;

the podia have a respiratory function only, and the anus opens

on the oral surface. They may or may not have or have had a

stalk ; the former are in the pelmatozoic, the latter in the apelma-
tozoic grade.

Class VIII. CRINOIDEA.

Crinoidea, Miller, Nat. Hist. Cri?t. (1821) p. 7 ; Grat/, Si/n. B. M.
42nd ed. (1840) p. G3 ; id. Brit. Bad. (1842) p. 27 : Norman, Ann. S,-

Mag. XV. (1865) p. 100 ; Carpenter, Chall. Rep. Crin. 1884, p. 187

;

Bell, Ann. S,- Mag. viii. (1891) p. 215.

Stilasteritse, Goldfiis,-^, Bet. Germ. i. (1829) p. 161.

Astereucrinea, de Bl. Diet. Sci. Nat. Ix. (1830) p. 228.

Asterencrinidea, id. Act. (1834) p. 247.

Crinoides (pars), Ar/. Mem. Soc. Neuchut. i. (1836) p. 193 ; id. Atm.
Sci. Nat. vii. (1837) p. 288; Dit/. ^- Hup. Ech. (1862) p. 35.

Crinoideie, Forbes, Mem. Wern. Sue. viii. (1839) p. 128 ; id. Brit. Starf.

(1840) p. xiv.

Pinuigrada, id. Brit. Starf. (1840) p. xiv.

Piniiastella Crinoidea, Austin, Ann. Sf Mag. x. (1842) p. 108.

Actinoidea, F. Ruemcr, Letli. Geog. (1852^) i. 2. p. 224.

('rinoidea brachiata, Burmeisfer, Zoonom. Brief, i. (1850) p. 243.

Jiiaeiiiata, Haeckel, Gen. Morph. (186()) p. Ixviii.

Euciinoidea, Zittel, Hdbuch. Pal. (1879) p. 325.

Caliculate, actinogonidial, statozoic Echinodermata, provided with
branching articulated arms. In a number of forms the stalked

condition is larval only or it is altogether lost : the power of loco-

motion is often re-acquired. A highly specialized aboral nervous
system. Gonads developed in the arms. Five or more water-pores
establish a communication between the ccclom and the exterior.

c
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Family ANTEDONIDtE.
Les Asterencriniens libres, de Bl. Diet. Sci. Nat. Ix. (1830) p. 229.

Pentacrinitidge, Gray, Stjnop. B. M. (1842) p. 119; id. Brit. Bad.

(1848) p. 28.

Comatulidse, d'Orbigny, Cows Mem. ii. (1852) p. 138 ; Bronn, Klass. u.

Ord?K ii. (1860) p. 233 ; Carpenter (sens, emend.), Chall. Bep. Comat.

(1888) p. 63.

Comatidieus, DnJ. ^- Huj). Echin. (1862) p. 191.

Antedonidae, Norman, Ann. 8f Mag. xv. (1865) p. 101.

Crinoids free when adult, with the top joint of the larval stem

persistent and cirriferous ; the basal jjlates of the calyx complete

and external or vestigial and internal. Eays five or ten, simple or

divided once or more. Mouth central, except in Actinometra.

One arenus : Antedon.

Subbranch II. ELEUTHEEOZOA.

Eleutherozoa, Bell, Ann. Sf May. viii. (1891) p. 214.

The Eleutherozoa are actinogouidiate caliculate Echinoderms in

which the oral surface of the body looks downwards, the power
of locomotion is retained, and the podia are often locomotor in

function ; the anus, if present, varies in position.

Division I. AZYGOPODA.
Azygopoda, id. t. c.

The Azygopoda are Eleutherozoa in which the podia are all or

nearly all on the oral surface of the body only, and are separated

by terminal plates from any contact with the calycinal area.

Class IX. ASTEROIDEA.

Asterias (pars), Linn. Syst. Nat. x. (1758) p. 661 ; id. op, cit. xii. p. 1098.

Asterias, LamJc. An. s. Vert. ii. (1816) p. 547.

Asteridea, de Bl. Diet. Sci. Nat. Ix. (1830) p. 216 ; Actinol. (1834)

p. 235.

Asteries, Agass. Mem. Soc. Neuch. (1836) p. 190 ; id. Ann. Sci. Nat. vii.

(1837) p. 284.

Astei'iiB, Forbes, Mem. Werti. Soc. viii. (1839) p. 118 ; Diib. Sf Kor. Vet.

Akud. Hdlg. 1844 (1846) p. 238.
Astenadffi, id. Brit. Star/. (1840) pp. xiv & 71.

Cirrliigrada, id. ibid.

Asteroida, Gray, Sy7i. Brit. Mus. 42nd ed. (1840) p. 61 ; id. Ann. Sf

May. vi. (184()) p. 178.

Asterida, M. Tr. Syst. Ast. (1842) p. 1.

Lobistella, Austin, Aym. 8)- Mag. x. (1842) p. 111.

AsteriadiB, Bronn, Klass. u. Ordn, ii. (1860) p. 286,
Asteridse, Sars, Norg. Ech. (1861) p. 25.
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Asteroidea (pars), Burmeider, Hdbh. Naturrf. (18-57) p. 4G7.

Asteroidea, Wriyht, Mon. Brit. Foss. Echin. Oolit. ii. (1863) p. 1 ; Noi-
ma/i, Ann. ^- Mmj. xv. (I860) p. Ho; Perr. Arch. Zool. e.vpcr. iv.

(I'^ro) p. -ISX ; Feivke.<, I'roc. Bost. Soc. N. H. xxiv. (188U) p. !»G;

Sladen, Chall. Rep. AM. (1889) p. xxvili ; Bell, Ann. *!)• Maff. viii.

(1W)1) 1). -lU ; hiun Zittel, in JIdhnch. Pal. (1879)].

Stellerid;e, Zitfel,^Hdbuch. Pal. (1879) p. 447.

Tocastia-|-Colastia-{-Brisiugastra, Haeckel, Gen. Morph. ii. (1866)

pp. Ixv iS: Ixvi.

On the movements of Asteroidea, see Preyer, MT. zool. Stat. Neap. vii.

(1886 & 87) pp. 33 & 77 ; on their anatomy see Cuenot, Arch. Zool. exper,
V. Suppl. art. 2 (1887-90).

The Asteroidea are caliculatc, actinogouidial, elcuthcrozoic, azy-

gopodous Echiuoderms, in which there is an open aml)ulacral groove.

The stellate form of the body is often well marked and the rays

prolonged into " arms,"' which vary in their proportional length to

the diameter of the disk ; the digestive system, which is rarely

aproctous, and the generative share in the stellate disposition of the

organism. Pentameric repetition is more often exceeded in this

than in any other class ; and asexnal reproduction from a part of

the body is by no means uncommon ; respiration diffuse.

Order 1. PHANEROZONIA.
Phanerozonia, Sladen, Chall. Rep. Ast. (1889) p. xxvili.

Asteroidea with well developed marginal plates in two distinct

rows ; the superior and inferior touch, and usually have their axes

in parallel planes. Papulae confined witliiu the area bounded at the

sides by the superomarginals. Ambulacra! plates not crowded
nor narrow. Adambulacral plates take a prominent share in the

formation of the oral plates. PediceUariae valvate, foraminate or

excavate.

Family 1. ARCHASTERID^E.
Archasteridse, Viguier, Arch. Zool. exp6r. vii. (1878) p. 235 ; sens, emend,

Sladen, Chall. Rep. Ast. (1889) p. xxviii.

Phanerozonia in which the calycinal plates are inconspicuous in

the adult, the abactinal plates spiniform or paxilliform, and the

integument spiny ; there is an anus, no superambulacrals, large

adambulacrals, and, usually, pedicellariaj.

Two subfamilies.

Subfamily 1. PARARCHASTERIX^.

Pararchasterina), Sladen, Chall. Rep. Ast. (1889) p. xxviii.

Archasteridac with papulae in a limited area only at the base of
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the ray. Marginal plates more or less alternate. Actinal inter-

mediate plates absent or scarce.

One genus : Pontaster.

Subfamily 2. PLUTONASTEEIN^.

Plutonasterinte, Sladen, Chall.Rep. Ast. (1889) p. xxviii.

Archasteridse with papulae distributed over the whole abactinal

area. Marginal plates opposite one another. Actinal intermediate

plates well developed.

One genus : Plutonaster.

Family 2. PORCELLANASTERID^.
Porcellanasteridfe, Sladeii, J. Linn. Soc. xvii. (1883) p. 214 ; id. (sens,

emend.) Chcdl. Rep. Ast. (1889) p. xxix.

Phanerozonia in which the calycinal plates are inconspicuous in

the adult, the abactinal plates spiniferous or paxilliform, and the

integument spiny ; the marginal plates are thin and lamelliform,

without spines.

One subfamily.

Subfamily CTENODISCIN^.

OtenodisciiicT, Sladen, Chall, Rep. Ast. (1889) p. xxx.

Porcellanasteridoe with a simplified cribriform organ on the

margins of each pair of marginal plates. Actinal interradial arese

traversed by fimbriated channels, continuous with those between

the marginal plates.

One eenus : Gtenodiscus.

Family 3. ASTROPECTINIDiE.
AstropectiuidaB, Girii/, Ann. Sr Mag. vi. (1840) p. 180; Norman, Ann.

<§• Mag. XV. (1865) p. 115 ; Viguier, Arch. Zool. vii. (1878) p. 225

;

Sladen (sens, emend.), Chall. Rep. Ast. 1889, p. xxx.
" Dritte Familie," M. Tr. Syst. Ast. (1842) p. 13 (pars).

" Troisieme Section," Duj. 'Sf Hup. Echin. (1862) p. 413 (pars),

Phanerozonia in which the calycinal plates are inconspicuous in

the adult, the abactinal plates paxilliform, and the integument

spiny ; there is no anus, there are superambulacrals, short, more or

less compressed adambulacrals, and rarely pedicellarioe.

Two subfamilies.

Subfamily 1. ASTROPECTININ^.

Astropectininee, Sladen, Chall. Rep. Ast. (1889) p. xxx.

Astropectinidse in which the adambulacral touch the inferomar-
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ginal plates along the ray : tho marginals and adambulacrals do not

correspond in number or length.

Four genera : Leptoptxjchaster, Astropecten, Psilaster, BaiJvj-

hiaster.

SubfamUy 2. LUIDIIN^.

Luidiinae, Sladen, Chall. Rep. Ast. (1889) p. xxxi.

Astropectinidai in which the inferomarginal are separated from

the adambulacral plates by a small intermediate plate throughout

the ray. Marginals and ambulacrals corresponding in number and

length.

One genus : Luidia.

Family 4. PENTAGONASTERID^.
Pentagonasteridfe, Perrier, Arch. Mns. vi. (1884) p. 231; Sladen,

audi. Rep. Ast. (1889) p. xxxi.

Phanerozonia in which the marginal plates are very large and the

diameter of the disk long in proportion to the arms. The skeletal,

as well as the marginal, plates may be naked or covered with

granules, are set close, and are rounded, polygonal, or stellate in

form.

Two subfamilies.

SubfamUy 1. PENTAGONASTEEINjE.
Pentagonasterinee, Sladen, Chall. Rep. Ast. (1889) p. xxxi.

Pentagonasteridae in which the abactinal area is covered with

rounded, polygonal, or paxilliform plates.

Two (or three) genera: Pcntacjonaster, Nijmphaster, 'i Uippas-

terias.

Subfamily 2. MIMASTERIN^.
Mimasterinse, Sladen, Chall. Rep. Ast. (1889) pp. xxxii & 264.

" Abactinal area with small stellate plates bearing true paxillae.

Actinal intermediate areas with imbricating plates in transverse

series, bearing paxilliform groups of spines." (Sladen.)

One genus : Mimaster.

Family 5. GYMNASTERIIDiE.
Gymnasteriadfe, Perrier, Nouv. Arch. Mtcs. vi. (1884) p. 229.

Gymnasteriida), Sladen, Chall. Rep. (1889) p. xxxiii.

Phanerozonia in which the marginal plates are not all equally
developed.

Four genera : Porania, Cheilaster, Bhegaster, and Lasiaster.
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Family 6. ASTERINID^E.

Asterinida;, Grmj, Syn. B. M. 42nd ed. (1840) p. 62 ; id. Ann. S,-Ma(i.

vi. (1840) p. 288 ; id. Brit. Bad. (1848) p. 21 ; Perrier (sens, emend.).

Arch. Zool. exper. iv. (1875) p. 301 ; Viyuier (sens, emend.), Arch.

Zool. expcr. vii. (1878) p. 205; Perrier, Notiv. Arch. vi. (1884)

p. 219 ; Sladen, Chall. Rep. Ast. (1889) p. xxxiii.

The Asterinidae are phanerozonate Asteroidea with small marginal

plates in which the ahactinal skeletal plates are imbricated and

carry spines ou their free edge, or are irregularly rounded and bear

tufts of spinelets.

Two genera : Asterina and Palmipes.

Order 2. CRYPTOZONIA.

Cryptozonia, Sladen, Chcdl, Rep. Ast. (1889) p. xxxiv.

Asteroidea with reduced or obsolete marginal plates ; when
present the upper and lower rows do not touch, and their axes are

not in parallel planes. Papulae not confined to the area bounded

by the superomarginals. Ambulacral plates more or less crowded

and narrow. Adambulacral plates may or may not take a pro-

minent share in the formation of the mouth-plates. Pedicellarise

foraminate in Linckiidte only.

Family 1. STICHASTERID^E.

Stichasteridse, Perr. Ann. Sci. Nat. xix. (1885) art. 8, p. 15.

Cryptozonate Asteroids with major or minor pedicellarise or both ;

ambulacral tubes quadriserial at base of arms at least ; skeleton of

arms well developed, the ossicles arranged in regular longitudinal

rows and imbricating.

Three genera : Stichaster, Neomorphaster, and Zoroaster.

Family 2. SOLASTERID.^.

Solasteridse, Perrier, Nouv. Arch. Mas. (2) vi. (1884) p. 210 ; Sladen,

Chall. Rep. Ast. (1889) p. xxxvi.

The marginal plates more or less obscured, the ahactinal skeleton

more or less loosely reticulate, with the spines on its plates arranged

in paxilliform groups.

One genus : Solastcr.
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Family 3. CORETHRASTERID^^.

Korethrasteiidae, Dan. ^- Kor. Norsk. Nordh. Exp., Aster. (1884)

p. 99.

Allied to the Asterinidae, but distinguished by the complete

absence of intorbrachial spaces, and by the possession of a con-

tinuous calcareous plating, and the formation of the paxillse.

One genus : Corethraster.

Family 4. PTERASTERID^E.
Pterasterida?, Perrier, Arch. Zool. iv. (187o) p. 30:2 ; Viguier, o/>. dt.

vii. (1878) p. -I-IA; Perrier, Nouv. Arch. Mns. vi. (1884) p. 216;
Sladen, Chall. Pep. Ast. (1889) p. xxxvii.

Velataj, Perrier, 3Iiss. C'cqy Horn, vi. (1891) p. k 72.

Cryptozonate Asteroidca in which the dorsal ossicles carry a spine

crowned by long diverging spines which support a more or less weU-
developed membrane ; this forms a marsupial recess for the young.
No actinal intermediate plates, intorbrachial septa, or pedicellaria).

Two genera : Pteraster and Hi/menaster.

Family 5. ECHINASTERID^.
Echinasteridae, Verrill (no diagnosis), Trans. Conn. Acad. i. (1867[71])

p. 343; Perrier, Arch. Zool. iv. (1875) p. 299; Viyuier, op. cit. \\\.

(1878) p. 121 ; Perrier, Nouv. Arch. Mus. vi. (1884) p. 206 ; Sladen,
Chall. Rep. Ast. (1889) pp. xxxviii & 535.

One subfamily.

SubfamUy ECHINASTERIN.E.

Echiuasterina;, Viguicr, Arch. Zool. e.vp6r. vii. (1878) p. 123 ; Sladen,
Chall. Rep. Ast. (1889) p. xxxviii.

Echinasteridaj with rather small disk and five or six rays ; spines

small, simple, solitary or grouped. No pedicellarise.

One genus : Henricia.

Family 6. ASTERIID^.

Asteriadse, Gray, Ann. Sf Mag. vi. (1840) p. 178; Norman, Ann.
^- Mag. XV. (1865) p. \26; Perrier. Arch. Zool. iv. (1875) p. 299;
Viguier (s. em.), op. cit. vii. (1878) p. 93; Perrier, Nouv. Arch.
Mus. vi. (1884) p. 199.

Urasterioe, Forbes, Brit. Star/. (1840) p. 77.

Erste Familie, M. Tr. Sgst. Ast. (1842) p. 11.

* The only specimen available to mo is the type of Wyville Thomson, which
has been investigated by Mr. Sladen.
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1" Tribii, Di(j. Sf Ilnp. Echin. (1862) p. 329.

Typical Startishes, Gray, Sijn. B. M. 42nd ed. (1840) p. 61.

Asteriidse (s. em.), Sladen, Chall. Re2). Ast. (1889) p. xxxix.

The AsteriidoQ are cryptozonate Asteroids, with the reticular

abactinal skeleton made up of small unequal plates carrying one or

more small spines. The podia appear to be arranged in four rows.

Major and minor pedicellarife, as a rule, both present.

One crenus : Asterias.

Family?. BRISINGIDtE.

Brisingidse, Sars, Remarkable Forms, ii. (1875) p. 101 ; Perrier, Nouv.
Arch. Mus. vi. (1884) p. 188 ; Sladen, Chall. Rep. Ast. (1889) p. xl.

Cryptozonate Euasteroidea, in which the reduction of the marginal

plates is altogether or almost complete ; and the dorsal skeletal plates,

if present, found only on the disk and the proximal portion of the

arms ; no intermediate ventral plates or any interbrachial septa.

Two genera : Brisinga and Oclinia.

Class X. OPHIUROIDEA.

Ophiura, Lamk. Syst. (1801) p. 350.

Asterophidea, de Bl. Diet. Set. Nat. Ix. (1830) p. 223: id. Actinol.

(1834) p. 242.

Ophiures, Agass. Mem. Soc. Neuch. i. (1836) p. 192 ; id. Ann. Sci.

Nat. Til. (1837) p. 287.

Ophiurida, Gray, Syn. B. M. 42nd ed. (1840) p. 63 ; id. Brit. Rad.
(1848) p. 23.

Ophiuridfe, Forbes, Brit. Starf. (1840) pp. xiv, 19; M. Tr. Syst. Ast.

(1842) pp. 79, 81 ; Bronn, Klass. u. Ordn. (1800) p. 283.

Opbiurae, Forbes, Mem. Wern. Soc. viii. (1839) p. 124 ; Diib. Sf Kor.
Vet. Akad. Hdlg. 1844 (1846) p. 233.

Ophiurides, Duj. | Hup. Ech. (1862) p. 219.

Ophiuroidea, Norman, Ann. Sf May. xv. (1806) p. 104 ; L^unyman,
GEfv. Vet. Akad. Forhly. 1866 (1867), p. 303 ; Cuenot, Arch. Zool.

exper. vi. (1888) p. 33; Bell, Ann. 8f Mag. viii. (1891) p. 215.

The Ophiuroidea are caliculatc, actinogonidial, eleutherozoic, liss-

actinic Echinoderms in which there is no distinct ambulacral groove.

The " arms " are sharply marked off from the disk, are very rarely

more than five in number, and are sometimes elaborately branched.
The digestive system, which is aproctous, and the generative are

confined to the area of the disk, as is also the specialized respiratory

apparatus which, typically, takes the form of deep clefts.
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Order 1. ZYGOPIIIVRyE.

Ophiui-iB (pars), Forbes, Brit. Star/. (1840) p. 21 ; M. Tr. Si/st. Ast.

(184L>)p. 83.

Opliiurinoe (pars), Bro)i)t, Khisx. u. Ordn. (1860) p. 284.

OphiuridtV-s (pars), Di(j. ^- Hup. Ech. (1802) p. 228.

Ophiuridne (pars), Z?/wrt?«, III. Cat. M. C. Z. (1865) p. 5 ; Norman,
Ann. S)- M(i(j. xv. (1805) p. 106.

Opliiastra (pars), Havchel, Gen. Morphol. ii. (1866) p. Ixvi.

Zygophiuvie, Bell, P. Z. 8. 1892, p. 180.

Ophiuroids with the faces of the arm-ossicles more or less dis-

tinctly provided with articulating knobs and pits, which prevent

the ossicles from being coiled, or rolled towards the mouth. In

nearly all the central ossicles arc surrounded by an upper or lower

and (wo lateral plates ; the last bear few or several spines of vary-

ing length and strength. The arms are never branched. Thq clefts

at the base of the arms always open into bursa). Mouth, tooth-

papillie, and true teeth may all bo found, and are never all wanting.

Mouth-shields and side mouth-shields present. A single madre-
porite. No pedicellarise. The tentacular pores very often covered

by one or two scales.

I. Without tooth-papillsc.

A. Arm-incisions on the disk.

Family 1. OPHIOLEPIDIDyE.

Ophiolt'pididm, Ljumjman, (Kfc. Vet. Akad. Forhhj. 18G6 (1867),
no. 9, p. 300.

Oral papilla) three to six ; radial shields naked ; spines smooth
;

mouth-shields moderate or large, often produced into the inter-

brachial spaces.

Two genera : Ophiura and Ophiocten.

Incertic sedis : OphiocMton.

B. Arms inserted on ventral surface of disk.

Family 2. AMPHlUllID^.
Amphiurida^, id. t. c. p. 309,

Oral papillje one to five ; radial shields naked : spines smooth, or
more or less rough ; mouth-shields small, not produced into inter-
brachial spaces.

Seven genera: OpJiiomusium, OpMocnida, Amphivra, Ophiactis,
OpMopus, Ophiopholis, and OphiacantJia.
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II. With dental papillae.

A. "With oral papillae.

Family 3. OPHIOCOMIDtE.

Ophiocomidse, id. t. c. p. 328.

Spines smooth or covered with skin, disk granulated.

Two genera: Opiiiocoma and OphiopsUa.

B. Without oral papillae.

Family 4. OPHIOTHRICID^.

Ophiothricidae, id. t. c. p. 330.

Spines roughened or serrated, disk generally with spines or

spiniform rods.

One genus : Ophiothrix,

Order 2. STREPTOPHIUR^.

StreptophiurJB, Bell, P. Z. S. 1892, p. 179.

Ophiurae (auct.), pars.

Ophiuroids in which the faces of the arm -ossicles have no pits or

processes sufficient to prevent the ossicles being so twisted on their

neighbours that the arms may be coiled or rolled towards the mouth.

Of the covering-plates, tentacle-scales, teeth, teeth-papiUas, mouth-

papillse, several may be absent. A single madreporite. No pedicel-

lariae. Arms never branch.

Three genera : OpMoscoleA\ Ophiohyrsa., and OpMomyxa.

Orders. CLABOPHIURM
Euryalidfe, Gmij, Syn. B. M. 42nd ed. (1840) p. 63.

Euryalfe, M. Tr. Syst. Ast. (1842) p. 85.

Asterophydees, Dnj. 8,- Hup. Echin. (1862) p. 295.

Astrophytonidae, Norman, Ann. Sj- Mag. xv. (1865) p. 104.

Asterophydiae, Wriyht, Brit. Foss. Echin. Oolit. ii. (1866) p. 138.

Phytastra, Ilaeckcl, Gen. Morph. ii. (1866) p. Ixvii.

Astropbytidae, Lyman*, Chall. Rep. (1882) p. 250.

Cladophiurse, Bell, P. Z. S. 1892, p. 180.

Ophiuroidea with more or less saddle-shaped faces to the arm-

* Astrophytida? is to be found i^assi'n in the works of Mr. Lyman, but does

not seem to have been defined by him till 1882.
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ossicles, so that the arras can be twisted round foreign objects or

rolled towards the mouth ; the ossicles not invested by definite

plates, but the covering-skin more or less granular. Arms simple

or branched, arm-spines represented by papillae. Bursal clefts may
open directly into coelom, when true bursa) are wanting. No true

teeth ; mouth-shields and oral spines present or absent. Madre-
porite present or absent, and when present as many as five may be

found. Pedicellaria-like processes sometimes present. Some at

least can swim.

Two subfamilies.

Subfamily 1. ASTRONYCINtE.

Astronycinse, Ljutiffman, (Efv. Vet.-Ak. ForhUj. 1866 (1867) p. 334.

The clefts at the sides of the arms open into bursjc. The arms
undivided. Oral spines or papillae present, but no oral shields.

Madreporite single.

One genus : Astronyx.

Subfamily 2. GORGONOCEPHALIN^.
Gorgonocephalinfo, Ljungman, (Efv. Vet.-Ak. Forhhj. 18GG (18G7)

p. 335.

The clefts at the sides of the arms open directly into the coelom.

The arms branch, often very considerably. Oral spines or papillae

present, but no oral shields. Madreporite single or multiple.

One genus : Gorgonocephalus.

Division II. ZYGOPODA,
Zygopoda, Bell, Ann. >!>• Mag. viii. (1891) p. 214.

The Zygopoda are Eleutherozoa in which the podia extend more
or less uninterruptedly from the calycinal to the oral region.

Class XI. ECHINOIDEA.
Echinus, Linn. Si/st. Not. x. (17o8) p. 6()3.

Ik-hinides, Lamk. >Si/sf. (1801) p. 34.") ; f/e Jil. Diet. Sci. Nat. Ix. (1830)

p. 178; id. Actinol. (1834) p. 1*J7 ; Dcamoulins, Act. Soc. Linn. Bor-
deau.v, vii. (1835) p. 167.

Om-sins, Cuvier, Tab. Elein. (1798) p. 647.

J']chiuoides (Echinoida), Latreillc, Fam. Nat. (1825) p. 532.

Echinida, Macleay, Ilor. Entomol. 1819, p. 316 ; Gray, Ann. Phil. x.

(1825) p. 423 : id. Brit. Bad. (1848) p. 2.

Echiiiidce, Flem. Brit. An. (1828) pp. 473, 474.
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Echini, EicMoald, Zool. Spec. (1829) i. p. 228.

Cirri-Spinigrada, Forbes, Brit. Starf. (1841) p. xv.

Adelostella (pars), Austin, Ann. ^ Mag. x. (1842) p. 111.

Echinodea, Dilb. ^ Kor. Vet. Ah. HdUj. 1844 (1846) p. 255.

Ecliinoidea, Bronn, Klass. u. Ordn. ii. (1860) p. 295; Duncan, J.

Linn. Soe. xxiii. (1889) p. 4.

The Echinoidea are caliculate, actinogonidial, eleutherozoic, desm-
actinic Echiuodcrms in which the calycinal area may be very

extensively reduced or greatly metamorphosed ; the gonads are

unpaired and interradial ; the body is perfectly rounded, more or

less flattened or bilaterally symmetrical, and is more or less covered

by spines which may be long, stout, and strong, or present every stage

of reduction to such as are fine and silky. The calcareous deposit in

the peristome takes the form of polygonal plates which are arranged

in regiilar rows and perforated in the radial area for the passage of

the podia. They are all proctuchous, but the anus is not always
opposite the moutli. Eespiration partl)^ by gills and partly by
podia, which may be specially modified.

Order 1. EUECHINOIBEA.
Euechinoidea, Bronn, Klass. u. Ordn. ii. Actinozoa (1861), p. 350

;

Zittel, Hdbuch. Paldont. (1879) p. 487 ; Duncan, J. Litm, Soc,

xxiii. (1889) p. 4.

Autechinida, Haeckel, Gen. Morph. (1866) p. Ixxii.

The Euechinoidea are Echinoidea in which the number of rows of

coronal plates is always twenty, or, in other words, in which there

are always five pairs of ambulacral (radial) and five of interambu-
lacral plates.

Suborder 1. HEGULARIA.
Eegularia, Latreille, Fam. Nat. (1825) p. 532.
Les pidarites, Ag. Mem. Soc. Neuch. i. (1836) p. 188.
Echinides normaux ou reguliers, Gras, Ours. foss. de VIsere, (1848)

Cidarides, Desor, Syn. Ech.foss. (1858) p. 5.

Endocyclica, Wright, Brit. Foss. Eehin. Oolit. i. (1857) p. 17.

Desmosticha, Haeckel, Gen. Morph. (1866) p. Ixxii.

Regulares, Zittel, Hdbuch. Paldont. (1879) p. 487.

Euechinoidea in which the anus is at the opposite pole of the
more or less globular body to the mouth, and is surrounded by a
regular series of five radial and five interradial plates. Lantern of

Aristotle well developed.
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A. ENBOBRANCHIATA.

Entobranchiata, Bell, P. Z. S. 1881, p. 417.

A.brancliiata, Ludwiy, Zeiischr.f. toiss. Zool. xxxiv. (1880) p. 82.

The Endobranchiata are regular Euechinoidea in which there are

no external gills or peristomial slits ; the oral membrane is covered

with several sets of both radial and interradial plates ; the peri-

gnathic arches are interradial and incomplete.

Family 1. CIDARID^.

Cidaridc-e, Grmj, Ann. Phil. xx\i. (1825) p. 426; Wyv. Thorns. Phil.

Tr. vol. 1G4 (1874) p. 721 ; Zittel, Hdb. Paldont. i. (1879) p. 493

;

Duncan, J. Linn. Soe. xxiii. (1889) p. 26 ; Doderhin, Japan. Seeigel.

(1887) p. 3.

Cidarid^es au[n]gustistell^es, Gras, Ours. foss. de VIsere, (1848) p. 20.

Angustistell^es, Desor,Syn. Ech.foss. (1858) p. 2 [2 bis].

Goniocidarida, Haeckel, Gen. Morph. (1866) p. Ixxiii.

The Cidaridse are endobranchiate Euechinoidea in which there

are no sphcridia ; the calycinal area is extensive ; organs of Stewart

appear to be always developed ; the plates of the ambulacral area

remain separate from one another and are all primary. The spines

are strong and often long, and are frequently of bizarre shapes ; in

structure they are acanthodictyote and acanthostracous throughout

their whole extent from the ring upwards ; the central axial portion

exhibits a simple fenestrated structure ; the spicules in the walls of

the ovary are triangular or triradiate in form.

One genus : Gidaris.

E. ECTOBRANCHIATA.

Ectobranchiata, Bell, P. Z. S. 1881, p. 417.

Branchiata, Ludwig, Zeitschr.f. wiss. Zool. xxxiv. (1880) p. 82.

The Ectobranchiata are regular Euechinoidea in which external

gills arc always developed and the edges of the peristome indented

by five pairs of notches ; the oral membrane is covered with radial

plates only, aud these may be numerous or reduced to five pairs

;

the perignathic arches are radial and complete.

Family 2. ECHINOTHURIIDiE.

Echinothuridae, Wyv. Thorns. Depths of the Sea (1873) p. 164; id.

Phil. Trans. 164. (1874) p. 730; A. Ag. Chall. Hep. (1881) p. 71
;

Ludxoiq, Zeitschr.f. iv. Zool. xxxiv. (1880) p. 82; Sarasin, Eryebn.
Ceylon, i. 3 (1888) p. 129.

Diadematoida Streptosomata, Du7ican, J. Linn. Soc. xxiii. (1889)

p. 40.

The Echinothuriidao are regular ectobranchiate Euechinoidea, in

which the organs of Stewart are more or less retained ; they may
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or may not have spheridia. The calycinal area is extensive,

but its constituents are much reduced in size ; the ambulacral

plates consist of a primary plate only, or have half-plates united

with them, or of isolated half-plates, and they imbricate and are

continued on in several rows on to the peristomial membrane ; the

interambulaeral plates also imbricate. Perignathic arches radial

and complete.

Two genera : Astlienosoma and Phormosoma.

Family 3. ECHINID.E.

EchinidEe, Bell, P. Z. S. 1881, p. 417.

The Echinidse are regular ectobranchiate Euechinoidea, in which
the organs of Stewart are vestigial : they are provided with spheridia.

The calycinal area is never verj^ extensive, and is often much con-

centrated ; the ambulacral plates always formed of at least three

plates, so that there are three pairs of pores at least in each, and
only one pair from each radius is found on the peristomial mem-
brane. Perignathic arches radial and complete. Podia homoio-

podous. Spines acanthodictyote, acanthosphenote, polycyclic ; C-
shaped spicules always among the calcareous deposits.

Subfamily ECHININ^.

Echininfe, Pell, P. Z. S. 1881, p. 418.

Echinidse with circular body.

Three genera : Echinus, Strongylocentrotus, and SjihcerecJiiniis.

Suborder 2. IRREGULARIA.
Irregularia, Latreille, Fam. Nat. (1825) p. 633 ; Gray, Cat. Echin. B.
M. i. (1855) p. 1.

Echinides paranormaux ou irreguliers, Gras, Ours. foss. de VIsere,

(1848) p. 39; Besor, Ech.foss. (1858) p. xxv.
Irregulares, Zittel, Hdbucli. cl. PaUiont. (1879) p. 510.

Exocyclica, Wright, Brit. loss. Echin. Oolitic, i. (1857) p. 17.

Euechinoidea in which the anus is in the posterior interradium

beyond the calycinal ai'eas. Lantern of Aristotle and auricles

reduced or lost.

Grade A. GNATHOSTOMATA.
Les Clyp^astres, Ag. Mem. Soc. Neuchdtel, i. (1836) p. 185.

Clypeastrides, Loven, K. Svenska Vet.-Ak. Hdlg. xi. no. 7. (1874) p. 32.

Cl_Ti)eastroida, Duncan, J. Linn. Soc. xxiii. (1889) p. 142.

Echinodermes exocycliques gnathostomes, de Loriol, Echinol. helvet. in

Pal. Suisse (Pictet), 1873, p. 172.

Irregular Euechinoidea in which the central mouth is provided

with teeth and jaws. Ambulacra simple or petaloid, all similar.
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Family 1. CLYPEASTRIDiE.

Clypeastrida, Haeckel, Gen. Morph. ii. (186G) p. Ixxxv.

Irregular gnatliostomatous Euechinoidea with a depressed and
more or less oval test. The ambulacra petaloid or subpetaloid.

Apical area almost entirely occupied by the madreporite, and the

genital pores sometimes external to it. Anus ordinarily marginal
or inframargiual.

One genus : Echinocyamus.

Grade B. NODOSTOMATA.

Spatangidae, Gray, Ann. Phil. x. (1825) p. 430; id. Cat. Ech. B. M.
^
(185o) p. 38.

Echinides exocycliques att^lostomes, de Loviol, Eehinol. helvet. 2" partie,

in Pal. Suisse (Picfet), 1873, p. 198.

Att'lostomata, Ziltel, Hdhuch. Pal. i. (1879) p. 523.

Spatangoida, Duncan, J. Linn. Soc. xxiii. (1889) p. 25.

Irregular Euechinoidea in which the mouth is central, and more
often pushed forwards, and is devoid of teeth and auricles. The
anterior odd ambulacrum often divides the test into two well-marked
bilaterally symmetrical halves.

Only one family.

Family 2. SPATANGIDtE.

Subfamily 1. CASSIDULINA.

Peristome nearly central.

One genus : Neolampas

.

Subfamily 2. SPATANGINA.

Peristome excentric, with a hinder lip (labium).

Group i. PRYMNADETES.

Prymnadetes, Lovhi, K. Svenska Vet.-Akad. Hdlg. xi. 7. (1874) p. 16.

Spatangina without a subanal fasciole.

One genus : Schizaster.

Group ii. PRYMNODESMIA.

Prymnodesmia, Lovin, K. Svenska Vet.-Akad. Hdlg. xi. 7. (1874) p. 15.

Prymnodesmia, Duncan, J. Linn. Soc. xxiii. (1889) p. 239.

Spatangina with a subaual fasciole.

Three genera : Spatangus, EcJiinocardium, Brisso2isis.
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IL SPECIAL PAET.

Descriptions of the Genera and Species of British Echino-

derma, with an account of their synonymy and geo-

graphical distribution, together with some notes on their

habits.

HOLOTHURIOIDEA (see p. 14).

Key to the Genera of Holothurioidea.

A. Without podia 1. Synapta, p. 32,

B. With podia.

I. Tentacles arborescent.

A. Tentacles ten.

1. The podia in rows along the ambu-
lacra, even if scattered on the inter-

ambulacra also 2. CucuiMAiiiA, p. 35.

2. The podia scattered 3. Thyone, p. 41.

3. The podia confined to the trivium,

which forms a flat sole 4. PsoLUS, p. 44.

B. Tentacles more than ten. [p. 46.

Tentacles fifteen 5. Phyllophorus,
II. Tentacles shield-shaped.

1. No C-shaped spicules 6. Holothuria, p. 48.

2. With C-sliaped spicules 7. Stichopus, p. 51.

1. SYNAPTA.

Synapta, Eschscholtz, Zool Atlas, (1829) ii. p. 12 ; Dilb. 8f Kor. Vet.

Akad. Hdly. 1844 (1846) p. 322 ; Dvj. ^ Hup. Ech. (1802) p. 614

;

Selenha, Zeit. f. wiss. Zool. xvii. (1807) p. 360 ; Semper, Phil. Hoi,

(1868) p. 9; Lampert, Seeicalzen, (1885) p. 22; Theel, Chall. Rep.

Hoi. (1886) p. 18; Ludwig,Klass. u. Ordn. (1891) p. 357.

Fistularia, Forskid, iJescr. Anim. Q775) p. 121 (pars).

Mulleria, Flemimj, Brit. An. (1828) p. 484.

Tiedemannia, Leuckart, Isis, xxiii. (1830) col. 685 f.n.

Oncinolabes, Brandt, Prodr. descr. (1835) p. 48; Ludivi<j,Zeits.f. wiss.

Zool. XXXV. (1881) p. 576.

Dactylota, Brandt, op. cit. p. 45.

Chirodota, Forbes, Brit. Star/. (1841) p. 239.

Leptosynapta, Verrill, Trans. Connect. Acad. i. (1867[71]) p. 325 f.n.

Heterosynapta, id. op. cit. p. 346 f.n.

Tentacles ten to twenty-five ; deposits anchors, anchor-plates, and

line granules ; hermaphrodite.
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Key to the Species*.

Tentacles with more than five clij^its \. S. inhmrens.

Tentacles with five digits or less.

Tentacles eleven . 2. S. busJci.

Tentacles twelve 3. <S'. diuUata.

1. Synapta inhaerens. (Plate I. fig. 1.)

Ilolothuria inluerens, O. F. Milll. Prod. Zool. Dan. (177G) p. 232;

id. Zool. Dan. i. ( 1770) p. .'Jo, pi. xxxi. figs. 1-7 ; de Bl. Diet. Sci.

Nat. xx\. (1821) p. 319.

Pentacta iuhrerens, J(i(/i'i; De Hoi. (1833) p. 13.

Cacuiuaria iuhajrens, de Bl. Actin. (1834) p. 19o
;
Kinahan, Nat.

I£it<t. Rev. vi. (1859) p. 3(i9.

Dactylota inhajrens, Brandt, Prodr. Descr. Ani)n. (1835) p. 45.

Chirodota piunata, Grn/>e, Actin. etc. Mittelm. (1840) p. 41.

Synapta duverna?a, Quatrcfagea, Ann. Sci. Nat. xvii. (1842) p. 19,

pis. 2-5 [anatomy] ; Held, Vierteljahrschr. natiirf. Ges. in Ziirich,

ii. (1857) p. 250, pi. ii. fig. 1 ; Fredol \_3Ioquin-Tandon\ Monde de

la Mer, (1866) p. 238, pi. xiv.

Holothuria (Synapta) inhiereus, Rathke, Nov. Act. Leop. xx. (1843)

p. 136.

Svnapta inhaerens, Diiben ^- Koren, Vet.-Ak. Handlg. 1844 (1840),
'

p. 322, pi. V. figs. 56-62 ; J. Miiller, Arch. f. Anat. u. Physiol.

1850, p. 136 ; Woodward S,- Barrett, P. Z. S. 1858, p. 363, pi. xiv.

figs. 18-22; Sars,Nory. J?cy^. (1861) p. 124; Selenka, Z. f. wiss.

Zool. xvii. (1867) p. 364 ; Lankester, Q. J. Micr. Sci. viii. (1868)

p. 53 ; Semper, Hoi. Phil. (1868) : Norman, Rep. Brit. Assoc.

1868 (1869), p. 318 ; Jarzipisky,
'

Trans. Petersb. Soc. Nat. i.

(1870) p. 319; Leslie ^ Hcrdman, Proc. R. Phys. Soc. vi. (1881)

p. 95; Graefe, Arb. Inst. Wien, iii. (1881) p. 342; Dan. ^- Kor.
Norske Nordhavs Holoth. 1882, p. 80; Barrois, Cat. Crust. (1882)

p. 55 ; Cams, Prod. Faun. Med. (1884) p. Ill ; Lampert, Seewalzen,

(1885) p. 217 ; Thee.l, Chall. Rep. Hoi. (1886) p. 24 ; Bell, B-oc.

R. Irish Ac. iv. (1886) p. 621.

Synapta inherens, Gray, Jirit. Rad. (1848) p. 12.

Synapta henslowana, id. ibid.

Synapta girardii, Povrt. I'roc. Amer. Assoc. 1851, p, 14.

Synapta pellucida, Stimpson i^- Kiirtz, apud Ayres, Proc. Bost. Soc.

N. H. iv. (1852) p. 214.

Synapta tenuis (not Quoy Sf Gaimard), Ayres, Proc. Bost. Soc. N.
H. iv. (1854) pp. 11, 67, 148 ; Ayas. Sea-side Studies, (1865) p. 95,
fig. 124; Verr. Proc. Bost. Soc. N. H. x. (1864) pp. 342, 354.

Cucuuiaria inluerens, Thompson, Nat. Hist. Irel. iv. (1856) p. 443.

Synapta gallieunii vel saruieusis, Herupath, Q. J. M. S. v, (1865)
p. 5, pi. i. tigs. 4-7.

Synapta ayresii, Selenka, Z.f. wiss. Zool. xvii. (1867) p. 362.

Synapta sarniousis, Lankester, Q. J. M. S. viii. (1868) p. 53.

Leptosvnapta inhaerens, Verr. Trans. Connect. Acad. i. " 1867

"

(1871), p. 325.

Leptosyuapta tenuis, id. ibul.

* This and the following keys refer to British species only, and are there-

fore generally bused on characters arbitrarily selected.

D
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Leptosynapta ^irardii, J\'n: Hep. Comm. Fis?i. U. S. 1871 & 1872

(1873), part i. p. 71(3.

Leptosynapta roseola, id. ibid. ; Theel, Chall. Rep. Hoi. (1886)

p. 25.

Twelve tentacles, each with six or seven digitate processes on

either side ; a single iiiadreporic canal ; one to three Polian vesicles
;

edge of fluke of anchor serrated ; several of the anchor-piatos Avith

serrated holes ; miliary granules not largely developed.

From 40 to 50 mm. long in spirit, but always greatly disfigured

by preservation in alcohol.

Distribution. Both sides of North Atlantic ; White Sea and Medi-

terranean, 0-96 fms.

a-c. 49° 7' N., 10° 57' W., 96 fms. ' Porcupine ' Exp. 1869 (St. 35).

d. Cumbrae, 25 fms. J. Murray, Esq.

e. West coast of Scotland. J. Murray, Esq.

/. Aberystwyth. Mus. Leach,

g-h. Polperro, " gravel bottom."
i. S. Devon. Mus. Leach.

2, Synapta buski, (Plate T, fig, 2.)

Synapta buskii, Mchitosh, Proc. Roy, Soc. Ed. v. (1860) p. Oil,

fig. 6.

Synapta tenera, Normcm [n. n.]. Rep. Brit. Assoc. 1863 (1864),

p. 106; Brady 8, Robertson, P. '/.. S. 1871, p. 690, pi. Ixxi. figs!

1-3; Ban. 4 Kor. Norske Nordhavs Hoi. (1882) p. 80; Lampcrt,
Seewalzen, (1885) p. 216; Theel, Chall. Rep. Hoi. (1886) p. 30.

Eleven tentacles, with three true digits and two or three trans-

verse ridges which look like digits ; a single madreporic canal ; one

Polian vesicle. Anchor-])! ates (see PI. I. fig. 2) with seven dentate

holes and long narrow handle,

25 to 35 mm. long ; body transparent and faintly rosy when
fresh,

Dtstrilmtion. Apparently rare in British seas, but very common
on west coast of Sweden. 15-30 fms,

a-d. Sound of Plarris. Prof. Mcintosh,

3. Synapta digitata. (Plate I, fig. 3 & Plate VII. figs, 1 & 2.)

Ilolothuria digitata, Montagu, Travis. Linn. Soc. xi. (1815) p. 22,

pi. iv.fig. 6; Grube, Arch. f. Artat. 1850, p. 115.

Fistularia digitata, Lamk. An. s. Vert. iii. (1816) p. 76.

Holothuria iuhserens, Belle Chiaje, Mem. An. s. Vert. iii. (1828)

p. 69.

Miilleria digitata, Fleming, Hist. Brit. An. (1828) p. 484.

Thyone digitata, de Bl. Actinol. (1834) p. 194.

Chirodota chiajii, Gnd)e, Actin. etc. Mittelm. (1810) p. 41; Belle

Chiaje, Invert. Sic. Cit. iv. (1811) p. 4.

Chirodota digitata, i^orJes, Brit. Starf, (1841) p. 239; Thompson,
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Nat. Hist. Irvl. iv. (18-j()) p. 443; Kinnhan, Nat. Hist. Rev. vi.

(18o9) p. 309.

Synapta digitata, J. Miiller, Arch. f. Anat. 1850, p. 136; id. Ueber
Synapta dii^'itata, ^-c. 18-"32

; id. Arch. f. Anat. 1852, p. 1 ; Lei/dirj,

t.\'. p. 507, ])1. xiii. figs. 4^11
; W. Berlin, op. cit. 1853, p. 442

;

Held, Vicrtdjdhriirhr. nnfurf. Ges. in Ziirich, ii. (1857) p. 258,
pi. ii. fijr. 2 ; Woodward Sf h'arrctf, P. Z. S. 1858, p. 361, pi. xiv.

;

Sars, Midd. Litt. Fauna, 1857, p. 88; Baur, Nov. Act. A. C. L.
xxxi. (1864) i. & ii. pis. i.-v. ; Srlenlat, Zeitschr. f. iviss. Zool. xvii.

(18()7) p. 3(J4; Semper. Hoi. Phil. (1868) p. 204 ; Nurinan, Pep.
Brit. Assoc. 1808 (1809), p. 318 ; Fischer, Act. Soc. Linn. Bor-
deaux, xxvii. (1869) p. 374 ; Graeffe, Art). Inst. Wien, iii. (1S81)

p. 342; Varus, Prod. Faun. Med. (1884) p. Ill; Lanipert, See-
vahen, (1885) p. 224 ; Tlirel, ('hall. Pep. Hoi. (1880) p. 29; Semoti,

Jen. Zeitschr. xxii. (1888) p. 175 (development).

Twelve tentacles, each with four or five digitate processes on either

side ; a single madreporic canal and Polian vesicle. Fluke of anchor
smooth or slightly serrated ; the holes of the anchor-plates smootli

or with fainter serrations than in S. inhcerens ; miliary granules

numerous and in places crowded.

From 30 to 40 mm. in spirit, which always injures those animals.

Distribution. British, French, Spanish coasts and Mediterranean
;

east coast of North America. 10-20 fms.

a-e. Polperro.

/,(). South Devon and Coruwiill. Mas. Leach.

2. CUCUMARIA.

Cucumaria, de Bl. Diet. Sci. Nat. Ix. (1830) p. 173; id. Actin. (1834)
pp. 191 & 195 (pars) ; ForJjes, Brit. Star/. (1841) p. 209; JJiib. ^
Kor. Vet.-Akad. Hdlcj. 1844 (1840), p. 293; Duj. Sf Hup. Fk-hin.

(1>'()2) p. 021; Selenka, Zeitschr. wiss. Zool. xvii. (1807) p. 34t>;
Semper, Hoi. Phil. (1807) ]). 47; VerriU, Trans. Conn. Acad. i.

(18(i7[71]) p. 321 ; Cams, Prodr. Faun. Med. (1884) p. 107 ; Lampert,
Seewalzen, (1885) p. 17 ; Theel, ('hall. Pep. Hoi. (188(5) p. 99; Be/l,

Ann. Si- Mag. viii. (1891) p. 400; Ludwi(j, Klass. u. Ordn. (1891)
p. 344.

WniAcia, Jii<jer, De Hoi. (1833) p. 11 (non Goldfuss) (pars); VerriU,
Trans. Connect. Acad. i. (18(;7[71]) p. 321.

Cladodactvla, Brandt, Prodr. descr. (1835) p. 43.

? Psoliniis^ Forbes, Brit. Star/. (1841) p. 207.

Ocims, Forbes l^- Goodsir, op. cit. p. 229; Semper, Hoi. {\S\'u) p. 54;
Cams, Prodr. Faun. Med. (1884) p. 109; Lampert, Seeivalz. (1885)
p. 17 ; Theel, Chall. Pep. Hoi. (1886) p. 117.

- -Botryodactyla, Ai/res, Proc. Post. Soc. Nat. Hist. iv. (1854) p. 52.
Echinociicumis, Sars, Forh. J'id. Selsk. Christiania, 1858 (1859), p. 170 ;

id. Non/. Fvh. (1801) p. 102.

Peutaotelia, VerriU, Bull. U.S. Nat. Mus. no. 3 (1870), p. 68.
Semperia, Lampert, Seewalz. (1885) p. 150.

A dendrochirotous form witli ten tentacles, of which two are
ordinarily .smaller than the rest, in which the podia are set in rows

d2
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along the ambulacra, and may also be found sporadically on the

interambulacra.

Key to the Species.

A. Podia confined to ambulacra (stichopod)

.

I. Pudia non-retractile.

Skin smootb 1. C. hyndmani.

Sldn very stiff 4. C. lactea.

II. Podia retractile.

a. Skin smooth.
Attenuated at either end 3. C pentactes.

Body sac-like or elongated 2. C. planci.

/3. Skin rough 5. C. hispida.

B. Podia scattered (sporadipod) 6. C.frondosa.

1. Cucumaria hyndmani. (Plate II. fig. 1.)

Holothuria hyndmani, TJwmpson, Anyi. 8f Mcif/. v. (1840) p. 100.

Cucumaria hvndmanui, Forbes, Brit. Starf. (1841) p. 225 ; Dub. 8)

Kor. Vet.-Akad. Hdlq. 1844 (1846), p. 299, pi. xi. fig. 56, pi. iv,

fiffs. 8-14; Sars, Norq. Ech. (1861) p. 101 ; Norman, Hep. Brit

Assoc. 1868 (1869), p. 317; Lampert, Seeivalzen, (1885) p. 147:

Theel, Chall. Rep. Rol. (1886) p. 108 ;
ChadwicJc, Hep. Liverpool

Biol. Soc. iii. (1889) p. 180 ; Hoi/le, J. Linn. Soc. xx. (1890) p. 458

Sladen, Proc. B. Irish Ac. i. (1891) p. 702.

Cucumaria hyndmani, Thompson, Nat. Hist. Irel. iv. (1856) p. 443

llarenzeller, Verh. zool.-bot. Ges. Wien, xxiv. (1874) p. 309.

Cucumaria pentactes, Brady Sf Robertson, P. Z. S. 1871, p. 690.

Body tapering a little or hardly at all posteriorly ; skin whitened

and rough, with large stout scales of considerable thickness
;
podia

only slightly retractile, pretty regularly set in two close rows along

each ambulacrum.

Deposits as shown in PL II. fig. 1 ; only scales and rods present.

Not more than four inches long, often less.

The podia are of a dark colour, and the tentacles are pale.

Distribution. British and Norwegian coasts ; Mediterranean. To

420 fms.

a-c. 56° 13' N., 14° 18' W., 420 fms. ' Porcupine ' Exp.

d-f. 56° 7' W._, 14° 19' W., 630 fms. ' Porcupine ' Exp.

g. Loch Craignish. Hon. A. E. Gathorne Hardy.

h. West coast of Scotland. John Murray, Esq.

i-k. 51° 57' N., 13° 39' W., 251 fms. ' Porcupine ''Exp.

I, m. Firth of Lorn, 70-80 fms. John Murray, Esq.

n. Firth of Lorn, 20 fms. John Murray, Esq.

0-?/. Firth of Lorn, 50-70 fms. John Murray, Esq.

z. Cornwall.

a', b' . Ofi" Liverpool.
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2. Cucumaria planci. (Plate II. fig. 2 & Plate VIII. fig. 1.)

Holothuria pentacta, Z., Gmelin, Sijst. Nat. xiii. (1788) p. 3139
(partim).

Holothuria doliolum, Lamh. An. s. Vert. Hi. (1816) p. 74 (partim)
;

de BL Did. Sci. Nat. xxi. (1821) p. 317 (partim).

Cucumaria planci, Maroizcl/er, Verh. zool.-hot. Ges. JVien, xxiv.

(1874) p. 300; Ludicif/, Mitth. znol. Stat. Neap. i. (1879) p. oGo
;

CaniK, Favn. Medit. (1885) p. 107; Lamjiert, Seewalzm, (1885)

p. 140; T/ieel, Chall. Hep. Jlol. (1886) p. 101; Chadwiek, Pmc.
Liverpool Biol. Soc. iii. (1889) p. 180; id. op. cit. v. (1891) p. 81

(spontaneous fission).

Body more or less cylindrical ; skin slightly wrinkled, not very

rough with very numerous, rather small scales
;

podia retractile,

and sometimes ajjpearing as mere knobs, arranged in two not very

regular rows in each ambulacrum.
Deposits in the form of spherical scales, with few perforations and

many knobs and delicate hemispherical framework (PI. II. fig. 2).

One to four inches long.

Skin brownish or with brown patches, podia of a much lighter

colour.

Dlstrlhution. Eastern side of North Atlantic, from Portuguese

to British coasts; Mediterranean ; Mauritius (?). 9-30 fms.

a-b. Off Kerrera. J. Murray, Esq.

c-e. Oil" Liverpool,

f-k. Coast of Cornwall.

/. Coast of Cornwall.
m. Falmouth. W. P. Cocks, Esq.

n-q. S. Devon. Mus. Leach.
(" Holothuria communis.'''')

3. Ciicumaria pentactes. (Plate III. fig. 1 & Plate YIII. fig. 2.)

? Ilvdra corolliflora, Gaertner, Phil. Trans. Hi. (1762) p. 80, pi. i. b.

fi^. 3.

Holothuria pentactes, (?) Linn. Sij.^t. Nat. xii. (1767) p. 1091
; (?) O.

F. Midler, Prodr. Zool. Dan. (1776) p. 232; {?) Pennant, Brit.

Zool. iv. (1777) p. 42, tig. 41 ; (?) O. F. Midler, Zool. Dan. i. (1788)

p. 36, pi. xxxi. fig. 8 ; Fleming, Brit. An. (1828) p. 482 ; Thomp-
son, Ami. ^- Mac/, v. (1840) p. 247.

Le tieurilard6, Dic(piemare, Ohserv. sur la physique, xii. (1778) p. 283

;

Bell, Ann. S,- May. vui. (1891) p. 406.

Holothuria pentactes, var., Montagu, Linn. Trans, ix. (1808) p. 112,

pi. vii. fig. 4.

Holothm-ia pentacta, Gmelin, Si/st. Nat. (1789) p. 3139 (partim)
;

? Laynk. An. s. Vert. iii. (1816) p. 73.

Holothuria dicquemarii, de BL Diet. Sci. Nat. xxi. (1821) p. 317.

Holothuria gaertneri, id. op. cit. p. 318.

Holothuria nioutaguii, Fleming, Brit. An. (1823) p. 483.

Cucumaria pentactes, Forbes, Brit. Star/. 1841, p. 213; Maitland,

Faun. Be/g. (ISol) [). i)5; Thompson, Nat. Hist. Irel. iv. (1856)

p. 442 ; Lampert, Heeicalzen, (1885) p. 145; Cams, Faun. Med.

(1885) p. 107 ; Bell, Proc. Ji. Irish Ac. iv. (1886) p. 620 ; Topserit,

Bull. Soc. Linn. Norm. ii. (1889) p. 112.
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Cucuraaria elongata, Diib. Sf Kor. Vet.-Akad. Kdhj. 1844 (1846),

p. .301, pi. iv. fifi-. 14, & pi. xi. fi|,^ .50
; 8ars, Nift May. x. (1859)

p. 76, pi. ii. figs. 44-48 ; Marejizeller, Verh. zool.-bot. Ges. Wien,
xxiv. (1874) p. 306; T/ieel, Chall. Hep. Hoi. (1886) p. 106.

Holotlniria fiisitbrmis, Forbes iSr Gooddr, Atlieiiceum, 1839, no. 618,

p. 647; Forbes, Brit. Star/. (1841) p. 219; Norman, Hep. Brit.

Assoc. 1868 (1869), p. 316.

Body elongated, sometimes very narrow, and rather freqnently

a good deal narrower posteriorly than anteriorly. Podia not in

regular double rows at ends of body, varying somewhat in the extent

to which they may be retracted after death.

Deposits irregular in form, but often of large size and sufficiently

numerous to make the body-wall stiff.

Of all sizes, up to six inches, as C. montagui is jirobably only a

variety.

Distribution. Eastern side of North Atlantic, from Spanish coast

to within Arctic circle ; White Sea (?) ; Mediterranean, 10 to

50 fms.

a~e. Plymouth.

/, Weymouth. W. Thompson, Esq,

4. Cucumaria lactea. (Plate III. fig. 2.)

Ilolothuria lactea, Forbes 8f Goodsir, Athenceitm, no. 618, 18.39,

p. 647.

Holothuria brunnea, Thompson, Ann. ^' Mag. v. (1840) p. 100.

Ocnus lacteus, Forbes, Brit. Star/. (1841) p. 231 ; Thompson, Nat.
Hist. Irel. iv. (18-56) p. 443 ; Lampert, Seewalzen, (1885) p. 131.

Ocnus brunneus, Forbes, op. cit. p. 229 ; Thojnpson, op. cit. p. 443.

Cucumaria lactea, D/iZ*. ^- Xor. Vet.-Akad. Hdlg. 1844 (1846), p. 297,
pi. iv. figs. 3-7, pi. xi. fig. 55; Sars, Norr/. Ech. (1861) p. 101

;

Barrois, Cat. Crust. (1882) p. 51 ; Thecl, Chall. Rep. Hoi. (1886)
p. 101.

Cucumaria brunnea, Heronard, Arch. Zool. exper. vii. (1889) p. 682.
Holothuria badotrite, Z)a/ye//, Powers, i. (1851) p. 72, pis. xiii. & xiv.

In many points resembling C. planci.

Body pretty regularly cyhndrical ; skin rather stiff and rough,
white or brown in colour. Podia in a single zigzag row in each
ambulacrum, feebly retractile.

Deposits not unlike those of C. yJanci, but the holes of the disks

larger and the knobs less numerous.

Not much more tlian an inch long and frequently smaller.

Distribution. British seas, and West Norway. 0-50 fms.

a-d. Plymouth.

5. Cucumaria hispida. (Plate IV. fig. 1,)

Eupyrgus hispidus, Barrett, Attn. <!^- Mag. xx. (1857) p. 46, pi. iv.

tig. 1.

Echinocucumis typica, Sars, Forh. Vid. Selsk. Christ. 1858 (1869),

p. 174; id. Norg. Ech. (1861) p. 102, pi. x. figs. 11-20; Semper,
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Tol. Phil. (1868) p. 271 ; Pourt. Bull. Mm. C. Z. i. (1869) p. 359

;

fob. S)- Biitsch. JB. Comm. Kiel, ii. k iii. (1875) p. 151 ; Norman,
Hoi.
Mb
Ann. cS- Mu(j. N. II. vi. (1880) p. 435; Iloffm. Niederl. Arch. f.

ZooL, Suppl". Bd. i. ( 18S1 ) Ech. p. 17 ; Theel, Froc. Roy. 8ov. FAinh.
xi. (188lM p. (i94

; Lampert, iieewaten, (1885) j). 166; Thed, C'hall.

Fep.Hol. (1880) p. 118.

Cucuinaria tjpica, Luchcig, Klas.<i. u. Ordn. (1891) p. 344.

Body very small, bowed on itself, the terminal seventh or ei^'hth

part very mnch narrower than the rest. Body-wall firm, owing to

the presence of large, Hat, calcareous scales (I'l. IV. fig. 1), which
are perforated with a number of small holes and many of which
have a projecting spine ; these spines give a very characteristic

hedgehog-like ai)pearancc. The podia completely developed in the

three ventral rows, where they are set in a zigzag.

Colour whitish.

Size about half an inch.

Distvibution. Both sides of North Atlantic, extending from the

Arctic Sea to the Bay of Biscay, and from 40-555 fms.

a. 54° 1' N., 12° 14' W., 422 fms. ' Porcupine ' J':xp.

0. Cucumaria frondosa. (Plate IV. tig. 2.)

Holothuria frondosa, Gunnerus, Vet.-AJcad. Hdlg. xxviii. (1767)

p. 115, pi. iv. figs. 1 & 2 ; Linn. Stjst. Nat. xii. (1767) p. 1089 ; O.

F. jMiilkr, Frvd. Zaol. Dan. (1 776) p. 231 ; Fahricius, Fmm. Grcenl.

(1780) p. 353 ; Lamk. An. s. Vert. iii. (1816) p. 73.

Holothuria peutactes, O. F. Milller, Prod. ZooL Dan. (1776) p. 232 ;

Fahr. Faun. Grant. (1780) p. 352 ; O. F. Midler, ZooL Dan. i.

(1788) p. 36, pi. xxxi. fig. 8; Ahilyaard, Zool. Dan. iii. (1789)

p. 45, pi. cviii. figs. 1-4
; J^ahl, in liathke, Zool. Dan. iv. (1806)

p. 3, pis. cxxiii.-vii.

Pentacta frondosa, Jiiyer, De Hoi. (1833j p. 12; Maitland, Faun,
Belt/. (1851) p. 95; Stimpson, Inv. Grand Manan (1853) p. 16;
Ai/res, Proc. Cal. Acad. Nat. Sci. i. (1855) p. 68 ; Verrill, Proc.
Bost. Soc. N. H. X. (1866) pp. 352 & 357 ; Rathbun, Fisheries U.S.

(1884) p. 838.

Cuvieria iy) frondosa, de Bl. Diet. Sci. Nat. Ix. (1830) p. 173.

Holothuria grandis, Forbes iSf Goodsir, Athenaum, 1839, no. 618,

p. 617.

Holothuria fucicola, iid. ibid.

Cucumaria frondo.^a, Forbes, Brit. Star/. (1841) p. 209 ; Diib.^- Kor.
Vet.-Akad. Hdlg. 1844 (1846), p. 293, pi. iv. tig. 1 ; Liithen, Vid.

Medd. 1857, p. 2 ; McAjidrew 4* Barrett, Ayin. S,- Mag. xx. ( 1857)

p. 43 ; Sars, Norq. £c/<. (18()1) p. 100 ; Selenka, Zeit. 7ci.<!s. Zool. xvii.

(1867) p. 347, pi. xix. fig. 102; Semper, HoL Phil. (1868) pp. 234
<& 268 ; Norman, Pep. Brit. Assoc. 1868 (1869), p. 316 ; Pourtales,

BidL Mus. a Z. i. (1869) p. 359 ; Dtmcan 8,- Sladen, Arctic Eehin.

(1883) p. 2, pi. i. figs. 1 & 2; Ludicig, Notes Leyden Mus. iv.

(1882) ]). 129; Jensm, Arch. Biol. iv. (1883) p. 74; Lampert,
Seeicahen, (1885) p. 135 ; Theel, ChalL Pep. HoL (1886) p. 1 10.

Botryodactyla grandis, Ayres, Proc. Bost. Soc. N. H. iv. (1852)
p. 52.

Boti-yodactyla affinis [n. n.], id. torn. cit. p. 145.
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Attains a large size. Podia not confined to ambulacra. Body a

more or less swollen sac
;

])odia retractile, sometimes in four rows

in ambulacra near middle of body ; not many interambulacra podia ;

the arrangement of the podia varies a good deal with age. Skin

soft and smooth.

Deposits very variable both in form and in the extent to which

they are developed ; often almost or quite absent in large examples.

Colour ordinarily purplish or dark slate, the podia lighter, as is

sometimes the ventral surface. Occasionally the whole creature is

of a much lighter hue.

May be as much as a foot long, and four or five inches wide,

capable of extension to twice this length or more.

Distribution. Circumpolar, extending southwards to Britain,

Florida Heef, and California. 3-220 fms.

a. Off Faeroe Islands, 70 fms. R. K. Burt, Esq.

b. Orkneys.

c-k. West coast of Scotland. John Murray, Esq.

l-m. Montrose. W. Duncan, Esq.

n. Plymouth.

7. Cucumaria fucicola.

Holothuria fucicola, Forbes Sf Goodsir, Athencpum, no. 618 (1839),

p. 647 ; Norman, Rep. Brit. Assoc. 1868 (1869), p. 316 ; Ljungman,
(Efv. Vet.-Ah. FMi. 1879, no. 9, p. 127.

I have not seen this species, which most authors have united

with C. frondosa. Mr. Norman, however, noted the following

points of difference. He says :—
" Cucumaria fucicola (Forbes & Goodsir).

" The type-specimens were found not uncommonly ' in Bressay

Sound, Shetland, in 7 fathoms water, adhering to the stems of

Laminarise,' and thus in the same locality with C. frondosa. Von
Diiben and Koren (ffifversigt af Skandiuav. Echinod. p. 294)

referred this species to the young of G. frondosa, and their

synonymy has been copied by all aubse(]uent writers without

inquiry. But the young of C. frondosa is like the adult, in that
' corpus, collum et pedum latera teguntur gramdis calcareis, irregu-

laribus, difibrmibus, ?ur/i(2?/,aj» perforaiis,' which is not the case with

C. fucicola.

" Specimens of this species, procured by myself in the typical

locality, have the skin supplied with calcareous plates, which are

very irregular in form and size, but when fully developed are nearly

round, rather longer, however, than broad, and perforated with as

many as 30-40 holes. The sides of the feet are likewise furnished

with the irregular-shaped, elongated, perforated ])lates common in

this position in the different species of the genus ; but these feet-

spicules I have also observed sparingly present in the young of C.

frondosa, though in the passage above quoted Diiben and Koren
deny their existence."
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8. Cucumaria andrewsii.

Pentactes andrewsii, Fitrran, Proc. Nat. Hist. Soc. Dublin, i. (I860)*

p. lo5.

Thyone andrewsii, Kinahan, Nat. Hid. Rev. vi. (1859) p. 308 ; Lam-
pert, Seeioalzen, (1885) p. 104 ; Thed,Chall. Hep. Hoi. (1880) p. 141.

Nothing can be said about this species except that it is certainly

a Cucumaria ; a leading ground for regarding it as new was the

canary colour of the tentacles.

It was taken at Clonea, co. Waterford, and was found intertwined

among the roots of Laminaria dvjitata.

Sjiecies incertce vel inquirendce.

1. Hoi. decollata, Leach, is a MSS. name, apud Gray, Brit. Rad.

(1848) p. 11, a synonym of Cucumaria montac/ui, Fleming, and
wrongly cited by Theel, Chall. Hep. 1886, p. 110.

2. Cucumaria neillii, Fleming, Brit. An. (18j*8) p. 483.

3. Cucumai'ia dissimilis, id. loc. cit.

4. Cucumaria sa.vicola, Brady & llolicrtson, Proc. Zool. Soc. 1871,

p. 690.

3. THYONE.

Thyone, Oke?!, Lehrh. Nature/, iii. (1815) p. 351; Dilh. Sc Kor. Vef.-

Ak. Hclhj. 1844 (1840), p. 308 ; Semper (sens, emend.), Hoi. mil.
( 1807) p. 04 ; Theel, Chall. Hep. Hoi. (1885) p. 132 ; Ludwifj, Klas-'^. u.

Ordn. (1891) p. 340.

Mulleria, Flemim/, Brit. An. (1827) p. 484.

Anaporus, Trvscli. Arch./. Nat. xii. (1846) p. 00.

Sclerodactylii, Ai/res, Proc. Bod. Soc. Nat. Hist. iy. (1854) p. 6.

Stereodornia, id. torn. cit. p. 40.

. Pentamera, id. t. c. p. 207.

Stolus, Selenka, Zeits.f. to. Zool. xv'n. (1867) p. 355.

Uroxia, Costa, Ann. Mus. Zool. A'ap. v. (18i;9) p. 57.

Thyonella, Verrill, Amer. Journ. Sci. iii. (1872) p. 437.

Trachythyone, Studer, MB. Ak. Berl. 1870, p. 453.

A dendrochirotous form with ten tentacles, of which the two
ventral are smaller than the other eight, the podia numerous and
scattered, rarely exhibiting any arrangement in rows ; the anus is

often armed with five calcareous teeth.

Keif to the iS^iecies.

1. Body not curyed on itself 1. T.fusits.

2. Body ciiryed on itself 2. T. raphanus.

Spec, inquir.

3 3. T.Jiexus.

4 4. T, elegans.

* The communication of Farraji bears date Nov. 21st, 1852, and a notice was
published in some newspaper—not, however, as Kinahan states, ' in SauTulers's

Newsletter' for February 1852; I have vainly searched journals about that
date.
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1. Thyone fusus. (Plate V. fig. 1 & Plate YII. fig. ^.)

Holothuria fusus, O. F. Mull. Zool. Bmi. i. (1788) p. 11, pi. x. figs. 5

& 6 ; Gmel. Syst. Nat. xiii. (1780) p. 3141 ; Lamk. uin. s. Vert.

iii. (1816) p. 74; Ratlike, Nov. Act. xx. (1843) p. 140, pi. vi.

figs. 24 & 25.

Holothuria penicilhis, 0. F. Miill. Zool. Dan. i. (1788) p. 10, pi. x.

fig. 4.

Holotliuria papillosa, Gmel. Srjst. Nat. xiii. (1788) p. 3140; O. F.

Mull. Zool. Ban. iii. (1789) p. 47, pi. cviii. fig. 5.

Miilleria pupillosa, Johnston, Loudoti's Mag. Nat. Hist. vii. (1834)

p. 584, fig. tiO.

Thyone fusus, Aff. Mem. Soc. Neuchdt. i. (1835) p. 181 ; Karen, Nyt
Maq. iv. (1845) p. 203, pi. i. ; Diihen Sj- Koren, Vet.-Akad. Ildlg.

1844 (1846), p. 308, pi. v. figs. 42-48, & pi. xi. fig. 52; Gray,
Brit. Rad. (1848) p. 7 ; Sars, Nyt May. x. (1859) p. 79, pi. ii.

figs. 49-51 ; id. Nory. Ech. (1861) p. Ill ; temper. Hoi. Phil.

(1868) p. 273; Norman, Rep. Brit. Assoc. 1868 (1869), p. 317;
Hodys. Trails. Northumh. ^- Durham, iv. (1872) p. 146, pi. ii.

figs. 19-40; Marenz. Ahh. z.-b. Ges. Wien, xxiv. (1874) p. 312;
Ludw. Mitth. zool. Stat. Neap. i. (1879) p. 567; Graefe, Arb.
Inst. Wien, iii. (1881) p. 343; Barrois, Cat. Crvst. (1882) p. 53;
Lampert, Seeivalz. (1885) p. 161 ; Theel, Chall. Rep. Hoi. (1886)

p. 134 ; Bell, Proc. R. Irish Ac. iv. (1886) p. 620 ; Herouard,
Arch. Zool. vii. (1889) p. 689.

Thyoiie papillosa, Forbes, Brit. Star/. (1841) p. 233 ; Thomjjson, Nat.
Hist. Irel. iv. (1856) p. 444.

Anaperus fusus, Trosehel, Arch. f. Nat. 1846, p. 62.

Thyone floccosa[n. n.], Norman, Rep. Brit. Assoc. 1863 (1864), Trans,

p. 106 (teste N).
Thyonidium pellucidum, Barrois, Cat. Crust. (1882) p. 49.

Semperia barroisi, Lampert, Seewalzen, (1885) p. 153 ; Theel, Chall.

Rep. Hoi. (1886) p. 268.

? Thyone subvillosa, Herouard, Arch. Zool. vii. (1889) p. 687.

Body irregularly fusiform, not curved, and with no tail-like end.

Richly covered with podia.

Deposits ordinarily with four holes, occasionally also with smaller

outer holes, ii-regularly oval in form ; spire ends in small spines.

Whitish in colour ; about a couple of inches long, and one wide.

Distribution. Eastern side of ISforth Atlantic to Lofoten ; Medi-

terranean. 10 to 80 fms.

a. Loch Etive, 15-20 fms. J. Murray, Esq.

h-d. Between Canna and Rum, 80-100 fms. J. Murray, Esq.

e. Weymouth.

2. Thyone raphanus. (Plate Y. fig. 2 «fe Plate VIII. fig. 3.)

Thyone raphanus. Dub. ^ Kor. Vet.-Akad. Hdly. 1844 (1846), pp. 219
& 3fll, pi. V. figs. 49-.55, pi. xi. figs. 58 & 59 ; Thompson, Nat. Hist.

Irel. iv. (1856) p. 444 ; Kinahaii, Nat. Hist. Reo. (1859j p. 369

;

Sars, Nory. Ech. (1861) p. 112 ; Norman, Rep. Brit. A.'isoc. 1868
(1869), p. 317; Semper, Hoi. Phi. (1868) p. 273; nou Marenz.
Verh. z.-b. Ges. Wien, xxvii. (1877) p. 118 (teste Marion, Ann.
Set. Nat. viii. (1879) p. 40) ; Hodye, Tr. Nat. Hist. Soc. North, iv.
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(1872) p. 146, pi. iii. tios. 22-30; Lnmpprt, Seeirahcn, (188-")) p. 150 ;

Thecl, Chall. Hep. Hoi. (1880) p. 13.J ; Bell, I'roc. li. Irish Ac. iv.

(1886) p. 020.

"Body curved on itself, much narrower in posterior half or third,

which looks more like a tail to the rest of the hody, which is more

or less irregularly semiovate.

Deposits rather small, overlapping plates with a varying number
of holes.

naif an inch to an inch or an inch and a half in size. More or

less yehow or brown in colour.

Dislr'ihatioa. Jiritish and Norwegian seas ; ^Mediterranean. To
155 fms.

a~c. 60^ 32' N., 0' 20' W., 64-75 fms. ' Porcupine ' Exp.
(if. Faeroe Channel, 570 Ihis. ' Triton ' Exp.
(j-fi. The Mincli. ' Porcupine ' Exp.
i-k. Dinjile Pay, 40 fms. Koyal Dublin .Societ}',

/. Slietlaud. R. McAndiew, Esq.

3. Thyone flexus.

Thvone flexus, Hodge, Trans. Nort/mmb. i^- Uurh. Nat. Hist. Soc.

1. (1867) p. 44.

" Body-spicnles (or plates) of varying forms and dimensions

;

perforations round or slightly oval ; on their first formation four

such pei'forations are arranged round two nodules, which, when
viewed sideways, are seen to be two stalks, meeting at the top, and
terminating in several minute points ; in some cases, that of large

plates, three of these ' nodides ' are present. The jjrevailing shape

of the plates nearly square, with eight perforations. This form is,

however, soon lost in the further growth of the plate, which seldom

again presents any regular outline. Feet-spicules much curved, the

convex or upper part being produced into two stalks meeting at the

tips, and having a triangular opening between them. Each foot

furnished with a plato at the extremity, irregular in outline, with
numerous irregular perforations, the larger being concentrically

arranged."

I have not seen this species, of which, so far as I know, only one
specimen has ever been obtained.

4. Thyone elegans.

Thyone elegans, Norman, Rep. Brit. Assoc. 1868 (1869), p. 317.

" Length 1-2 inches. Body smooth ; skin thin, very delicate,

totally devoid of all calcareous imbedded spicula : feet numerous
but not crowded, scattered all over the body, their sides without
spicula, but a large round spiculum at the extremity. This spicu-

lum has round perforations in the centre, exterior to these a circle

of large radiating wedge-shaped openings, the spaces between them
very narrow ; and exterior to these again, and close within the
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edge, a few small perforations, the length of which is in the opposite

direction to that of the radiating openings, each of them forming a

minute segment of a semicircle.

" Tentacula 10 (8 long and 2 very short), completely clothed in

a scaly investiture of irregular-shaped cribriform calcareous plates.

" Found in St. Magnus Bay, and also on the Balta Haddock-
ground."

I have not seen this species,

4. PSOLUS.

Psolus, Ohen, Lehrh. Nattirg. iii. (1815) p. 352 ; Seletiha, Zeit. wiss.

Zool. xvii. (1867) p. 342; Lrnnpert, Seeioalzen, (1885) p. 17; Theel,

ChaJl. Rep. Hoi. (1886) p. 126 ; Liuhvig,^ KInss. u. Ordn. (1891) p. 350.

Cuvieries, Peron. sec. Cuner, Eeyne An. iv. (1817) p. 22 f.n.

Cuvieria, Jdger, Be Hoi. (1833) p. 20 ; tie Bl. Actinol. (1834) p. 191
;

Brandt, Prodr. descr. (1835) p. 47 ; Verrill. Proc. Post. ^oc. N. H.
X. (1866) p. 353.

Lepidopsolus, Bronn, Klass. u. Ordn. ii. (1860) p. 404.

Lciphothuiia, VerrUl, Proc. Post. Soc. N. H. x. (1866) p. -353.

Lissothuria, id. Trans. Connect. Acad. i. (1867[71]) p. 322.

A dendrochirotous form with ten tentacles, in which the trivial

surface is flattened to a sole and alone carries podia.

Key to the Species.

Podia in three complete rows 1. P. phantapus.
Podia of median row few or none 2. P.fubricii.

1. Psolus phantapus. (Plate VI. fig. 1 & Plate VIII. fig. 4.)

Holothuria phantapus, Strussenfeldt, Vet.-Ak. Hdlg. xxvi. (1765)

p. 2()3,pl. 10; Linnceus, Syst. Nat. xii. (1767) p. 1089; O. F. Midler,

Zool. Dan. iii. (1788) p. 54, pis. cxii. & cxiii. ; Dalyell, Poivers of
the Creator, (1851) p. 79, pi. xv.

Ascidia rustica ?, Pennant, Brit. Zool. iv. (1777) p. 40, pi. xxiii.

fig. 35.

Ascidia eboracensis, id. Brit. Zool. (1812) p. 99, pi. xxv. fig. 3.

Cuvieria phantapus, Fleming, Brit. An. (1828) p. 483; Dilb. 8f Kor.
Vet.-Akad. Hdly. 1844 (l846) p. 313.

Ciiviera phantapus, Johnston, Loudons May. ix. (1830) p. 472,
fig. 68.

L'Holothurie phantope, de Bl. Diet. Set. Nat. ix. (1830) p. 173.

Psolus phantapus, Jlie/er, de Hoi. (1833) p. 21 ; Forbes, Brit. Starf.

(1841) p. 203; Gray, Brit. Pad. (1848) p. 9 ; Maitland, Faiin.

Bely. (1851) p. 96; Stinipson, Inv. Grand Manan, (1853) p. 16;
Thompson, Nat. Hist. Irel. iv. (1856) p. 442 ; Liitken, Vid. Medd.
1857, pp. 12 & 68 ; Sars, Nory. Ech. (1861) p. 112 ; Selenka, Zeit.

wiss. Zool. xvii. (1867) p. 342, pi. xix. figs. 94 & 95 ; Semper,
Hoi. (1868) p. 272; Norman, Pep. Brit. Assoc. 1868 (1869), p. 316 ;

Duncan Sf Sladen, Echinod. Arctic Sea, (1881) p. 10; Bell, P. Z. S.

1882, p. 646; Lampert. Seewalzen, (1885) p. 116; Theel, Chall.

Pep.Ilol. (1886) p. 127.

Body moderately curved, hinder portion often greatly constricted
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SO as to form a little tail ; mouth and anus terminal or subterminal

;

the scales, though often ralher large, not prominent, but immersed

in the skin ; the integnraent much more flexible than in P. fahricii.

No special oral plates ; circumanal plates small. Podia arranged in

three irregularly triple rows on the trivium, which is itself a

regular oblong, but does not extend as far forwards or backwards

as the rest of the body.

To about four and a half inches long, and less than one and a half

broad. Colour light, or more or less dark brown.

The j-oung are much more like F. fahricii than the adult, the

mouth and anus being dorsal in position, and the plates far less

deeply immersed in the skin.

Distribution. Both sides of North Atlantic, as far south as Massa-

chusetts Eay, and British Isles, and in the North !Sea*. To 127 fras.

a. Firth of Lorn, 50-] 10 fins. J. Murray, Esq.

b-f. Coast of Northumberland (dry and in spirit).

2. Psolus fabricii. (Plate VI. fig. 2.)

Cuvieria fabricii, Bilk S,- Kor. Vet.-Akad. Hdlg. 1844 (1840), p. .310,

f.n. ; At/res, Proc. Post. Soc. N. If. iv. (1854) p. 35 ; IStlmpsun,

Marine Invert. Grand Manan, (185."}) p. 1(^

Psolus fabricii, Semper, Hoi. (1868) pp. 62 & 272 ; Marenzel/er,

Denies. Ak. Wien, xxxv. (1878)' p. 388; Duncan &,• Sladm,
Echiniid. Arctic Sea, (1881) p. 10; Lampert, Seewaken, (1885)
p. 120; Theel,Chall. Rep. Hoi. (1886) p. 128.

Lophothuria fabricii, Verrill, Proc. Post. Soc. N. H. x. (18G6)

p. 354.

Ilolothm-ia squamata, Fahnciifs, Faun. Graml. (1780) p. 350 ; Gould,
Im. Anim. Mass. (1841) p. 340.

The curved back and vertical sides covered by large overlapping

plates, among which are some that are smaller ; as the margin is

approached the plates become quite small ; the plates increase in

size with the animal ; a special set of smaller, more rod-like plates

round mouth and anus, both of which are on the dorsal surface.

Podia arranged in an irregular double row round the margin of the
foot, a few only extending into the middle line.

Three inches or more long, about two broad.

Colour whitish, greyish, or light brown.
Distribution. Circumpolar, extending as far south as Massa-

chusetts Bay ; Shetland ; Japan. 5-148 fms.

a. Shetland. J. Gwyn Jeffreys, Esq.

* Dr. Tbeel (Chall. Rep. 1886, p. 129) gives the British Islands as one of the
localities for P. squamatu.'<,iir\d cites as his authorities " Noruian, Jlodge; " so

far. however, as I am able to underst^iud these excellent authorities, they agree
in thinking that all s])eciinens assigned to that species, and said to be of Brit ish

origin, liavo been wrongly so assigned ; see Norman, Brit. Assoc. 18(j8 (ISO'J),

p. 3%, and Ilodge, Trans. Nortbumb. & Durh. iv. (1872) p. 148.
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Iiicertce sedls.

Colochirus andersoni.

Colocliirus audersoni, Lampert, Seetvalzen, (1886) p. 128.

Holothuria sp., J. A?iderson, Ann. i^- Maff. ix. (1862) p. 189, pi. xi.

This would certainly appear to be a Colochirus, but that genus is

not represented beyond tho Indian and Paeiiic Oceans, except by

one species found at Bahia. It was taken at Bressay, Shetland,

and there is still some hope that the type may be recovered.

5. PHYLLOPHORUS.

Phyllophorus, Gruhe, Actin. etc. Mittelm. (1840) p. 38 ; Semper, Hoi.

Phil. (1867) p. 40 ; Lampert, Seetvah. (1885) p. 18 ; Theel, Chall. Rej).

Hoi. (1886) p. 150; Liidwig (sens, emend.), SB. Ak. Berl. 1887,

p. 1240 ; id. K/ass. u. Ordn. (1891) p. 347.

Thyouidium, Dub. ^- Kor. Vet.-Ahad. Hdlg. 1844 (1846), p. 303;
Semper, Hoi. P/nl. (1868) p. 39; Lampert, Seewalzen, (1885) p. 18;
Theel, Chall. Hoi. (1886) p. 143.

Thyi'ouidium, Gra;/, Brit. Bad. (1848) p. 11.

Duasniodactyla, Ayres, Proc. Bost. Soc. Nat. Hist. iv. (1852) p. 244.

Hemicrepis, /. Milller, Abh. Ak. Berl. 1853 (1854), p. 209.

Urodemas, Selenka, Zeitschr.f. wiss. Zool. xvii. (1867) p. 352.

Pattalus, id. op. cit. xv'ui. (1868) p. 113.

Eucyclus, Lampert, Seeioalze7i, (1885) p. 290.

A polychirote dendrochirotous Eolothurian in which there are

more than fifteen tentacles, unequal in size ; the smaller alternate

with the larger and form an inner ring
;
podia scattered.

Key to the Species.

Tables in body-wall generally 1. P. pellucidus.

Tables, if present in bodj'-wall, confined to anterior

region 2, P. drummondi.

1. Phyllophorus pellucidus. (Plate V. fig. 3.)

Tbyonidium pellucidum, Dilb. (^ Kor. Vet.-Ak. Hdlg. 1844 (1846),

p. 303, pi. iv. figs. 15-17, pi. xi. fig. 57
;

(wora Holothuria pellucida,

Vahl in Zool. Dan. iv. (1806) p. 17, pi. cxxxv. fig. 1) : ? Fleming,
Brit. An. (1828) p. 483; ^ Forbes ^ Goods, in Athenmmi, 1839,
no. 618, p. 647; ? Sars, Nyt Maq. vi. (1851) p. 164; Semper,
Hoi. Phil. (1868) p. 274; Lampert, Seeicalzen, (1885) p. 170;
Theel, Chall. Pep. Hoi. (1886) p. 145.

? Ciicumavia byalina, Forbes, Brit. Star/. (1841) p. 221 (fide auctor.

multor.).

Pentacta pentactes, Oersted, De region, mar. (1844) p. 74 (fide Diib.

i^- Kor.).

Tbvonidiura hyalinum, LUtk. Vid. Medd. 1857, p. 69 ; Sars, Fork.
Vid. Selsk. Christ. 1858 (1859), p. 169; id. Norg. Ech. (1861)

p. Ill ; Norman, Pep. Brit. Assoc. 1868 (1869), p. 317 ; Ijunyman,
Vet. Ak. Fiirh. 1879, p. 129.

Phyllophorus pellucidus, Ludwig, Klass. u. Ordn. (1891) p. 347.
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Body elongated, constricted at either end, with a thin, almost

transparent wall : the fis^e longitudinal muscular bands (jnitc appa-

rent. Twenty tentacles, arranged in pairs, alternately smaller and

larger. Very little order in the disposition ot" the podia, which are

small and by no means closely packed. Tables generally distribvited

in the body-wall, but not numerous ; characterized chieHy by the

teeth at the top of the spire.

Colour pale l)rown in spirit.

Two to four inches loug, and nearly half as wide in the middle

of llie body.

Dtstrihntioti. Both sides of Atlantic, as far south as Eritisli Isles

and riorida Reef; Arctic Ocean (White Sea). 5-70 fms.

<i. The Minch. .1. Gwyn .leffroys, Esq.

b-d. Firth of Lorn, 60 70 fms. J. Murray, Esq.

2. Phyllophorus druinmondi. (Plato V. fig. 4 L Plate VII. fig. 4.)

Iloldthuria drummondii, Thompson, Attn. ^- Mar/, v. (1840) p. 100.

r'Cucuiuuria coiumuuis, Forbes, Brit. S(arf.{lS-il) p. 217.

Cuciuiiaria dnuiimoiidii, i^. t. c. p. 223 j Thompson, Nat. Hist. Irel.

iv. [l^r^V-,) p. 443.

Thyone portlockii, id. t. c. p. 238.

? ILilothuria fusus, Oersted, De reij. mar. (1844) p. 74 (fide Dilb. !^'

^
Kur.).

Thyoiiidium commune, Dilb. ^- Ear. Vet.-Akad. Hdly. 1844 (1840),

p. 30-), pi. iv. figs. 18-23, pi. xi. tig, 51 ; Lampert, Seewalzen, (1885)

p. 17().

Thyrouidium drummoudi, Gray, Brit. Rod. (1848) p. 11.

Thvoiiidium drummoudi, Sars, Norg. Ech. (1861) p. 110; Theel,

Chall. Hep. Hoi. (188(1) p. 143.

riiyllophorus druminondii, Ludtri;/, Klass. n. Ordn. (1891) p. 347,
? Thyunidiuui dubeui, Norman, Hep. lirit. Assoc. 1868 (1869), p. 317.
Semperia drummondii, Hcrouard, Arch. Zool. e.iper, vii. (1889)

p. 683.

Body elongated, tapering sometimes slightly posteriorly ; wall, in

spirit, somewhat wrinkled, sometimes marked by longitudinal

grooves, much thicker than in P. pellucidus. Tentacles somewhat
irregular in disposition, the smaller not always arranged in pairs,

all of a deep violet colour. The podia more numerous than in

P. pellucidus, best develoi)ed on the ventral surface, pretty regularly

disposed along the ambulacra.

Colour of body creamy or white.

May be more than five inches long, but is not nearly as broad in

the middle as P. pelhicidus.

Distribution. East side of North Atlantic from British Channel to

Norway. To 80 fms.

a, b. Off Kerrera, 20 fms. .T. iMurray, Esq.
c. Firth of Lorn, 70 bO fms. J. Murray, Esq.

d, e. Cornwall.
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6. HOLOTHURIA.

Holotliuria (pars), Linn. Sijst. Nat. xii. (17G7) p. 1089 ; Giomenis,

Act Holm. 17G7, p. 115 ; O. F. Mull. Prod. Zool Dan. 1776, p. 231
;

Lanik. An. s. Vert. (1801) p. 351; Cuviei; Rhjne An. (1821) p. 310;

de Bl. Diet. Set. Nat. xxi. (1821) p. 310; Jiif/er, De Hoi. (1833)

p. 21 ; de Bl. Act. (1834) p. 192; Brandt, Pro'dr. descr. An. (1835)

p. 53.

Actinia, Pallas, Misc. Zool. 1766, p. 152 (non Linnceus).

Holothuria, GoUlfuss, Zoologie, (1820) p. 177 ; Dilh. 8, Kor. Vet. Ak.
HdUj. 1844 (1846), p. 3i8; Selenka, Zeits. f. lo. Zool. xvii. (1867)

p. 321 ; Semj). Hoi. Pltil. (1868) p. 77 ; Lampert, Seeioalz. (1885)

p. 16; Theel, Chall. Rep. Hoi. (1S86) p. 202; Bell, Ann. ^ Mag.
viii. (1891) p. 108; Ltidwiij, Bronn's Kl. u. Ordn. i. (1891) p. 329.

Fistularia, Lamk. An. s. Vert. iii. (1816J p. 74.

Aspidochirote Holothurians with twenty tentacles, more or less,

Avithout anal " teeth " as in Actlnopijija, or C-shaped deposits as in

Stlcliopus ; the genital tubes in one tuft ; the podia usually scattered,

sometimes in the form of pedicels, sometimes of papillae.

Key to the Species.

Pedicels only 1. H. iiitestinalis.

Pedicels and papillae 2. H. tremula.

Pedicels almost entirely ventral 3. H. nigra.

Two rows of pedicels on either side of the body .... 4. if. asjjera.

1. Holothuria intestinalis. (Plate YI. fig. 3.)

Holothuria intestinalis, Ascanius 8f liathke, Icones, v. (1805) pi. xlv.

;

Dilb. ^ Kor. Vet.-Akad. Hdlg. 1844 (1846), p. 321, pi. iv. tigs.

28-33 ; Forbes ^ Goodsir, I'rans. Rog. Soc. Edin. xx. (1853)

p. 309, pi. ix. fig. 1 ; Sars, Norg. Fch. (1861) p. 113; Norman,
Rep. Brit. Assoc. 1866 (1867), p. 195 ; Jarzynskg, Trans. Petersb.

Soc. Nat. i. (1870) p. 319 ; Mccrenzeller, Verh. zool.-bot. Ges. Wien,

xxvii. (1877) p. 121 ; Lnmpert, Seewalzen, (1885) p. 60; Theel,

Chall. Rep. Hoi. (1886) p. 209.

Fistularia mollis, Sars, Beskriv. og Jaqttag. (1835) p. 40.

Thyonidium scabrum, Sars, Fork. fid. Selsk. Christ. 1867 (1868),

p. 19 ; G. O. Sars, op. cit. 1871 (1872), p. 27 f. n.

Body elongated ; skin wrinkled, often entangling debris of sand

and shell, a little rough to the touch
;
podia numerous, scattered,

larger on the dorsal than the ventral surface. Deposits in the form

of tables only ; these have a disk with a central hole and about ten

perforations round it, with perhaps some smaller ; margin of disk

wavy ; spire well-developed, with a transverse bar, and terminating

in short spines.

Colour yellowish in spirit.

Size up to 9 or 10 inches in length ; breadth one third to one

fourth the length.

Distrilmtion. Eastern side of North Atlantic, from British Islands

northwards ; White Sea. To G72 fms.
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a. The IMinch. J. Gwyn Jeffreys, Esq.
f>-c. Kilbrennan Sound, 50 fms. 3/4/88. John Muvrav, Esq.

d-f. 4 miles S.E. Sanda, 30-38 fms. 10/3/88. John IMurray, Esq.

ff-k. North (jf Scalpa, 40-00 fms. John Murray, Esq.

2. Holothuria tremula. (Plate YI. fig. 4.)

Holothuriatremula, Ciiinneniiy, J'lt.-Akad. Hdlg. xxviii. (1767) p. 119,

pi. iv. fig. 3; Linn. Syst. Nat. xii. (1707) p. 10!)0 (partim)

;

Ascanius ^ Rathke, Icoites, (1805) pi. xliv. ; Diih. »^- Kor. Vet.-

Aknd. Ildhj. 1844 (1846), p. 310, pi. iv. figs. 24-27 ; Sars, Norq.
Ech. (1861) p. 113; Selnika, Zeit.f. u-ins. Zool. xvii. (1867) p. 340,

pi. xix. Hers. 90-03 ; Norman, Ann. ^- Mar/, vi. (1880) p. 43-5 ;

Lampert, Scexvalzen, (1885) p. 83; Theel, ChaU. Hep. Hoi. (1886)

p. 212; Bell, Ann. <$ Mag. iv. (1889) p. 444; id. J. Mar. Biol.

Assoc, i. (1890) p. 326.

Holothuria elegaiis, O. F. Miiller, Prod. Zool. Dan. (1776) p. 231

;

id. Zool. Dan. (1788) p. 1, pis. i.-iii. ; de Bl. Diet. Set, Nat. xxi.

(1821) p. 316 ; Ja(/er, De Hoi. (1833) p. 22.

Holothuria (Thelenota) elegans, Brandt, Prod, descr. Aii. (1835)
p. 53.

Fistularia elegans, Lamk. An. s. Vert. iii. (1816) p. 75.

Body elongated, skin thick, with conical ])apillfe on the dorsal

surface ; more or less extensive rosy patches which, after immersion
in spirit, gradually become dark. The mouth surrounded by two
circlets of papillte. The ventral podia somewhat variable in size

and number. The tables (PI. VI, fig. 4) have delicate disks with four

large central and a varying number of smaller peripheral angulated
holes ; the margin with a number of angular projections. A number
of simple or branched rods present near the podia.

Distribution. Eastern side of North Atlantic from Bay of Biscay

to Norwa)\ 45-672 fms.

a, b. 45 miles off Blackrock, 500 fms. Royal Dublin Society.

c. 50 miles W. | S. of Durslev Head, 325 fms. R. Irish Academv.
d, e. 49° to 50° N., 9° to 11° AV., 70-400 fms. G. C. Bourne, Esq.

/, y. Ross of Mull, 45-60 fms. John Murray, Esq.

3. Holothuria nig^a. (Plate VI. fig. 5 & Plate VIII. fig. 5.)

Holothuria nigi-a, auct.

The Nigger or Cottonspinner, Peach, Ann. <§• Mag. N. H. xv. (1845)

p. 171, pi. xiv.

Cucumaria niger, Kinahan, Nat. Hist. Bev. vi. (1859) p. 369.
Holothuria niger. Foot, op. cit. vii. (1860) p. 394.

Holothuria nigra. Bell, P. Z. S. 1884, pp. 372 & 503 ; id. Nature,
XXX. (1884) pp. 146 & 335 ; Lampert, Seeivalzen, (1885) p. 92;
Tregelles, Trans. Penzance Nat. Hist. Sac. ii. (1886) p. 204 ; id.

torn. cit. (1888) p. 376; Macmunn, J. Mar. Biol. Assoc, i. (n. s.)

(1889) p. 57 ; Minchin, Ann. ,^- Mag. N. H. x. (1892) p. 273.

? Forbsia *, Conch, Cornish Fauna, ii. (1841) p. 73.

* Not Psoitis forbesi as Peach cites it.
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Body elongated, flattened behind, with the podia almost entirely

confined to the ventral surface. Integument very soft, body-wall

rather thick, deposits scarce. Dorsal surface papillose. The
deposits are perforated with four large holes.

Colour—sometimes dark above, with yellow tentacles and lower

surface, but it may be of " all shades, from sienna to rose-colour and

delicate pink."

Remarkable for the large size of the Cuvierian organs, some of

the tubes of which may often be seen protruding from the anus ;

or a packet ready for expulsion may be seen in the cloaca. These

tubes are very extensile, and have great sticking powers.

Distribution. Not certainly known except in the British area

;

common off "West Irish coasts.

a. Cleggan Bay, 4-9 fms.

b. Donegal Bay, 30 fms.

c. Kenmare River.

d^i. Durgan, near Falmouth.

/, k. Polperro, 20 fms.

/. Coast of Cornwall.

m-o. Coast of Cornwall.

p. Plymouth.

Royal Dublin Society.

Royal Dublin Society.

J. Suell, Esq.

G. F. Tregelles, Esq.

4, Holothnria aspera.

Holothuria aspera, Bell, Ann. Sf May. iv. (1889J p. 445, pi. xviii.

Spicules of Holothuria asjtera. X 220.

This species is only known from a single specimen, which is re-

markable for its spicules ; they have, typically, a central cavity and
six projecting spokes. They are densely deposited in the skin, which
is peculiarly rough. Above the skin is wrinkled, below it is smooth

;

on each side there is a single row of not closely packed podia.

Colour dirty grey. Length 77, greatest breadth 46 mm.

rt. S.W. coast of Ireland, 1000 fms. (Type.) ' Flying Fox ' Exp.
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Stichopus natans.
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ITolotliuria natans, M. Sars, Vid.-Sclsk. Fork 1SB7 (1808) p. 20.

Stichopus natans, G. 0. Bars, Vid.-Selsk. Fork. 1871 (1872), p. 30; M.
Sars, Faun. Hit. Norvcg. iii. (1877) p. 58, pi. vii. figs. 18-41.

Mr. Sladen (Proc. Roy. Ir. Acacl. i. (1891) p. 702) reports tliat tliis species

wns taken from T-'iO fnis., in lat. 5(1° 1' N., long. 11° TiU' W. It is, of course,

quite possible, but tbe condition of the specimen, as seen by nie in Juno 18t'2,

is sucli that, considering Iiuw much the species is said by Sars to resemble

//. trcnada, I cannot on its evidence alone admit the species into our li.st. So

far as I can form a judgmeTit from the specimen, I am inclined to doubt very

strongly its being an example of <S'. natans.

Stichopus tizardi.

Stichopus (?) tizardi, Thiel, Proc. Roij. Soc. Ed. xi. (1882) p. 696 ; id. ChaU.

Rep. Hoi. (1885) p. 193.

Of this species, which can hardly bo said to be satisfactorily known,

Dr. Theel remarks in his ' Challenger' Report :

—

" When I first described this species I had only some fragments at my dis-

posal. Lately I have received .some new specimens dredged at about the same
locality, but unfortunately even these are very deformed and macerated, con-

sequently tiieir true shape is difficult to state. The following may complete

the former description. Body elongate, equally rounded at each extremity,

llattened. Mouth ventral, with twenty yellow tentacles. Anus subdorsal.

Dorsal surface with conical processes, few in number, of unequal size, tjie

largest measuring 5 to 10 mm. in length ; those processes which attain a greater

size are thinly placed on or in the neighbourhood of the two dorsal ambulacra,

while the smaller are to be found partly in very limited numbers scattered

anjong the larger, partly more crowded, forming a simple row along the sides

of the body and round its anterior extremity. The pedicels probably form a

double row along each lateral ventral ambulacrum; but on the odd ambu-
lacrum, marked out by a deep furrow, I could not convince myself of the

l)resence of any such appendages. The calcareous ring is very reduced, in the

larger specimens absent. Two genital bundles, one on each side of the dorsal

mesentery. A single Polian vesicle and madrcporic canal. Body-wall thick,

strengthened by Q-shaped bodies and tables. In some parts of the body the

spines grow much larger and possess much more numerous transverse beams;
in others all the tables become very robust, with a greater number of holes

in the highly dilated ends of the arms, and witli the spire more irregularly

developed and highly spinous. As a rule, the four rods which constitute the

spire are almost parallel and provided with spines. The dorsal processes carry

numerous spinous rods and tables with very long spires."

Known only from the Faoroo Channel.

a-c. Faeroe Channel, 516 fms. ' Triton ' Exp.

d-f. Faeroe Channel, 570 fms. 'Triton' Exp.

I have nothing to add to Dr. Theel's account; his label bears the words
" var. mollis," but the species is so imperfectly known that special varieties arc

hardly to be distinguished.

e2
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CRINOIDEA {see p. 17).

ANTEDON.

Antedon, de Freminville, Nouv. Bull. Soc. rhilom. ii. (1811) p. 349

;

Norman, Ann. Sf May. xv. (1865) p. 101 ; P. H. Carjmiter, Chall.

Sep. Comat. (1888) p. 85.

Asterias, Linn. Syst. Nat. x. (1758) p. 661 ; op. cit. xii. (1766) p. 1098

(pars).

Asteriatites, Schlotliehn, Taschenhuch f. d. Mineraloyie, vii. 1. (1813)

p. 68.

Alecto, Leach, Zool. Misc. ii. (1815) p. 61 ; Saij (Alectro). J. Acad.

Nat. Sci. Philad. v. (1825) p. 153; J. Milll. Ber. Ak. Bed. 1841,

p. 182; id. Ahh. Ak. Berlin, 1841 (1843). p. 203; id. (pars), Abh.

Ak. Berl. 1847 (1849), p. 238.

Comatula, Lamk. An. s. Vert. ii. (1816) p. 530; Miller, Nat. Hist.

Crin. (1821) p. 128; de Bl. Diet. Sci. Nat. Ix. (1830) p. 229; Ay.

Mem. Soc. Neuch. i. (1836) p. 193.

Comatulithes, Schlotheim, Tetrefactenkunde, 1829, ii. p. 47.

Pentticriuus, V. Thompson, Mem. on Pentac. europseus, (1827) p. 10
;

Fleming, Brit. An. (1828) p. 493.

Hibernula, Fleminq, op. cit. p. 494.

Pliytocriniis, de Bl. Diet. Sci. Nat. Ix. (1830) p. 235.

Glenotremites, Goldfuss, Petref. Germ., i. (1832) p. 159.

Solanocrinites, id. op. cit. p. 166.

Ganymeda, Gray, Proc. Zool. Soc. 1834, p. 15 ; id. Brit. Pad. (1848)
p.'28.

Pterocoma, Ay. Mem. Soc. Neuch. i. (1836) p. 193.

Solacrinus, id. op. cit. p. 196.

Decaciiemos, Bronn, Leth. Geoynos. 2nd ed. (1837) p. 273.

Hertha, Hayenoio, Neues Jahrb. 1840, p. 664.

Comaturella, von Miinster, Beitr. z. Petrefact. (1843) p. 97.

Solauocriuvis, Bronn, Ind. Pal. (1848) p. 1150.

Decauaeros, d''Orbigny, Prod. Pal. ii. (1850) p. 121.

Decacnemus, Bronn, Leth. Geoynos. 3rd ed. (1851) ii. Th. iv. p. 133.

Pterocoma, d^Orbiyny, Cows Element, ii. (1852) p. 1.39.

Oomatulina, id. ibid.

Allionia, Michelotti, Rev. et May. Zool. xiii. (1861) p. 353.

Hyponome, Lovdn, Forh. Skand. Naturf. x. (1869) p. liv.

Kallispongia, Wn'yht, Proc. R. Irish Acad. ii. (1877) p. 754.

Geocoma, Fraas, Aus dem Orient, ii. (1878) p. 214.

An Antcdonid with five rays and central or subcentral mouth
;

oral pinnules devoid of comb, but all the pinnules with sacciili.

Rays divided once or more, with the ambulacral grooves e(]ually

well developed on all the arms, which are of equal length. Centro-

dorsal generally hemispherical and conical; cirri twenty or more
in number.
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Key to the Species.

a. Most proximal pinnules long and whip-like, made
up of many short joints.

_ ^

i. ^\ith imnierous long cirri I. A. eschnchti.

^. Proximal pinnules short, made up of few short

ioints.
\^ A. bifida,

i. With less than 20 joints in cirri < g' ^" J^i„g^^

• -.TT- ^ XI ^f^- ^ • \4:. A. timella.
11. With more than 20 joints in cirri

j ,^_ ^1 proUxa.

iii. With more than 40 joints in cirri ii. A. phalangium.

1. Antedon eschrichti.

Alecto eschrichtii. ./. Midi. Ikr. Ak. Bcrl. 1841, p. 183 ;
id. Arch. f.

Nat. 1841, p. 142.

Comatula (Alecto) eschrichtii, id. Abh. Ak. Berl. 1847 (1849), p. 254.

Alecto eschrichtii, Li'dk. Vid. Medd. 1857, p. 55.

Alecto glacialis, Widher, J. Duhl. Soc. iii. (1862) p. 70.

Comatula eschrichtii, Duj. S,- Ihip. Eckinod. (1862) p. 109.

Antedou esclirichti, Luven, (Efv. Vet.-Ak. Fork. 1860, no. 9, p. 230,

tigs. /, m\ Verrin, Proc. Bast. Soc. N. H. x. (1866) p. 343; Wyv.
7 horns. Proc. lioi/. Soc. Ed. vii. (1872) p. 764; Duncan Sf Slad.

Arctic Echin. (1881) p. 73, pi. vi. figs. 1-4; Bell, P. Z. S. 1882,

p. 534; P. II. Carp. t. c. p. 743; id. Proc. Roy. Soc. Ed. xii.

(1884) pp. 364, 374; id. liijdr. iJierk. xiii. 6 (1886) p. 5, pi.
J.

figs. 7-10; Lcvinsen, Diimphna-Toi/fets, z.-b. Udbi/tte, (1887)

p. 410, pi. XXXV. figs. 7, 8 ; Carpenter, Chall. Rep. Com. (1888)

p. 138, pi. i. figs. 8a-d, pi. xxiv. figs. 4-14.

e

A large, stout species.

Cirri ver^' numerous, a hundred or more, and covering nearly all

the hemispherical centrodorsal, of considerable length and made up
of more than forty, and sometimes nearly sixty joints, none of which
bear distinct spines. First radials almost hidden, second more or

less incised to receive the large rhombic axillary, the outer sides of

which are deeply incurved and leave a piece projecting between the

bases of the pair of arms. The arms are strong and long, and may
have as many as 300 joints. First brachial has outer edge much
deeper than tlie inner, the distal edge is deeply incurved to receive

the backwardly projecting tubercle of the second bracliial, the third

a syzygy ; the next succeeding joints are triangular, with the

longest side alternately inner and outer; the eighth joint a syz3'gy;

the successive joints squarer, the twelfth or thirteenth a syzygy, as

is every successive third or fourth.

The most proximal pinnules very long, and the constituent

joints numerous and small ; the dorsal surfaces are coarsely serrated

near the base and more finely near the free end. The pinnules

soon become shorter and have much stouter basal joints.

Colour in spirit brownish to white
;
pale when dry.
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Length of arms . 65 (broken) 70 *

Diameter of disk 8"5 7'5

Length of 1st pinnule 23'5 13

„ „ 4tb „ 12

„ „ 8th „ 12

Greatest length of cirri 46 26

This species appears to grow to a larger size in more northern

latitudes ; thus a specimen from Discovery Bay had arms 200 mm.
long, disk 11 mm. wide, the first pinnule was 25 mm. long, and the

greatest length of cirri almost 50 mm.
Distribution. Both sides of northern parts of North Atlantic and

Arctic Ocean, 20-632 fms.

a. 60° 14' N., G° 17' W., 632 fms. ' Porcupine ' Exp.
(60° 22' 40" N., 8° 21' W., 327 fms.

b. \ or to
\

' Triton ' Exp.
60° 3T 15" N., 8° 14' W., 430 fms.

2. Antedon bifida. (Plate IX.)

Antedon rosacea, auctorum nuperorum.

Asterias bifida, Penn. Brit. Zoul. iv. (1777) p. 5-5.

Antedon bifida. Bell, Ann. ^- Ma;/, iv. (188'.)) p. 432.

Asterias decacneraos, Penii. Brit. Zoo!, iv. (1777) \). 56.

Asterias pectiuata, Adani/^, Linn. Trans, v. (1800j p. 10.

Antedon gorgonia, Freniinville, Nouv. Bull. Soc. Pliilom. ii. (1811)

p. 349.

Alecto europ.'Ba, Leach, Zool. Misc. ii. (1815) p. 62.

Oomatula raediterrauea, Lanik. An. s. Vert. ii. (1816) p. 535

;

Milller, FInjs. Abh. Ak. Berlin, 1847 (1849), p. 252; Heller, SB.
Ak. Wiss. Wien, xlvi. (1863) i. p. 444 ; Barrois, Cat. Crust. (1882)

p. 35.

Comatula europea, Forbes, Rep. Brit. Assoc. 1850 (1851), p. 211.

Comatula europsa, Sars, Nyt Mag. x. (1859) p. 16.

Comatula rosacea, Flem, Brit. An. (1828) p. 490; Blainv. Acfinol.

(1834) p. 248; Forbes, Wern. Mem. viii. (1839) p. 128; id. Brit.

Star/. (1841) p. 5; Thoinpsofi, Nat. Hist. Irel. iv. (1856) p. 436;
Perrier, Arch. Zool. exper. ii. (1873) p. 29.

Antedon rosacea t, Norman, Ann. ^~ Mar/, xv. (18G5) p. 102 ; Wyv.
Thomson, Proc. Potj. Soc. Ed. vii. (1872) p. 765; Lang, Nature,
xiv. (1877) p. 527; Hughes, Nature, xv. (1877) p. 7; Stebbing,

t. c. pp. 58, 366 ; Hunt, t. c. p. 59 ; Mason, ibid. ; Carpenter, t. c.

p. 197 ; id. Tr. Linn. Soc. Lond. ii. (1879) pi. i. fig. I, pi. iv.

figs. 12-17; Bendy, Stud. Biol. Lab. Oivens Coll. i. (1886)

p. 299 ; Herdman, Liverpool M. B. C. Pep. i. (1886) p. 131
;

Haddon Sj- Bell, Proc. Roy. Jr. Acad. iv. (1886) p. 618 ; Carpenter,

Chall. Rep. Coin. (1888) p. 158; Chadwick, Liverpool M. B. C.

Rep. ii. (1889) p. 48 ; Perrier, Nouv. Arch. Mus. ix. (\^m) p. 53,

* All n\easurements, unless otherwise stated, are in millimefres.

t By some written A. rosaceus ; I have not thought it necessary to distinguish

them.
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20 pis. & i. (1889) p. 171 ; Barrois, Rev. Biol. i. (1889) p. 33;
Macmunn, Q. J. Mia: Sci. xxx. (1890) p. 51 (coloiuiug-matter).

Alecto rosea, J. Miillcr, Arch.f. Nat. 1841, p. 143.

Gaiivmeda pulchella, Gray, P. Z. S. 1834, p. 15 ; id. Ann. 8f Mag.
\\. (1840) p. 158.

Astrophvton elizabethaj, Mcintosh, Proc. Hoy. Soc. Edin. 1865-6,

p. 609, fig.

Antedou (Uojuatula, Lanik.) rosacea, Carpenter, Proc. Roy. Soc.

1876, pp. 211 .t 451,

Antedon europoeus, Greef, SB. Ges. Marburfi, 1876, p. 88.

YoUiva Stage : Peiitacrinus europajus, J. V. Thomjjson, Memoir on

the Pentacrinus europreus, 1827.

Anatomy and Dkvklopment : Allman, Tr. R. Soc. Ed. xxiii.

(18G.S) p. 241 ; Wvv. Thomsou, Phil. Trans. 156. (1805) p. 513;

W. B. Carpenter, Phil. Trans. 157. (1806) p. 671 ; id. Proc. Roy.

Soc. Lond. xxiv. (1876) pp. 211 & 451 ; Greef, SB. Ges. Marburg,

1876, p. 16 ; Ludwig, Zeit. f. w. Zool. xxviii. (1877) p. 255
;_
AV. B.

Carp. Proc. Rov. Soc. Ldnd. xxxvii. (1884) p. 67; Jickeli, Zool.

Anz. Yii. (1884) pp. 346, 366, 448 ; Marshall, Q. J. M. S. xxiv.

(1884) p. 507; Perrier, Nouv. Arch. Mus. ix. (1886) p. 53;
Barrois, Conipt. Rend, cii. (1886) p. 1176; id. Rec. Zool. Suis. iv.

(1888) p. 545.

a

As at present understood a very variable species.

Cirri ranging in number from about twenty to nearly forty, never

as many as twenty joints, but ordinarily fifteen to eighteen. The
flattened central part of the disk generally bare. The radials

largely obscured by the cirri, and the first radials quite liidden by
the centrodorsal ; the second, much wider than long, cannot be

seen till the cirri are removed ; the axillary triangular with the

sharp apex pointing outwards. The first brachial twice as wide

without as within ; the third a syzygy. Succeeding syzygies on

eighth, twelfth, and then on every third or fourth. Number of

arm-joints about 150 in an arm 100 mm. long. The arms are

rather delicate and taper gradually to a very fine line; but some
specimens are very much stouter, and the arm-joints are almost

knobbed. The proximal pinnule much the longest, with most of

its joints much longer than broad ; the number of component
joints varying between thirty-five and forty-five. The succeeding

pinnules not more or little more Ihan one-half the length of tiic first.

The lan\a pedunculated (" pentacrinoid stage ") and fixed.

Colour very variable, rosy to deep purple, yellow, or orange, or

mottled and spotted. In spirit brownish or yellowish, or flesh-

coloured ; sometimes diflerently coloured in different parts ; cirri

ordinarily much lighter. Dried, whitish.

Length of arms 70

Diameter of disk 7

Length of 1st pinnule .

.

15

„ „ 4th „ . . 5

Greatest length of cirri.

.

10

85
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Distribution. Mediterranean, Eastern side of North Atlantic to

Shetland. If the last views of Carpenter (Jonrn. Linn. Soc. xxiv.

(1891), p. 68) are correct this protean species is represented off

Beno-al, for it would appear that A. dmbeni is probably a synonym.

Very abundant in places. To 100 fms.

a.

b.

c.

d-l.

m.

P-
q-t.

u, V.

W, X.

y-b'.

Loch Ilourn.

Loch Etive, 15-20 fms.

Fh'th of Lorn, 50 fms.

Loch Craignish.

Between Great Cumhrae and
Wemyss Sound.

Between Sauda and Ailsa

Craig.

4 miles S.E. of Sanda.

Clyde.

Arran.

Off S.W. Ireland, 250 fms.

Kenmare River.

Blacksod Bay, W. Ireland.

Cleggan Bay, 4-8 fms.

Portaferry and co. Dublin.

k'. Calf of Man.
I'-n. Off Liverpool.

Entrance of British Channel.

Plymouth

.

Plymouth.
<' British Ocean."
British Seas.

l"-p". ? Lamlash Bay {Hodc/e Coll.).

o .

p'-u.
v'-x'.

y'-

z'-k".

John Murray, Esq.

John JNIurray, Esq.

John Murray, Esq.

Hon. A. E. Gathorne Hardy.
John Murray, Esq.

John Murray, Esq.

John Murray, Esq.

A. Bendy, Esq.

W. Carruthers, Esq.
' Flying Fox ' Exp.

Dr. Grenfell.

K. Iri.sh Academy.
Belfast Nat. Hist, and Phil.

Soc.

G. Swainson, Esq.

R. Howse, Esq.

Appendix to A. bifida.

Antedon milleri.

Comatula fimbriata, Miller, Nat. Mist. Crin. (1821) p. 132, & pi.

(frontispiece) (non Lamk.).
Comatula milleri, Wyv. Thomson apud Norm. Ann. Sf Mag. xv.

(1865) p. 102.

Originally reported from Milford Haven, and since from Arran,

Belfast, and mouth of Mersey ; it is very doubtful if this species can

be satisfactorily diagnosed. Prof. "VVyville Thomson drew up the

following :

—

" Perisom of the disk with scattered warts, supported by groups

of diverging spicules. Centro-dorsal plate uniformly convex and
entirely covered with dorsal cirrhi. Cirrhi of from fifteen ot

eighteen joints ; the longest of the joints about once and a half

as long as broad. Terminal claw curved and acute
;
penultimate
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joint without a trace of an opposing process. Proximal pinnules

greatly longer than those succeeding them. Ovaries narrow and

long, extending over more than half the length of the pinnules.

Groups of interradial plates occupying the spaces between the

radial axillaries. Of a rich brown or reddish-tawny colour.

Average size 11 inches from tip to tip of the arras."

3. Antedon petasus.

Alecto petasus, Diib. ^- Kor. Vet.-Akad. Hdlg. 1844 (184G), p. 229,

pi. vi. fig. 1 ; Sars, Nurg. Eck. (1801) p. 1.

Comatula petasus, IhiJ. i)- Hup. Echin. (1862) p. 199.

Antedon petasus, P. H. Carpenter, Tr: Linn. Soc. Lond. ii. (1879)

p. 29; id. Proc. Roij. Soc. Ed. xii. (1884) p. 373; id. Chall. Rep.

Com. (1888) p. lo8.

PAntedon rosacea, auct.; P. JI. Carp.Journ. Linn. Soc. xxiv. (1891)

p. 69.

a

I have never seen this species from the British Seas ; it was
thns detined by Diiben and Koren :

—

" Cirrhis dorsum totum obtegentibus, sub—50, compressiusculis
;

articulis 11-17, parum longioribus quam latioribus ; brachiorum
syzygiis plcrumque 4-articulatis

;
pinnulis (in quoque latere) sub

—

50, quarum intiraa filit'urmis, lougissima, tcrtiam plus duplo supe-

rans." Our two small specimens from Bergen agree with this.

Reported from 87 fms. off Faeroe Banks ; found in N.E. Atlantic,

20 to 100 fms.

4. Antedon tenella.

Asterias tenella, Retz. K. Svensk. Ak. Ildlgr. iv. (1783) p. 241;
L., Gmel. Sijst. Nat. xiii. (1788) p. 3166 ; Retz. Diss. Spec. Ast.
(180rj) p. 33.

Alectro dentata, Say, J. Acad. Philad. v. (1825) p. 153.

Comatula mediterranea (?), Sars, Beskriv. og Jagttagels. 1835, p. 40,
pi. 8. tig. 19.

Alecto sarsii, Diib. Sf Kor. Vet.-Akad.' Hdlg. 1844 (1846), p. 231,
pi. vi. fig. 2; Lidk. Vid. Medd. 1857, p. 107 ; Sars, Norg. Echin.

(1861) p. 1 ; Jarzynskg, Trans. Peters/). Soc. Nat. i. (1870) p. 318.

Comatula (Alecto) sarsii, J. Miill. Abh. Ak. Fieri. 1847 (1849),

p. 254.

Comatula sarsii. Alder, Ann. S^- Mag. v. (1860) p. 74 ; Duj. Sf Hup.
Echin. (1862) p. 199.

Antedon sarsii, Norm. Ann. Sf Mag. xv. (1865) p. 103; Sars, Mem.
Crin. viv. (1868) p. 47, pis. 5 & 6 [pentacrinoid stage] ; Tf^gc.

Thorns. Proc. Roy. Soc. Ed. vii. (1872) p. 765 ; Verrill, Am. J. Set.

vii. (1874) p. 500; id. op. cit. xxiii. (1882) p. 135; Rell, P. Z. S.

1882, p. 534.

Antedon dentatumfa], Verrill, Ain. J. Sci. xxiii. (1882) p. 222

:

P. H. Carp. P. Z. S. 1882 (1883), p. 746 ; id. Proc. Roy. Soc. Ed.
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xii. (1884) p. 362; Vernll, Ann. Rep. Comm. Fish. 1882 (1884),

p. 661 ; P. H. Carp. Bijd. Bierh. 13. vi. (1886) p. 9.

Antedou teuella, P. K. Carpenter, Chall. Rep. (1888) p. 109 ; id.

Journ. Linn. Soc. xxiv. (1891) p. 58, pi. ii. figs. 5-8.

Allied to the foregoing, but distinguished by the smaller number
of cirrus-joints and the obscureness of the radials. Cirri numerous,

as many as eighty, with less or more than twenty joints, some of

the more proximal of which are greatly elongated, while some of

the more distal carry spines. The free surface of the centrodorsal

rounded or conical ; it does not completely obscure the first radials,

but the second is nearly hidden by the large backwardly projecting

axillary, which is ordinarily wider than long, and whose distal

angle nearly or quite separates the first brachials from any contact

with one another ; the second brachial has a very sharp backwardly
directed angle, and the third is a syzygy. The four next are alter-

nately very wide on one side and narrow on the other ; a syzygy on

the eighth, twelfth, and then after each two joints. The joints

triangular, then more or less quadrate. The first pinnules long, of

about forty joints ; the next very much shorter, with only a few
joints.

Exhibits a considerable amount of variation.

Colour in spirit white.

This is a small species with arms less than 50 mm. long., with

the longest cirrus about 25 mm., and the first pinnule 15 mm. long.

Distrihution. Both sides of North Atlantic, and Arctic Ocean

(Kara Sea). 50-740 fms,

j
60° 11' 25" N., 8° 15' W., or I oq^ /iqq +• ^ rr •, » -^ /q. r^

^-
]
60° 20' 15" N., 8° 8' W., }

285-433 fms. Triton Exp. (St. 5).

b. 60° 6' N., 8° 14'"'W., 440 fms. ' Porcupine ' Exp. (St. 51).

c. 59° 56' N., 6° 27' W., 323 fms. ' Porcupine ' Exp. (St. 54).

5. Antedon prolixa.

Antedon prolixa, Sladeyi, in Duncan ^ Slad. Echin. Greenland, (1881)

p. 77, pi. vi. figs. 7-10 ; P. H. Carpenter, Bijdr. tot de Dierk. xiv.

(1887) p. 44, tigs. 2 & 3; id. Jonrn. Linn. Sue. xxiv. (1891) p. 55,

pi. ii. figs. 1-4.

Antedon sarsii, v. Mai'enzeller, Denk. Ak. Wien, xxxv. (1878) p. 381.

Antedon hystrix, P. H. Carp. Proc. Roij. Soc. Edin. xii. (^1884)

p. 305 ; id. Chall. Rep. (1888) p. 165.

Antedou celtica, Nan<en, Mi/zostotnernes Anat. (1885) p. 6.

Antedon quadrata, Fischer, Die osterreich. Polar-Station Jan Mayen,
iii. (1886) p. 31.

This species has given rise to a good deal of confusion, which

Carpenter (J. L. S. xxiv. Z. c.) has attempted to unravel. He
does not, however, give a definite diagnosis, but I'ather indicates

why it is to be distinguished from A. tenella, lletzius.
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I offer, therefore, the following diagnosis with all reserve, as I

have not been able to see fully mature specimens of this species.

Allied to A, phalangium, but distinguished by having the second

pinnule smaller than the first. Cirri numerous and long (up to GO
mm.), with from 'M to 45 joints, and dimorphic. Axillar}- with a

strong backward projection, which fits in and over a deep incision

on the second radial ; the second brachial also has a strong back-
ward projection ; the third brachial is a syzygy ; typical number of

joints in syzygial interval three.

Measurements. Both our specimens are a good deal broken
;

Carpenter gives diameter of centrodorsal as 5 mm., and spread as

17 cm. : length of first pinnule 15 mm., with 30 joints.

Colour in spirit pale brown.
Distrihution. North Atlantic (east side) and Arctic Oceans (Kara

Sea). 25 to 743 fms.

a. m° 22' N., 8° 21' W., 327^30 fms. ' Triton ' Exp.
h. 'i Faeroe Channel. ' Porcupine ' Exj).

6. Antedon phalangium.

Alecto ]ihalangium, J. MilU. Bet: Ak. Berl. 1841, p. 182.

Comatula (Alecto) plialangiuin, id. Ahh. Ak. Berl. 1849, p. 253.
Coraatula woodwardii, Btirrett, Ann. ^- Macj. xix. (1857) p. 33.

Comatula celtica, M^Andieiv Sf Barrett, Ann. ^- May. xx. (1857)

p. 44.

Comatula phalangium, Diij. S; IIupc, Echin. (1862) p. 198.

Antt'don celticus, Nornuin, Anii. ^- Mar;, xv. (1865) p. 104; Wyv.
Thonhs. Proc. Bo;/. Soc. Ed. vii. (1872) p. 765 ; F. H. Carp. Tr.

Linn. Soc. Bond. ii. (1879) pi. iv. tig.^. 1-8.

Antedon mediterraneus, Wy>\ Thorns. Proc. Roy. Soc. Ed. vii. (1872^
p. 765.

Antedon phalangium, P. H. Carp. Tr. Linn. Soc. Lond. ii. (1879)
p. 29; Marion, Ann. Sci. Nat. viii. (1879) p. 40, pi. xviii.

;

Lmhciy, Mitfh. Zool. Stat. Neapel, ii. (1880) p. 53; P. IL Carp.
Zool. Anz. iv. (1881) p. 521 : Bel/, Proc. Zool. Soc. 1882, p. 534

;

P. II. Carp. P Z. S. 1882 (1883), p. 746 : id. Proc. Boy. Soc. Ed.
xii. (1884) p. 361 ; id. Trans. Linn. Soc. ii. (188(5) p. 476, pi. 57

;

id. Chall.Bep. Com. (1888) p. 158, pi. xxvii. tigs. 23-29, pi. xxviii.

figs. 1-3; Bell, Ann. Sf May. iv. (1889) p. 433; P. H. Carp.
Jonrn. Linn. Soc. xxiv. (1891) p. 67.

c

Cirri from about thirty- five to forty- five in number, with the

distal joints shorter than broad, square, or rather longer than
broad ; specimens with very long joints found in the Mediterranean,

but not known from the liritish Seas ; with or without a penulti-

mate spine. The cirri vary in length, and may have as many as

fifty joints.

The centrodorsal is large, flattened on its free surface, rounded or
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conical ; the central portion is always free of cirrus-sockets. It

does not hide the radials, the second of which varies somewhat in

form but may be said to be generally wider than long, with an in-

cision of varying depth along its distal edge ; the depth of the

incision varies with the form of the axillarj'^, which may have three,

four, or five sides.

Ten fairly stout arms, the first brachial inconstant in form but

always much smaller than the second, the third a syzygj ; the next
four more oblong, with a backwardly directed process alternately on
the inner and outer sides ; the ninth a syzygy ; the succeeding

joints triangular, with frequent syzygies; then squarer, then longer

than broad.

The first two pinnules long and subequal, of thirty joints or more,

the basal quite short, the rest a good deal elongated ; the succeeding

pinnules are shorter and their joints longer, except at the base.

Disk naked.

Colour in life said to be green, rather pale brown in spirit, white
when dried.

Measurements. All the specimens from the British area are so

injured in one way or another, that a table of comparative measure-
ments would only be misleading ; the arms are about 150 mm. long,

the cirri are of very various leiigths (up to about 40 mm.), the disk

5 to 7 mm. across ; the two first pinnules are about 10 mm. long.

Distrihution. Mediterranean ; Eastern side of North Atlantic, as

far out as Madeira, and as far north as the Hebrides. Shallow
water to 700 fms.

a-i. The Minch. 'Porcupine ' Exp.
j. Skje, 25 to 40 fms. [Type of Comatula tooodivardi

{C. celtica), Barrett.]
k. S.W. Ireland, 250 fms. ' Flying Fox ' Exp.

ASTEROIDEA {see p. 18).

ARCHASTERIDtE {see p. 19).

PARARCHASTERIN^ {see p. 19).

PONTASTER.

Pontaster, Sladen, Chall. Nar. i. (1885) p. 610 ; id. Chall. Rep. Ast.

(1889) p. 23.

A Pararchasterine with small disk and long tapering rays.

1. Pontaster tenuispinis.
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LUtk. Vid. Medd. 1871 (1872), p. 240 ; Moeh. 4- BMschli, JB. Comm.
Kiel, ii. & iii. (1875) p. 148 ; Fen: Arch. Zool. v. (1876) p. 268

;

Kor. ^- Dan. Nyt May. xxiii. (1877) 3. p. 59 ; iid. Norske Nordhavs
Astcroidfia, (1884) p. 85.

Pontaster temiispinus, Sladen, Chall. Rep. Ast. (1889) p. 28.

Pontaster teuuispiuis, Bell, Ann. 8f Mag. iv. (1889) p. 433 ; id. P. Z. S.

1892, p. 430, pi. xxvi.

Pontaster tenuispinus, var. platyuota, Sladcn, Chall. Rep. Ast. (1889)

p. 29.

Pontaster hebitus, id. op. cit. p. 33.

Pontaster limbatiis, id. op. cit. p. 35.

The proportion of E, to /• of disk varies between 3| and 7^ ; a

very variable species in many characters.

Disk and arms tlat, but the depth of the side at the angle of the

disk varies somewhat; the arms taper regularly and, as a rule, end
in fine points. The bases of the arms on the dorsal surface some-
times, but not always, marked by a perforated area (the " papu-
larium"), of an elongate lens-like form containing from about ten

to twenty holes. The sides of the arms, above, bounded by a pretty

stout superomarginal, which may, however, be so thin as to be
merely a Hue on the upper surface. There may be as many as 40
superomarginals, and pretty constantly each carries a well-developed

spine, the base of which is surrounded by a number of spinelets.

A similar, or sometimes rather stouter, spine is borne by each infero-

marginal, and one or more of the surrounding spinelets may be
prominent on account of their length. The intermediate plates on
the lower surface are, as a rule, thickly covered with spines, but in

these last there are, at times, reductions. The spines on the ambu-
lacral plates vary considerably in number and disposition, but the

most usual arrangement appears to be a row of about six small

sipncs along the groove, with one, two, or three larger spines set

transversely. Pedicellariiio present or absent. Delicate spines may
sometimes be seen rising from the dorsal paxilliform plates.

11 = 10; 10; 11-5; 13; 14; 14; 165; 18.

r = 74;47; 55 ; 49 ; 64 ; 72 ; 66 ; 61.

IHstrihution. Both sides of North Atlantic, as far south as

Scilly Islands ; Arctic Ocean, Kara Sea. 70 to 778 fms.

a. Faeroe Channel, 365 fms. ' Porcupine ' Exp. (St. 65).
b, c. Faeroe Channel, 363 fms. ' Porcupine ' Exp. (St. 54).
d-/. Faeroe Channel, 540 fms. 'Knight Errant ' Exp. (St. 8).

ff-i. Faeroe Channel, 608 fms. ' Triton ' Exp. (St. 9).

k. Faeroe Channel, 305 fms. ' Porcupine ' Exp.
/-;;. Otf Valentia, 100-150 fms. ' Porcupine ' i^xp.

q-w. S.W. coast of Ireland, 315 fms. ' Flving Fox ' Exp.
a--z. S.W. coast of Ireland, ? 250 fms. ' Flving Fox ' Exp.

a'-d'. S.W. coast of Ireland, 5)0-400 fms. G. C. Bourne, Esq.
e'-h'. S.W. of Scilly Islands, 305 fms. ' Porcupine ' Exp.
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PLUTONASTEEIN^ (see p. 20).

PLUTONASTER.

Plutonaster, Sladen, Chall. JS'ar. i. (1885) p. 610 ; id. Chall. JRep. Ant.

(1889) p. 81.

A Plutonasterine -with thick, generally unarmed superomarginals,

which extend on to the abactinal surface, without pedicellarise.

Keij to the Species,

Two rows of adambulacral spines .... 1. P. hifrons.

Five rows of adambulacral spines .... 2. P. pareli.

1. Plutonaster hifrons.

Archaster bifrons, Wi/v, Thorns. Depths of the Sea, (1873) p. 122,

figs. 17 & 74.

Plutonaster bifrons, Sladen, Chall. Rep. Ast. (1889) p. 84.

R= 3-2rto 4-8 r.

Disk rather large ; arms distinct, tapering rather rapidly and quite

regularly. Ambulacral grooves rather wide, bordered by two rows

of spines ; of the inner, which are smaller, there are ordinarily nine

or ten, in the outer row there is only one, which is much larger, and

has near its base a number of spinelcts. The intei'mediate plates

on the ventral surface are arranged in very regular rows, and are

covered by a number of fine spines among which one larger is

generally seen ; these plates extend but a very short way on to the

arms. The inferomarginals are at first wider than long, but about

the middle of the arm are almost quadrate ; they carry a single

(very rarely 2 or 3) short spine ; the superomarginals are rather

large, but of much the same form ; their single, very rarely double,

spine is no longer, but the granulation with which they are covered

is coarser. The upper and lower plates (30-35) correspond exactly,

and the sutures which separate the neighbouring plates are uncom-

monly distinct. The paxilliform plates of the upper surface are

small, delicate, and regular ; the madreporite is not apparent, but its

position may be easily recognized by the less crowded arrangement

of the paxilla3 which hide it.

Colour creamy yeUow.

R.
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a-c. Faeroe Channel, 530 fnis. ' Knight Errant ' Exp. (St. 7).

d-f. Faeroe Channel, o'jo fms. ' Triton ' Exp, (St. 11).

g-j. Faeroe Channel {T/to»tson coll.). John Murray, Esq.
k. W'est of Donegal Bay, 13(J0 fins. ' Porcupine '' Exp. (St. 19).

2. Plutonaster pareli.

Astropecten parelii, J)iib. ^- Kor. J'ct.-Akad. JIdly. 1844 (1846),
p. 247, pi. vii. tigs. 14-16.

Archaster parelii, .b'rtrs, Norg. Ech. (IBGl^ p. 3o ; Tko^nson, Depths
of the Sea, (1873) pp. 122, 181, 456.

Plutouaster (Tethyaster) pareli, Sladcn, Chall. licp. Ast. (1889)
p. 10i>.

R = 2 r (nearly).

.•\rms short and broad, disk large ; marginals very largo, extend-
ing considerably on to both ventral and dorsal surfaces. Ambulacra
rather narrow, bordered by a very largo number of spines ; those

aro in five transverse rows, and the inner have again five in each
long row ; in the outer the spines are mach larger and less numer-
ous. The intermediate plates, which extend but a short way beyond
the disk, are covered with large fiat granules and a few larger fiat-

tened spines, of much the same size as the largest of the adambu-
lacral spines. The infcromarginals and superomarginals at the

rounded angles of the disk very long, wider within than without

;

further out the plates are wider, and the outer and inner edges are

of the same breadth. About twenty-five to thirty plates on either

side of each arm ; these plates are sometimes broken into two ; they
are in each row covered by a close pavement of polygonal plates,

some of which, in the lower series, become prolonged into distinct

spines. The dorsal surface is occupied by a regular pavement of

quadrate or polygonal plates, each of which may be resolved into a

number of fine spines flattened at their free ends. Among them
the madreporite, which is situated not far from the centre, may be

easily detected.

Colour said by Diiben and Keren to be " intense sanguineus ;" in

spirit creamy yellow, the marginals lighter than the rest.

R. r.

19 8

Distribution. Eastern side of North Atlantic north of Great
Britain. Very rare in the British seas. 155-1608 fms.

a. North of Ireland, 1360 fms. ' Porcupine ' Exp.
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PORCELLANASTERIDtE {see p. 20).

CTENODISCIN^ (see p. 20).

CTENODISCUS.

Ctenodiscus, M. 2): Si/st. Ast. (1842) p. 76 ; Perr. Arch. Zool. exper. iv.

(1875) p. 302; Vig. op. cit. vii. (1878) p. 226.

With the characters of the subfamily.

1. Ctenodiscus crispatus. (Plate X. figs. 1-3.)

Asterias crispata, Retz. Bus. Spec. Ast. (1805) p. 17.

Asteiias polaris, Sabine, Suppl. to Ap]}eiidix of Parnfs Voyage,

(1824) p. ccxxiii, pi. i. figs. 2 & 3.

Astropecten polaris, Gray, Ann. 8f Mag. vi. (1840) p. 180.

Ctenodiscus polaris, M. ' Tr. Syst. Ast. (1846) pp. 76 & 129, pi. v.

fig. 5.

Ctenodiscus pygmaeus, id. op. cit. p. 76.

Ctenodiscus crispatus, Di'ib. 8f Kor. Vet.-Akad. Hdlg. 1844 (1846),

p. 253 ; Surs, Nyt Mag. vi. (1851) p. 160; Stimpson, Inv. Grand
Manan, (1853) p. 15 ; Liilken, Vid. Medd. 1857, p. 45 ; Sars, Norg.
Ech. (1861) p. 26; Verrill, Proc. Bost. 8oc. N. H. x. (1866)

pp. 345 & 356 ; Perrier, Ann. Set. Nat. xii. (1869) p. 298 ; Sfux-
berg, (Efv. Vet.-Akad. Fork. xxxv. (1879) no. 3, p. 30 ; Jarzy?isky,

Cat. Ech. in mart albo apud Wagner, Wirbellos. Weiss. Meer.

(1885) p. 170.

Ctenodiscus coruiculatus, Perrier, Arch. Zool. exper. v. (1875) p. 300 ;

Viguier, Arch. Zool. exper. vii. (1878) p. 228; Duncan S^- Sladen,

Greenl. Ech. (1881) p. 49 ; Koreii Sf Danielssoi, Norske Nordhavs
Ast. (1884) p. 84; Sladeji, Chall. Hep. Ast. (1889) p. 171.

E = 2r.

General form stellate, with rather deeply incurved sides, flat-

tened ; a large terminal plate. Ambulacra wide, with large suckers,

and bordered by a row of spines, three to each plate, and externally

to them one or two others, which are generally rather smaller. The
ventral surface spineless. The marginals with spines ; the supero-

marginals are elongated from above downwards and form a vertical

wall on every side of the disk; neither on them nor on the infero-

marginals is a spine always developed, but it is generally ; it is

never large, and there is never more than one. There are about

fifteen marginals on either side of each arm. The paxilliform

plates of the upper surface are very delicately stellate and closely

packed. The madreporite, which is distinct and rather deeply

grooved, is not far from the margin of the disk.

Colour in spirit creamy yellow.

E. r.

28-5 14
26 14
24 H
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DisfrUmtion. Both sides of the northern part of the Atlantic, and

Arctic Ocean. 7-032 tins.

a. Faeroe Channel, OOP 0' 0" N., 5° 13' 0" W., 312 fms. ' Porcupine ' Exp.

ASTROPECTINID.E {see p. 20).

ASTROPECTININiE {see p. 20).

Key to the Genera of Astropectininae.

A. Superomarginal plates with a prominent
ridge.

Superomarginals much smaller than infero- [p- 65.

marginals 1. Leptoptychaster,
Suporomarginals nearly or quite equal to

inferomargiuals 2. ASTR0PECTEN,p.(i6.

B. No prominent ridge to superomarginals.

Spinelets simple ; amhulacral armature a

straight series of numerous and uniform

spinelets 3. Psilaster, p. 68.

Spinelets in sheath ; amhulacral armature

an angulated series of a few spinelets, [p- 69.

not all alike 4. Bathybiaster,

1. LEPTOPTYCHASTER.

Leptychaster, Srhith, Ann, i<f Mag. xvii. (1870) p. 110.

Leptoptychaster, id. Phil. Trans, clxviii. (1879) p. 277 ; Slad. Chall.

Hep. Ast. (1889) p. 175.

Flattened, with narrow ambulacra; superomarginals smaller than

infcromarginals, intermediate plates extending only partly along

the rays.

1. Leptoptychaster arcticus.

Astropecten arcticus, M. Sarx, Ni/t Mag. vi. (1851) p. 161 ; id. Faun.

lift. Norv. ii. (1850) p. 01, pi. ix. figs. 16-18 ; id. Korg. Ech.

(1861) p. 32; Diij. ^- Hup. Echin. (1802) p. 428.

Archaster liitkeui, Barrett, A7in. Sf 3Iaf/. xx. (1857) p. 46, pi. iv.

fig. 3 ; I)uj. lV JLip. Echin. (1862) p. 428.

Archaster arcticus, Verr. Am. J. Sci. xvi. (1878) p. 373; Stor7n, Vid.

Norsk. Selsk. Skrif. Throndjhem, viii. (1879) p. 252.

Leptoptychaster arcticus, Sladen, Chall. Rep. Ast. (1869) p. 189.

R = 2-25 r.

A small species, with a large disk and rapidly tapering arms, the

angles between which arc distinctly rounded ; the rather narrow

ambulacra are bounded by a row of long spines arranged by threes

on each adambulacral, outside of which are other rows so closely

packed as to be almost disorderly in their disposition ; the inter-

mediate plates which fill up the rather large interbrachial area, but
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do not extend far into the rays, are closely covered with sharp

spiniform granules. The marginals arc short but quite distinct,

and the superomarginals, though much less wide than the infero-

marginals, remain distinct to the top of the arm. They are both

covered by large granular plates, which sometimes take on the

appearance of spines ; there are from 20 to 40 marginals on either

side of each arm. The dorsal surface formed of the ends of fine

paxillae, the form of which is obscured by the integument which

invests them.

Colour : dry or in spirit, white ; alive, cinnabar to orange.
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Asterias aranci.ica, O. F. Mi'ill. {mm Litm.) Prod. Zool. Dan. (1770)
p. 234, no. L>8.]1 ; id. Zool. Dan. iii. (1789) p. 3, pi. Ixxxiii. ; Flem.
Brit. An. (1828) p. 486; Johnston, Loudon s Mag. Nat. Hist. ix.

(1836) p. 298, fig. 43.

Asterias aurantiuca, Forbes, Mem. We)-n. Sac. viii. (1839) p. 118 ; id.

lirit. Starf. (1840) p. 130; Thompson, Nat. Hist. Irel. iv. (1856)

p. 440.

Astropecten muUeri, M. Tr. Arch. f. Nat. x. (1844) p. 181 ; Diib. ^
Kor. Vet.-yikad. HdUj. 1844 (l84fi) p. 24G ; Sars, Norq. Ech.

(1861) p. 28; Perr. Anii. Sci. Nat. x\\. (1869) p. 297; Mob. !<f

Biitschli, Jli. Comm. Kiel, ii. & iii. (187.'5) p. 146.

Astropecten echiniilata, M. Tr. Arch./. Nat. x. (1844) p. 181.

Astropecten acicularis, Nortn. A>in. <^- May. xv. (186oj p. 110.

E, = 8r to 4-br.

Flat ; arms well marked off from disk, taperinir rop^ularly and rather

rapidl)- to an obtuse end. Ambiilacral groove wide, bordered bj- three

rows of spines, flattened and blunt at their tips, stronger without than
within. The plates on the ventral surface are thickly covered with

short, blunt, stout si)inules, among which (especially near the angle

of the mouth) a few longer and sharper spines may ])e scattered.

At the sides the inferomarginal plates, which project somewhat
beyond the suporomarginals, bear a single row of long outwardly

and upwardly cuiTcd spines ; the superomarginals, which are more
than twice as long verticallj' as they are horizontally, are closely

covered with spinous granules, which on the extreme upper edge

become developed into one, two, or three short conical spines. The
paxilioe on the upper surface small, in numerous regular rows. A
prominent central ossicle. Madreporite rather large, distinct, near

margin.

The number of marginal plates varies with the length of the

arms ; a specimen of moderate length (5 to 6 inches) has about 40
on either side of each arm.

Colour very variable, from light red to yellow, with or without

purple marks; in spirit, light or dark yellow; dry, darkish brown to

light yellow above, rather lighter below.
Width of arm

R. r. at base.

92 21 20
79 17 18-5

61 15 15
49 15 15
42 12 10-5

15 5 5-5

Distrihuiion. Eastern side of Atlantic from Norway to Liberia

;

Mediterranean. 10-1000 fms.

a c. East of the Shetland Islands, 64-75 ' Porcupine " Exp. (Sts. 67
fms. & m).

f. Between Scotland and Faeroe Banks, * Porcupine ' Exp. (St. 46).

374 fms.

g. Ayrshire. Prof. E. Forbes.

h. N.W. of AchlU Head, 183 fms. ' Porcupine ' Exp. (St. 18).

f2
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»". Off Achill Head, 500 fms. Royal Dublin Soc.

/, k. Off West coast, Ireland, 2^Q fms.

I, m. Off West coast, Ireland, 315 fms.

n. Oft" West coast, Ireland, (?) fms.

o. S.W. coast, Ireland, 1000 fms.

p-t. Off South Sound, 20-25 fms. E. Irish Acad.
u-x. Off" the Skelligs, 90 fms. R. Irish Acad.
y-b'. Blackrock Bay. R. Irish Acad.

c'. Galway Bay, 15 fins. R. Dublin Soc.

d'. 40 miles off Bolus Head, 115 fms. R. Dublin Soc.

e'-ff'. Kenmare River.

h'-k'. Newcastle, co. Down. Belfast Nat. Hist. Soc.

/', m'. Portaferry, Strangford Lough. Belfast Nat. Hist. Soc.

n', o'. Coast of Ireland. Earl of Enniskillen.

p', g'. Oft" Liverpool.

r'-t'. Plymouth.
u',v'. CuUercoats, Nov. 1890. R. Howse, Esq.

w'-s'. Montrose, July 16/18, 1890. W. Duncan, Esq.

a", b". Outer Haaf, Shetland, 80-100 fms. Rev. Canon Norman.

2. Astropecten sphenoplax. (Plate XI.)

Astropecten sphenoplax. Bell, Proc. R. Duhl. Soc. vii. (1892) p. 522,

pi. xxiii.

R nearly equal to 5 ?• ; breadth of arm at base equal to diameter

of disk. Marginal plates about 30, the lower sharply cut at their

free edge so as to be wedge-shaped or to leave a gap between each

plate. No spines on the superomarginals, or a few scattered spines,

or prominent spines are pretty regularly developed from the angle

to the middle of the arm, one on each plate, and more distally there

are distinct spinous tubercles. The arms taper rather rapidly, and
near the tip the whole of the dorsal surface is occupied by the

superomarginals. The adambulacral plates are rather closely

covered by fine spines arranged in two or more definite rows, or in

two definite rows and the remainder more irregular. About ten

spines at the sides of the inferomarginals, some of which are so

long as to extend beyond the hinder edge of the plate next in front,

and some of which are quite short. Madreporite quite close to a

superomarginal.

Colour, in spirit, straw to brown.

R = 52 ; 51 ; 49. r = 11-5
; 11 ;

11-5.

a-e. 45 miles off Blackrock (N.N.W. of Achill

Island), 500 fms. } Royal Dublin Soc.

Only known locality.

3. PSILASTER.

Psilaster, Sladeti, Chall. Nar. i. (1885) p. 611 ; id. Chall. Rep. Aet.

(1889) p. 221.

An Astropectinine in which there is no marginal fringe ; the
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supcromarginala have no ridgo and are not channelled ; the epinos

are not enclosed in sheaths, and those on the sides of the ambulacral

groove are suboqual, numerous, and in a straight row.

1. Psilaster andromeda.

Astropecten andromeda, M. Tr. St/st. Ast. (1842) p. 129 ; D'db. ^
Kor. Vet.-Akad. Ildlfj. 1844 (1846), p. 250, pi. vii. figs. 18 k 19 ;

Sars, Norq. Ech. (18(31) p. 30: Buj. ^- Hup. Echin. (1862) p. 420;

Miih. ^ Biitschli, JB. Conun. Kiel, ii. & iii. (1875) p. 148; Kor.

^ Dan. Nyt Mag. xxiii. (1877) p. 05; iid. Norske Nordhavs

Asteroidea, (1884) p. 81, pi. xiv. fig. 16.

Astropecten christii, Diib. ^ Kor. (Efv. Vet.-Akad. Fork. 1844

(1845), p. 113.

Psilaster andromeda, Sladen, Chall. Rep. Ast. (1889) p. 224.

R = 3-2 r to 4-2 r.

Arms well marked off from disk, with rather deep sides, tapering

regularly but not rapidly to a somewhat sharp point. Ambulacra

wide, bordered by a single row of rather delicate spines, of which

there are about eight on each plate ; beyond these are three rows of

shorter and finer spines, two or three in each row. The infero-

marginals are largo, much wider than long, bear a few spinos and

a number of scale-like tubercles, in some cases covered by membrane.

The superomarginals, of which there are 30 to 40 on the side of

every arm, correspond in number to the inferomarginals ; they are

characterized by the presence on them of rather large scales, but on

them, as on the lower plates, the central part is, in dry specimens,

bare. The plates of the dorsal surface are small, with delicate

paxillar spines ; the madreporite, which is not conspicuous, is rather

nearer the margin than the centre of the disk.

Breadth of arm
B. r. at base. Height of do.

69 16-5 16 10-5

64 17-5 17 10

55 16 14 9

40 12-5 11-5 7

Distribution. European coast, from Bay of Biscay to Kola Penin-

sula. 40-600 fms.

a. 59° 37' N., 7° 19' W., 530 fms. Vov. ' Knight Errant ' (St. 7).

b. 59° 40' N., 7° 21' W., 516 fms. Voy. ' Knight Errant ' (St. 10).

c, d. 59° 29' N., 7° 13' AV., 555 fms. Voy. ' Kniirht Errant ' (St. 11).

e. 50° 29' 26" N., 11° 4' W., 400 fms. G. C. Bourne, Esq.

4. BATHYBIASTER.

Bathybiaster, Dan. ^ Kor. Nyt Mag. xxvii. (1883) p. 285 ; iid. Norske

Nordhavs Aster. (1884) p. 94; Slad. Chall. Ast. (1889) p. 175;

Bell, P. Z. S. 1891, p. 230.

Astropecten (pars), Dan. ^ Kor. Nyt Mag. xxiii. 3. (1877) p. 62.

Flattened, with very wide ambulacra, at the sides of which lie
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poouliarly mollified sitinos ; interbracliial spaces closi'ly beset with

pedicoUaria-like scales. INFarginals confined to the sides of the

arms : the dorsal paxillar area free of pores on the disk and along

the middle of the arms. Anus present or absent. The adambu-

lacrals form a series of angles which project into the ambulacra!

groove, and bear spines on either side. No epiproctal cone.

1. Bathybiaster vexillifer.

Archaster vexillifer, Jf'i/r. Thorns. Dq)t/is of the Sea, {lS7S)\x 150,

fiir. 'J").

Astvdjiivton voxillilor, J'u/iiicr, Arch. ZooJ. e.rpdr. vii. (1878) p. 240.

Bathvbiastor vexillifer, 'Sladot, C.'iall. J^cp. Ast (1889) p. L'43

Bell, P. Z. S. 1891, p. 228, pis. xxiii. & xxiv.

R = 5 r.

Arms and disk fiat ; the former with deep vertical sides formed

by the marginals, of which there are about 70 in each row ; those

of the superomarginal series have each a single short spine near the

upper edge, and the inferomarginal similar and subeiiual spines near

the upper and lower edges. The adambulacral spines are arranged

by fours on two sides of a triangular plate, the apex of which bears

a spine. Connected with this spine is a grooved spiniform body or
*' vexillum," the edges of which are finely denticulated. A small

anal orifice. Madreporite small, near margin of disk.

a. Facroe Channel, 344 fms. ' Porcupiuo ' Exp. (St. 76).

Unique specimen.

LUIDIIN.E (sec p. 21).

LUIDIA.

Luidia, Forbes, Mem. Jl'eni. Soc. viii. (1839) p. l!?.'>; M. Tr. St/st.

Asf. (1842) p. 77; Xorm. Ann. >^'- Aim/, xv.' (1805) p. 117; ,-1. 1-1//.

Mem. Mns. C. Z. v. (1877) p. 117 ; J'i<}. Arch. Zool. tuy«?/-. vii. (1878)

p. 228 ; Sloih-n, Chall. Jicp. Ast. (188iM p. 244.

Ilemicnomi.'*. .V. Tr. Bcr. Ah: Berl. 1840, p. 104.

IVtalaster, Gray, Ann. ^y Mag. vi. (^1840) p. 183.

A Luidiine with elongated, flattened rays, frequently more than

five in number, and exhibiting a marked tendency to break otf with

great power of repair.

Key to the Sj^ccics,

Seven or eight rays 1 . Z. ciliaris.

Five rays 2. L. sarsi.

1 . Luidia ciliaris.

Astt-rias rubons, Joh/i.-<ion i^iion Linn.), London's M<u;. Xnt. Hid. ix.

(1830) p. 144, lig. 20.

Asterias ciliaris, rhilippi, Arch.f. Nat. iii. (1837) p. 194.
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Luidia friv/Wi^t^imn, Forl/en, Mem. Wern. Soc. viii. (18.'59) p. 123,

T)l. iii. i\ir. 8 (])iiT») ; id. lirit. Hturf. (1841) p. 1.% (pars) ; Mait-
land, Faun, lielij. Sept. (I80I) p. 88; Thonqmon, Nat. Hist. Irel.

iv. (18r;(;) p. 441.

Astorias j)ef;tinata, (Mich, Mcaj. Nut. Hid. iv. (1840) p. 34.

J^iiidia PciliarLs, Gray, Ann. i<f May. vi. (1840) ]). 18;5.

Luidia ciiiaris, Duj. % Hup. Echin. (1802) p. 4.'W (mrs) ; Terr. Ann.
>Sci. Nat. xii. (1800) j). 300, pi. 18. fif,'. 17; PiHcher, Act. Soc.

Linn. Bordeaux, xxvii. (1872) p. 30.3; I'en-. Arch. Zool. exper. v.

(1870) p. 202; Ludw. Milth. zool. Stat. Neap. i. (1879) p. /j44
;

Sladen, C'hall. Rep. Ad. (1889) p. 254.

Astcrias iiiip(;rati, Dclle t'h. JJescr. An. Sic. cit. iv. (1841) p. f>7.

Luidia •savi^'-iiii, M. Tr. Si/d. Ad. (1842) p. 77 (pars) ; JJiih. ^ Kor.

Vet.-Akad. HdUj. 1844 (1816),]). 2o4(par.s); Sarn, Nory. Ech.

(1801) p. 20; Norm. Ann. ^ May. xv. (I8O0) p. 117; Jleller,

Zoopk. u. Ech. Adriat. Mccr. (1808^ p. 65 ; Scott, I'roc. Roy. Rhya.

Soc. Edin. 1890-1 (1892), p. 82.

R = 5 r to 7 r (about).

Rays Hovcn or oif^ht, lonf^, well marked off from the disk, tapering

very sliglitly, so that the sides are almost parallel till quite close to

the end, which is wedf^e-shupod and very fragile. Ambulacra wide,

bounded by one row of small delicate, and an outer row of longer

and stronger spines ; in both sets the neighbouring spines are rather

widely separated from one another. Beyond the adambulacral

jtlates is a row of respiratory pores, which are immediately succeeded

by the inferomarginals, carrying a row of three or four, as well as a

number of small, but closely packed, rather delicate spines, I'axilla)

of upper surface numerous, regular, stellate above. Madnjporito

small, obscure, near edge of disk. Fedicellaritc trivalve, very broad,

arranged regularly on either side of adambulacral ossicles.

Colour of spirit-specimens faded yellow to brownish, lighter below,

sometimes with darker patches ; dry, more or less orange, darker

alongside the arms, below lighter to greyish.

R.»
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g. Oyster-beds, off Stackpole Head, Jan. 1889.

h. Cornwall.
i. Polperro.

j. Falmouth. W. P. Cocks, Esq.
k. Plymouth, Prof. Stewart.

I. Plymouth.
m, n. Berwick. Dr. G. Johnston.

o. Shetland Islands. E. M. Nelson, Esq.

2. Luidia sarsi.

Luidia fragiHssima, Forbes, Mem. Wern. Soc. viii. (1839) p. 123 ; id.

Brit. Starf. (1841) p. 135 (pars).

Luidia sarsii, Diib. ^ Kor. (Efv. Vet.-Akad. Fork. 1844 (1845),

p. 113 ; Sars, Nyt Mag. x. (1859) p. 46 ; id. Norg. Ech. (1861) p. 25 ;

Norm. Ann. ^ Mag. xv. (1865) p. 118 ; Hodge, Trans. North. 8f

Durh. iv. (1872) p. 134; Dan. ^ Kor. Norske Nordhavs Ast.

(1884) p. 94; Sladen, Chall. Rep. Ast. (1889) p. 258; Scott,

Proc. R. Phys. Soc. Edin. 1890-1 (1892), p. 82.

Luidia savi^^nii, Diib. 8,- Kor. Vtt.-Ak. Hdlg. 1844 (1846) p. 254
(pars).

E = 5 r (u early).

Five arms, not very long, taperiug rather rapidly, so that they
have the form of elongated triangles, rather but not very fragile.

Ambulacra wide, bordered by three rows of spines, of which the

median is the larger, while the innermost is directed towards the

groove ; there is a row of respiratory pores followed by infero-

marginals as in L. ciliaris, the three or four large spines carried

by which are proportionately and the smaller spines are absolutely

larger than in the other species ; the rays of the stellate heads of

the paxillae are also longer, and one ray often forms a projecting

spinS. Madreporite small, obscure, marginal. Pedicellaria3 rare,

small, papilliform.

Colour, in spirit or dry, white.

E.*
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PENTAGONASTERIDyE {see p. 21)

.

PENTAGONASTERIN^ (see p. 21).

Ke>/ to the Genera of Pentagonasterinoe.

Body pentag-omil 1. Pkntagonastkr, p. 73.

Body with elou<,nited arms 2. Nymphaster, p. 75.

IncertcB sedis.

Marginals indistinct 3. Hippasterias, p. 7G.

1. PENTAGONASTER.
Pentagonaster, C. F. Schultze, Betr.verst. Seesferne, (1700) p. •'50; Perr.

Arch. Zool. exp. v. (1876) p. 6 ; Sladen, ChalL Rep. Ast. (1889) p. 2(14.

Goniaster (pars), Ag. Mem. Soc. Neuch. i. (1830) p. I'Jl ; M. Tr.

Arch.f. Nat. vi. (1840) p. 322.

Astrogonium, M. Tr. (pars) Syst. Ast. (1842), p. 52 ; Sladen, Chall.

Rep. Ast. (1889) p. 263.

Body flat, pentagonal, sides nearly straight ; marginals not

numerous, usuall}- covered with granules ; dorsal intermediate

plates hexagonal or irregular in form, covered with flat granules and
extending to the ends of the rays ; no valve-like pediceUarioe.

Key to the Species.

R is less than 2 r LP. granularis.

K is more than 2 /• 2. P. yreeni.

1. Pentagonaster granularis. (Plate X. figs. 4, 5, & 6.)

Asterias granularis, Retzius, Vet.-Akad. Ildly. iv. (1783) p. 238;
Abilg. in Zool. Dan. iii. (1788) p. 19, pi. xcii.; Retz. Diss. Spec.

Ast. (1805) p. 10.

Asterias tessellata, var. A, Lamk. An. s. Vert. ii. (181G) p. 552

;

id. op. cit. 2nd ed. (1840) iii. p. 238.

Astrogonium granulare, M. Tr. Si/st. Ast. (1842) p. 57 ; Sars,

Nary. Ech. (18G1) p. 40.

Astrogonium borealo, Barrett, Atm. ^- May. xx. (1857) p. 47, pi. iv.

tig. 5.

Gouiaster granularis, Liltk. Vid. Medd. 1864 (1865), p. 140.

Pentagonaster granularis, Kor. i^- Dan. Nurske Norhavs Ast. (1884)
p. 58 ; Sladen, Chall. Rep. Ast. (1889) p. 268.

Pentagonaster balteatus, Sladen, Proc. R, Irish Acad. i. (1891)
p. 688, pi. XXV.

Pentagonaster conoinnus, id. t. c. p. 690, pi. xxvi.

R = l-3rto 1-4 r.

Small, sides slightly curved. About seven supero- and infero-

marginals on either side of each arm with a single terminal plate.

Ambulacra very narrow, bordered by two rows of spines, of which
there are two or three on each plate ; those of the inner row are
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longer than those of the outer but are not so stout. The inter-

mediate plates uniformly but coarsely granulated, the graiuilation

much coarser than that on the marginal plates, from which it

becomes more or less lost. The plates of the dorsal surface regu-
larly hexagonal or sometimes irregular, covered by broad flat

granules, Madreporite inconspicuous.

Colour, dried, white.

E.
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innermost are lon2;er than wido ; one or two about the middle of

the row tend to be square, and the more external are wider than

long ; the terminal superomarginal plate is elongated, and the more
so when there are seven tlian when there are eight plates, while

the terminal inferomarginal plate is triangular. The abactinal

plates of the disk are uniformlj- granulated and are irregular in

shape, witli a not very well marked tendency to be hexagonal in

form. The ultimate, and sometimes also the penultimate, supero-

marginal of either side of each arm is not separated from its fellow

by any of the abactinal plates.

The granules of the plates of the actinal are somewhat coarser

than those of the abactinal surface ; on each side of the middle line

of the arm there are two rows of plates, one of which extends to

the end of the arm and the other halfway. The adambulacral

spines are short and square at their tip, so that they differ hartlly

at all from tlie granules of the adjacent plates ; they are arranged

in a single row, and there appear to be five on each adambulacral

plate. The groove is exceedingly narrow, and the tube-feet are not

to be seen in the single specimen collected. There are no signs of

any pedicellarifc, and there are no spines. The madreporitc is

undistinguishable. The appearance of the specimen in alcohol is

somewhat leathery, owing to the comparatively thick membrane
with which it is invested.

a. South-west coast of Ireland, 1000 fms. (Type.) * Flying Fox ' Exp.

Only one specimen is known at present.

2. NYMPHASTER.
Nvmphaster, Sladen, Chall. Narr. i. (l88o) p. G02 ; id. Chall. Hep. Ast.

'(1889) p. 294.

Flattened, with elongated arms formed by the marginals alone or

by them and a single row of intermediate plates. Intermediate

plates of dorsal surface with flat tops, ordinarily hexagonal in form,

not extending beyond the disk. Adambulacral sjjines in longitu-

dinal rows. Spines on inferomarginals reduced or absent.

1. Nymphaster subspinosus.

Pentagonaster subspinosus, Pen-. Nouv. Arch. Mas. vi. (1884)

p. 234, pi. vi. tigs. 1 & 2.

Nymphaster protentus, Sladen, Chall. Exp. Ast. (1889) p. 30-?

;

Bell, Ann. ^- Mag. iv. (1889) p. 435; Sladen, Proc. R. Irish Acad.

i. (1891) p. 094.

Nymphaster subspinosus, Norm, in Bourne, Journ. Mar. Biol. Assoc.

'i. (1890) p. 327.

R = 4r (nearly).

Arms five, taper rapidly ; superomarginals touch along middle
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Goniaster equestris, Forbes, Brit. Starf. (1840) p. 125.

Asterias (Goniaster) pquostris, Gould, Inv. Masmch. (1841) p. 344.

Astrogonium phrvgiauiun, M. Tr. Si/st. Ast. (1842) p. 52; Sars,

Norg. Ech. (1861) p. 44 ; Dirj. $>• Hup. Ech. (1862) p. 390.

Goniaster abbensis, Forbes, Ann. Sf Mag. xi. (1843) p. 260, pi. vii.

Astrof^ouium aculeatum, Barrett, Ann. Sf Mag. xx. (1857) p. 47
pi. iv. fig. 4.

Goniaster phrygianus, Norman, Ann. 8f Maq. xv. (1865) p. 123
Hodge, Tr. 'North. Sf Durh. iv. (1872) p. 135.

Hippasterias plana, Perr. Arch. Zool. e.rp. v. (1876) p. 86 ; Dan. Si

Kor. Norske Nordhavs A.st. (1884) p. 59; Sladen, Chall. Rep. Axt

(1889) p. 34] ; Scott, Proc. R. Phys. Soc. Ed. 1890-1 (1892)

p. 82.

Hippasteria phrygiana, Verr. Rep. Comm. Fish. 1883 (1885)

p. 542.

R = 2 >• ; or 2 11 = 3 r.

Proportion of rays to radius of disk varies within wide limits;

disk with concave, plane, or convex sides, more or less tumid above.

Among known British species it may be at once distinguished by

the presence of a vast number of large bivalve sessile pedicellariae.

Arms short, triangular, obtuse at their tips. Ambulacral groove

narrow ; the spinulation at its sides very variable and irregular

;

the most typical arrangement is that of two inner rows of rather

large blunt spines and a row or two rows of twice as many smaller

spines. In small specimens the large bivalve pedicellaria; on the

ventral surface are pretty regularly surrounded by subequal tuber-

cles of some size, but in larger specimens the arrangement of the

tubercles is less regular and their similarity in size is less marked.

In moderate-sized to large specimens there are from 15 to 20

superomarginals and about the same number of inferomarginals.

The most ordinary arrangement is the possession of three tubercles

by the most proximal, two by the more distal, and one by the ter-

minal superomarginals ; and these may be set, when there is more

than one, vertically to one another. On the inferomarginals the

number of tubercles is less constant and their disposition less

orderly. The upper surface is rouglier than the lower owing to the

greater projection of the tubercles, among which are numerous

bivalve pedicollarite. The niadreporite is placed about midway be-

tween the centre and the edge of the disk, is distinct, and of fair

size. In the largest specimens the disk exhibits a tendency to be-

come tumid and the marginals get pressed down to the lower surface.

Colour in life " pale orange " ( Wingate), in spirit white ; when
dried brown to white.

R.
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Distribution. Northern parts of Atlantic, on both sides ; White
Sea. To 150 fms.

a. Coast of Northumherland. K. Howse, Esq.

b. Coast of Northumberland.
e. North of Eng-land. Dr. G. Johnston.

d. North of England. Dr. G. Johnston.

(4-ra3'ed form.)

e. St. Abb's Head, Berwickshire. Prof. E. Forbes.

/, ff.
St. Andrews. Prof. M'Intosh.

h, i. Montrose, July 1889. W. Duncan, Esq.

j. Aberdeen. L. G. Esson, Esq.

Ji, I. Coast of Ross-shire. Dr. Sutherland.

on, n. English coast. Dr. Bowerbank.

MIMASTERIN^ {see p. 21).

MIMASTER.
Mimaster, Sladen, Proc. Roy. Soc. Ed. xi. (1882) p. 702 ; id. Trans. Roy.

Soc. Ed. XXX. (1883) p. 670; id. Chall. Rep. Ast. (1889) p. 331.

With the characters of the subfamily (see p. 21).

1. Mimaster tizardi.

Mimaster tizardi, Sladen, Proc. R. Soc. Edinb. xi. (1882) p. 702 ; id.

Trans. R. Soc. Edinb. xxx. (1883) p. 580, pi. xxxiv. ; id. Chall.

Rep. Ast. (1889) p. 333.

E = 2-2 r.

A large species, with short triangular rays, swollen disk, thin

margins formed by the marginal plates alone. Paxillse compact and
subequal. Eather less than forty marginal plates in each scries, the

lower larger than the upper. Adambulacral armature formed of

delicate spines varying in number and arrangement. Madreporite

obscure.

Colour, in spirit, yellowish or light brown.

a. Faeroe Channel, 555 fms. ' Knight Errant ' Exp. (St. 4).

b, c. Faeroe Channel, 516 fms. ' Triton ' Exp. (St. 10).

d. Faeroe Channel, 555 fms. ' Triton ' Exp. (St. 11).

Not known from any other locality.

GYMNASTERIIDiE [see p. 21),

Key to the Genera of Gymnasteriidse.

A. No spines on dorsal plates 1. Poeania, p. 79.

B. Spines or spinelets on dorsal plates.

a. Superomarginals obscure.

i. With no broad marginal fringe . . 2. Rhegasteb, p. 80.

ii. With a broad marginal fringe .... 3. Cheilaster, p. 81.

^. Superomarginals distinct 4. Lasiasteb, p. 81.
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1. PORANIA.
Qoniaster (para), Ar/. Mem. Soc. Keuch. i. (1836) p. 191 ; Forbes, Mem.

Wcm. Soc. viii. (1831)) p. 118 ; id. Brit. Star/. (1841) p. 122.

Poraiiia, Gray, Ann. vJj- Ma/j. vi. (1840) p. 2>ii^; Norman, Ann. Sf Mag
XV. (1865) p. 122; Sladen, Chall. Rep. Ast. (1889) p. 350.

Asteropsis (pars), M. Tr. Si/st. Ast. (1842) p. 04.

Poranvt is a Gymnastorid in which the marginal plates carry

spines, but in which there is no row of spines along the middle of

each raj'. The plates of the dorsal surface are covered with mem-
brane, but with only few, if any, spines. On the lower surface the

intermediate plates are large and closely packed.

1. Porania pulvillus. (Plate X. figs. 7 & 8.)

Asterias pulvillus, O. F. Mull. Zool. Dan. i. (1788) p. 19, pi. xix.

Goniaster templetoni, Forbes, Mem. Wern. Soc. viii. (1839) p. 118,
pi. iv. figs. 1 & 2 ; id. Brit. Star/. (1840) p. 122 ; Thompson, Nat.
Hist. Irel. iv. (1856) p. 440.

Porania gibbosa, Gray, Ann. 8f May. vi. (1840) p. 288.

Asteropsis pulvillus, M. Tr. Syst. Ast. (1842) p. 04; Sars, Norg.
Ech. (1861) p. 44; DuJ. Sf Hup. Ech. (1802) p. 410.

Porania pulvillus. Gray, Brit. Had. (1848) p. 22; Nortn. Ann. ^•

May. XV. (1863) p. 122; Ferr. Arch. Zool. exper. v. (1876) p. 96;
Henderson, Proc. Roy. Phys. Soc. ix. (1887) p. 333; Sladen, Chall.

Rep. Ast. (1889) p. 300.

R = 2 r.

Rays rather short, triangular, tapering rapidly to a rounded
point. Ambulacral groove moderately wide, with two rows of dis-

tinct, stout, blunt spines on either side. The integument on the

lower surface is marked out into definite areas, corresponding with
most of which (for a few do not extend as far as the margin) are

two short marginal spines. The upper surface is smooth and greasy

to the touch, and the only processes on it are the scattered groups of

papula) ; in dried specimens the surface is closely reticular ; the dorsal

plates can often be seen. The large madreporite is often obscured

by the thick skin and is placed high up on the descending side of

the disk. Considerable diffc-rcnces obtain in the height of the disk.

Colour in life bright red above, lighter below ; in spirit yellowish
;

dried, red to dark brown.

R.
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a. Off Island of North Rona.
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3. CHEILASTER.
Margrinaster (vox liybr.), Pcrricr, Bull. Mus. Cnmp. Zool. ix. (1881)

p. 10 (n. n.) ; id. "^Notio. Arch, du Mus. iv. (1884) p. 229 ; Sladen,
Chall. Hep. Ast. (1889j p. 301.

No more than ilr. Sladen, who temporarily accepts the genus,

cau I, who have only seen one specimen, and that one of 12 millira.

in diameter, add anytliiiig to Prof, rerrier's diagnosis, which does

not err on the side of length. It runs thus :

—

" Petites asteries peutagonales ou a bras pen marques ; ossicules

reconverts par un tugument mince ; ossicules eux-memes delicats
;

d'ordinaire legeremcut epinenx.—Corps borde par une double rangee
do plaques marginales bien distinctes."

1. Cheilaster fimbriatus.

Marginaster fimbriatus, >Sladcn, Chall. Hep. Ast. (1889) p. SO-j,

pi. Iviii. tigs. 4-6.

E- = 6 ;
»' = 5 mm.

Mr. Sladen distinguishes this species as having groups of granules

on the abactinal plates, but no comb of spinelets on the svipcro-

marginal plates ; it has a row of spinelets on the actinal interradial

areas set parallel to the m'argin.

a. 56° 15' N., 11° 25' W., 1360 fms. ' Porcupine ' Exp. (Type.)

4. LASIASTEK.

Lasiaster, Sladen, Chall. Rep. Ast. (1889) p. 371.

In cataloguing this genus I must repeat the word of warning I

gave under Mhej/asta', and I must disclaim any share of respon-

8il)ility for the introduction of another genus based on two small

specimens, which are recognized as being immature. It differs

from Hher/aster in having well-developed supcromarginal plates, and
there is consequently a thick wall-like side to the body. All the

intermediate plates bear isolated groups of spinelets.

1 . Lasiaster villosus.

Lasiaster villosus, Sladen, Chall. Ttep. Ast. (Ie89j p. o72, pi. Iviii.

figs. 7-10.

I am unable to deduce from Mr. Sladen's description the specific

diagnosis of this form, and as the only two specimens I have seen

arc immature I cannot draw up one myself. The figures will show
the student all he can be told.

«, b. 59° 34' N., 7° 18' \\., 512 fms. ' Porcupine ' Exp. (Types.)
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ASTERINIDJE {see p. 22).

Key io the Genera 0/ Asterinidse.

i. Abactinal plates thick and cresceutic. Body
slightly swollen 1. Asterina, p. 82.

ii. Abactiual plates thin and lamellar. Body
quite flat 2, Palmipes, p. 83,

1. ASTERINA.

Asterina, Nardo, Isis, 1834, col. 716; Ar/. Mem. Soc. Neuchdt. i.

(1836) p. 192; Forhes, Mem. Wem. Soc. viii. (1839) p. 119;

Gray, Ann. ^ Mag. V\.{\^iO) p. 289; Forbes, Brit. Star/. (1840)

p. li9 ; Norm. Ann. Sr Mar/, xv. (1865) p. 121 ; Ferr. Arch. Zool. v.

(1876) p. 214; Viff. t. c. (1878) p. 207; Sladen, Chall. Rep. Ast.

(1889) p. 376.

An Asterinid in which the marginal plates are not larger than

the others ; the papulae are distributed over the whole of the upper

surface, the skeletal plates of which are thick and crescent-shaped

and imbricated ; the disk is large and more or less flat.

1. Asterina gibbosa. (Plate X. figs. 9 & 10.)

Asterias gibbosa, Penn. Brit. Zool. (1777) p. 62 ; Turton, Brit. Faun.

(1807) p. 140; Fenn. op. cit. (\^\2) p. 128; Fleminq, Brit. An.

(1828) p. 486 ; de Blainr. Man. d'Act. (1834) p. 2-38.

Asterias verruculata, Retz. Diss. Ast. (1805) p. 12.

Asterias exigua. Belle Chiaje, Mem. An. s. Vert. Nap. ii. (1825)

p. ."jSS, pi. xviii, fig. 1 ; id. Desc. Ati. s. Vert. Sic. cit. (1841) iv.

p. 55, T. p. 122, pi. 125. fig. 1.

Asterias puicbella, de Bl. Man. dAct. (1834) p. 238.

Asterina minuta, Nardo, Isis, 1834, col. 716 ; Aff. Mem. Sue.

Neuch. i. (1836) p. 192.

Asterina gibbosa, Forbes, Mem. Wem. Soc. viii. (1839) p. 120;
Forbes, Brit. Star/. (1840) p. 119; Grai/, Ann. ^ Mag. vi. (1840)

p. 289 ; Thompson, Nat. Hist. Irel. iv. (1856) p. 440 ; Norm.
Ann. 8f Mag. xv. (1865) p. 121 ; IJitk. Vid. Medd. 1864 (1865),

p. 138; Gray, Synopsis, (1866) p. 16; Ferr. Arch. Zool. e.rper. v.

(1876) p. 215; Giard, Bull. Sci. Nord, i. (1878) p. 297; Liidto.

Zeitschr. f. iviss. Zool. xxxi. (1878) p. 295 (genital organs) ; V'g.

Arch. Zool. exper. vii. (1878) p. 207, pi. xiv. figs. 8-12 ; Ludiv.

Mitth. zool. Stat. Neapel, i. (1879) p. 540; Henderson, Proc. R. Phys.

Soc. Ed. ix. (1887) p. 332 ; Barrois, Rev. Biol. i. (1888) p. 70.

Asterias membranacea, Grube, Actin. etc. Mittelm. (1840) p. 26.

Asteriscns verruculatus, M. Tr. Syst. Ast. (1842) p. 41 ; Sars, Nyt
Mag. xix. (1857) p. 49; Lorenz, SB. Ak. Wien, xxxix. (18(50)

p. 678 ; Dzij. S; Hup. F.rhin. (1862) p. 375 ; Heller, SB. yik. Wien,

xlvi. (1862) p. 444; Ferr. Ann. Sci. Nat. xii. (1869) p. 290, pi. 18.

fig. 10 ; Lacaze-Duth. Arch. Zool. e.tpcr. iii. (1874) p. 18 (develop-

ment).

Asteriscus gibbosus^ Fischer, Act. Soc. Linn. Bordeau.r, xxvii. (1872)

p. 366.
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11 = 2 r (nearly).

A small species with short wide arras ; they and the body pretty

thick. Ambulacral grooves rather narrow, t"rinp;cd by a row of

spines arranged in triplets at the sides of the ossicles. The whole

of the lower surface is covered with short, sharp, slender spines,

ordinarily arranged in pairs; at the margin the spines are shorter,

and they are still shorter on the dorsal surface, over which thej" are

scattered with less regularity. The madreporite is rather nearer

the centre than the margin, is not at all prominent, irregular, often

triangular in form. Two spines are often so arranged in relation to

one another as to simulate a pedicellaria.

Colour " greenish yellow, sometimes tinged with red, and some-
times brownish ;

" dark brown to yellowish when dry, or almost

white, as it is also when in spirit. Four- or six-rayed forms not

uncommon.

K.
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on each side of the median radial line. The disk is large and

extraordinarily flat.

1. Palmipes placenta.

Asterias placenta, Penn. Brit. Zool. iv. (1777) p. 53, pi. xxxi.

fig. 59 A.
Asterias membranacea, Retz. Vet.-Akad. Nya Hdl{/. iv. (1783) p. 238 ;

L. ed. Gmel. Syst. Nat. (1788) p. 3164; Betz. Dis.^. Spec. Ast.

(1805) p. 12; Lamk. A?i. s. Vert. ii. (1816) p. 558; Belle Ch.

Desci: An. Invert. Sic. cit. iv. (1841 ) p. 56, v. (1841) p. 122, pi. 127.

fig-s. 8-10, 12, 14, 15.

Asterias cartilagiiiea, Flem. Brit. An. (1828) p. 485.

Aiiseropoda membranacea, Nardo, Isis, 1834, col. 716.

Palinipes membranaceus, A(/. Mem. Soc. Neuchnt. i. (1836) p. 192
;

Forbes, Mem. TVern. Soc. vii. (1839) p. 119, pi. iii. fig. 3 ; Thomp-
son, Nat. Hist. Irel. iv. (1856) p. 440 ; Buj. S,~ Hup. Eehin. (1862)

p. 373 ; Fischer, Act. Lhm. Soc. Bord. xxvii. (1872) p. 367 ; Perrier,

Arch. Zool. exper. v. (1876) p. 210; Viguier, Arch. Zool. exper.

vii. (1878) p. 212. pi. xiv. figs. 1-5 ; Ludio. Mitth. zool. Stat. Neap.
i. (1879) p. 541

;

'Scott, Proc. B. Phijs. Soc. Edin. 1890-91 (1892)

p. 82.

Asteriscus palmipes, M. Tr. Syst. Ast. (1842) p. 39 ; Heller, Zooph.

ti. Ech. Adriat. Meer. (1868) p. 53 ; Schmidtlein, Mitth. zool. Stat.

Neap. i. (1878) p. 126.

Palmipes placenta, Norm. Aim. Sj- May. xv. (1865) p. 120 ; Parjitt,

Trans. Bevon Assoc, v. (1872) p. 359.

2 11 = 3 r (nearly).

A perfectly flat species, liable to a good deal of distortion in

drying. Of the form of a pentagon with curved or angulated sides
;

sometimes almost round. Ambulacra rather wide, fringed by a row
of spines, ordinarily set by fives on each ossicle; outside these there

is a transverse row of three or four spines. The ossicles on the

ventral surface carry from ten to two or three spines accordiug as

they are near to or far from the mouth ; these spines are much
longer than the much finer and more glossy spinelets, which are

more numerously represented on the ossicles of the dorsal surface.

The small, rather obscure madreporite is quite close to the centre

of the disk.

Colour red in the centre and at the edges, above and below

;

red along the rays above ; elsewhere white. Gradually fades when
dead ; the red colour quite lost in spirit-specimens.

R. r.

93 63-5

72-5 51

70 42-5

54 32
40 26
36 29
27 21

The five Es and rs are frequently respectively different in one and
the same specimen.
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I)istnh>if.!on. Shores of Great-. Britain. Ireland, and France

Mediterranean. To 3(J fms.

b.

i-l.

o, p.

<1'

r.

s, t.

u.

V.

w-y.
z, a\

b'-d'.

e-(/.

h\

The Minch.
Loch Aber, 70-80 fms.

Loch Lorn, 5-110 fms.

4 miles S.E. Sauda, .".0-35 fms. 17/3/
West coast of Scotlaud.

Kenmare River.

IJallywalter, co. Down.
Ort" Liverpool.

West of Luudy, Feb. 1888.

Cornwall.
Falmouth.
Plymouth Sound.
Plymouth Sound.
Plvmouth.
W'eymouth, o fms., Sept. 1880,

Weymouth Bay.
Worthing-.

Brighton.

Aberdeen.

* Porcupine ' Exp.
.John Murray, Esq.

John Murray, Esq.

John Murray, Esq.

John Murray, Esq.

Belfast Nat. Hist. Soc.

G. F. Tregelles, Esq.
W. P. Cocks, Esq.

Dr. Leach,

C, Prideaux, Esq.

Edgar A, Smith, Esq.

F. Dixon, Esq.

R. Hudson, h^sq.

Geo. Sim, Esq.

STICHASTERID/E {see p, 22).

Key to the Genera of Stichasteridae.

i. Ambulacral groove not constricted at intervals,

a. Primary calycinal plates not obvious .... 1. Sticttaste-r, p. 85.

b. Primary calycinal plates very obvious. .. . 2. NEOMORi'iiASTKn,

[p. 87.

ii. Ambulacral groove constricted repeatedly .... 3, Zoroastek, p. 87.

1. STICHASTER.

Stichaster, M. Tr. Bo: Ak. Bed. 1840, p. 102 ; Norm. Ann. Sf Mag.
XV. (1865) p. 125; l^err. Arch. Zool. iv. (1875) p. 299; Viytiier,

Arch. Zool vii. (1878) p. 105.

Tonia, Gray, Ann. Sf Ma<j. vi. (1840) p. 180.

Asteracantiiion, M. Tr. Syst. Ast. (1842) p. 14.

Cuclastin-ias (pars), Vvrr. Trans. Co7inectic. Acad. i. (1867 *[71]) p. 247.

Stephanasterias, id. Bull. Esse.r Inst. in. (1872) p. 5.

A Stiohasterid in which the skeleton of the arms is formed of

regular rows of contiguous granulated plates. There are four rows

of podia for the whole length of the arm.

1. Stichaster roseus,

Asterias rosea, O. F. Mali. Zool. Dan. ii. (1788) p. 35, pi. Ixvii.

Linkia rosea, Thompson, Ann. ^- May.w (1840j p. 245.

Date claimed by Prof. Verrill.
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Cribella rosea, Forbes, Brit. Star/. (1840) p. 106; Thompson, Faun,
Irel. iv. (1856) p. 439; Maitland,Anim. Bel;/, sept. (1851) p. 90.

AsteracaDthiou roseus, I)ub. Sr Kor. Vet.-Ak. FLdlxj. 1844 (1846),

p. 241 ; Terr. Ann. Sci. Ned. xii. (1869) p. 229, pi. xvii. %. 7.

Henricia rosea, Grci!/, Brit. Had. (1848) p. 20.

Asteracautliiou roseus (pars), 31. Tr. Syst. Ast. (1842) p. 17.

Stichaster roseus, Sars, Norfj. Ech. (1861) p. 86; Norm. Ann. ^
May. XV. (1865) p. 125 ; 'Hodge, Tr. Nat. Hist. Soc. North. |
Durh.iv. (1872) p. 136; Perr. Arch. Zool. exper. iv. (1875) p. 347 ;

Dan. ^ Kor. Norsk. Nordh. Ast. (1885) p. 30.

R = 7 r.

Hays long, tapering graduallj', rather sharply marked off from

the disk, blunt at tip, with a prominent terminal plate. Ambulacral

groove pretty wide, with a double or triple row of blunt, closely

packed, rather irregttlarlj^ disposed spines, beyond which are two or

three rows of smaller, almost tubercle-like spines. The ossicles of

both surfaces are arranged in very regular rows, among which

that which extends along the middle line of the back is conspicuous.

The ossicles are irregularly oval in form and the tubercles with

which they are closely covered are squarish and flat-headed ; there

are seven or eight rows on either side the middle line, and the

ossicles in those at the side of and on the ventral surface of each

arm are larger than those on the dorsal stirface. The definiteness

of the arrangement of the rows of ossicles is less marked and the

tuberculation does not form so close a pavement in specimens from

55 or 200 fathoms ; in the Croulin specimen the tubercles are

almost spines. The papular spaces are distinct but never large.

The disk is small, the madrcporite ou its side is prominent and

surrounded by a circlet of flat tubercles.

Colour in life, orange or reddish ; dried or in spirit, pale yellow.

Isles. To

a. Croulin Id., Skye, 30 fms. R. M'Andrew, Esq.

b. Ayrshire. Prof. E. Forbes.

c. Kilbreunau Sound, 10-20 fms. J. JNIurrav, Esq.

d. 30 miles off Achill Head, 144 fms. R. Irish Acad.

e,f. S.W. coast of Ireland, 55 fms.

g. 50° 50' 15" N., 11° 12' 30" W., 200 fms. G. C. Bourne, Esq.

h. S.W. Ireland. Dr. Greufell.

i. Port Erin, I. of Man, Easter 1889.

y. Plymouth.
k. Aberdeen. G. Sim, Esq,

l-p. — ? ' Porcupine ' Exp.



NEOMOEPHVSTER. ZOROASTER.

2. NEOMORPHASTER.
Glyptaster, Shiclen, Chall. Aun: i. (1«S"^) p. 012 {7ion Glyptaster, Hall).

Neomorpliaster, Sladen, Chall. liep. Ast. (1889) p. 43G.

"

A Sticliasterid in whicli the primitive calycinal jjlatcs remain
well mai'ked on the disk, but in wliich the udambulacral plates do

not form projecting angles into the ambulacral grooves, liy the

former character distinguished from ^tlchaster, by the latter from
Zoroaster ; otherwise it might well be placed in either of these

genera.

1. Neomorphaster eustichus.

Neomorpliaster eustichus, Sladeu, Chall. Rep. Ast. (1889) p.
pi. Ixvi. tigs. 3 & 4, & pi. Ixviii. figs. 9 & 10.

E. is equal to rather more than 4 r.

Disk moderate, pretty deep at the sides, with a circlet of large pajmlse

close to its margin ; the plates of the disk arranged radially and inter-

radially only, save in the centre, where there may bo one or more.

Along the arms tliere is a central row of ossicles, and on either side

of it there are four rows ; these are all arranged very regularly and
the plates are separated by large papuho and ornamented with a spiny

granulation. On the adambulacral plates there are ten lines of simple

8ube(|ual spines.

Colour in spirit, yello-nish white.
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1. Zoroaster fulgens.

Zoroaster fulgens, Wi/t\ Thorns. Depths of the Sect, (1873) p. 154,

fig. 26 ; Sladen, Chall. Mep. Ast. (1889)"p. 418.

Arms five, greatly elongated, stiff, sometimes much compressed

from side to side, with a prominent dorsal ridge formed of a series of

projecting knobs ; sometimes less compressed and the lojjhial line

less distinct. Ambulacra wide at base but tapering gradually, so

that the quadriserial arrangement of the subconical suckers ceases

before the tip of the arm is reached. The adambulacral plates

are hidden within the groove, and every alternate one forms a

process set at right angles to the long axis of the arm, and pro-

jecting into the groove ; owing to the position and form of the

plates the adambulacral spines intrude among the tubes. The
lower part of the sides of the arms are thickly covered with

needle-like spines, which become shorter the higher up they

are on the sides of the arms ; the plates on the dorsal surface

and disk have each a stronger spine, and are covered with a

thick coating of small sharp spines or spiniform tubercles. The
mouth is deejily depressed, and the spines which surround it are

the longest. The madreporite is small and inconspicuous.

Colour in spirit, milky white ; when alive a " brilliant yellow

scarlet" (^Wyv. Thorns.).
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Crossaster, M. Tr. Ber. Ak. Bn-l. (1840) p. 103.

Solaster and Crossaster, Sladen, Chall. Hop. Ad. (1889) p. 442.

Lophaster, VerrW, Amer. Juurn. Sci. xvi. (1878) p. 214.

Rays five or more ; marginal jilates more or less well developed,

but concealed by the skin. External plates beset with penicilli-

form paxilla), the spaces between which contain papulae of variable

number.

Key to the Species.

Rays twelve or more* 1. -S". papposus.

Rays less tlian twelve, but more than five .... 2. S. endeca.

Rays five 3. *S'. furctfer.

1. Solaster papposus.

Asterias helianthemoides (y), Penn. Urit. Zool. (1777) iv. ]). oG.

Asterias papposa, I'nbr. Faun. Grccnl. (1780) n. 3(j4 ; Gmel. Si/st.

Nut. (1788) p. 3100 ; Lamk. A71. s. Vert. (1816) ii. p. ;">!); Ih-m.
Brit. All. (1828) p. 487; de Bl. Man. d'Act. (1834) p. 241 ; John-
ston, Loudon s Mat/. N. H. ix. (183(5) p. 474, fig. 09.

Stellonia papposa, Ay. Mem. Soc. Sci. Nat. Neuchdtel, i. (183G)

p. 192.

Solaster pappo«a, ivories, Mem. Wern. Soc. viii. (1839) p. 121 ; id. Brit

Star/. (1840) p. 112; Thompson, Nat. Hist. Irel. iv. (185()) p. 440.

Solaster (Polvttstor) papposa, Gray, Ann. ^- Mag. vi. (1840) p. 183

;

id. Brit. Had. (1848) p. 19.

Crossaster papposus, M. Tr. Arch.f. Nat. vi. (1840) p. 183; Verr.

Froc. Bost. Soc. A: H. x. (1866) pp. 345 & 356 ; A. At/. Mem. Mits.

C. Z.\. (1877) p. 99, pi. xu.; Dune. ^- Slad. Arct.Echinod. (1881)

So
p. 36, pi. iii. figs. 1-4

)ias

p. 358; Vujuier, Arch. Zool. e.rper.xn. (1878) p. 134; Ror.Sf Dan,
Norske Nordhavs Exp. Ast. (1884) p. 48.

R = 2 r (nearly).

Arms twelve to fifteen ; spines arranged in distinct tufts, sepa-

rated from one another by their own width or more ; more closely

packed on disk tluiu on arms. Lateral spines prominent. Varies

considerably in colour ; arms proportionately longer witli age.

R=110; r=45.
R= 98; r=45.
R= 89; r=39.
R= 68; r=31.
R= 47; r=20-.5.

R= 27; r=14.

DistrUnilion. Both sides of Xorth Atlantic, as far soutli as

Massachusetts and French coasts ; Arctic Ocean. To 040 fms.

See var. septentrionalis, p. 90.
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a-e. Faeroe Channel, 60'' 25' N., 8° 10' W., ' Porcupine ' Exp.
384 fms.

f-k. Faeroe Channel, G0° U' N., 6° 17' W., ' Porcupine ' Exp.
632 fms.

/, m.



SOIASTER. 91

Stimpson, Mar. Inr. Grand Mamin, (1853) p. 14 ; Thompson, Nat.

Hist. Irel.'w. (ISo(j)p. 439 ; Liitk. 77rZ. J/w/^Z. 1857, p.35; Sars,

M— - --
- - ^

IIo(l(/e,

Pen
Gn
p. 50.

Solaster (Endeca) endeca, Grai/, Ann. S,- Mo'/. vi. (1840) p. 183; id.

Synops. Start. B. M. (1866) p. 5.

11 = 2*5 r (nearly).

Arms nine to eleven ; the tufts of spines less brush-like and much
more closely packed than va. 8. iHipposus; on the disk they may
touch their ueigliliours. Lateral spines less ])roininent than in

S. p(ii>posus. Often ])urplish in hue, especially on the disk ; but

not constant in colour. Arms decrease a little in proportionate

length with age.

Il=l(»f); )-= 39.

E = lU5; r— ?,S.

11=
R=
R=
11=
11=

90
81

G5
58
40:

r=32.
r=26.
r= 21.

r=V.i.

Dlstrihution. Both sides of Xorth Atlantic, north of coast of

France and United States ; that is, about 3 degrees of latitude north

of S. papposus; Arctic Ocean. To 150 fms.

a. Firth of Lorn, 70-80 fms.

h. Loch Craigiiish.

c. Between Great Cuiubrae and Wemyss
Sound.

d. West coast of Scotland.

e. S. orW. Ireland.

/. Strangford Lough.
(/. Belfast Bay.

h. Olf Liverpool.

i. Cullercoats, Oct. 1890.

k. Firth of Forth.

l-o. Montrose, July 13/20; Aug. 27, 1889.

p,q. Aberdeen.

r, s. E. coast of Ross-shire.

t. East coast of Scotland.

u. Moussa, Shetland.

John Murr.ay, Esq.

Hon. A. E.Gathorue Hardy.
John Murray, Esq.

John Murray, Esq.

Br. Greiifell.

Belfast Nat. Hist. Soc.

R. Howse, Esq.

Dr. Leach.

W. Buncan, Esq.

G. Sim, Esq.

Dr. Sutherland.

F. Day, Esq.

E. M. Nelson, Esq.

3. Solaster furcifer.

Solaster furcifer, Dilb. ^- Kor. Vet.-Akad.

p. 243, pi. vi. figs. 7-10 ; Sars, Nory. £ch,

IVionis. Depths of the Sea, (1873) p. 119
;

Ak. Hdhj. 1878, "no. 3, p. 32.

Lophaster furcifer, Verrill, Am. J. Sci. xvi. (1878) p. 214; Du7ic. S;

Jldlq. 1844 (1846),

(1861) p. 77; Wyv.
Stu.vbery, CEfo. Vet.-
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Slad. Echinod. Arctic Sea, (1881) p. 43 ; Sladen, Chall. Rep. Ast.

(1889) p. 459.

Chsetaster borealis (n. n.), D'dben, Ofv. Sveiisk. Ak. Fork. 1844 (1845),

p. 113.

R = 3 r (nearly).

Arms five ; spines in delicate tufts, rather widely spread or rather

coarser and more closely packed ; arms wide and flat ; the marginals

of both series with an elongated pedicle ; three or four spines on

each adamhulacral plate. Colour in spirit yellowish.

Not known to grow as large as its congeners.

Distribution. Both sides of North Atlantic ; on the East not

known south of Faeroe Channel ; on the West as far south as the

Gulf of Maine. To 605 fathoms.

a. Faeroe Channel, 384 fms. ' Porcupine ' Exp.

CORETHRASTERIDiE {see p. 23),

CORETHRASTER.

1. Corethraster hispidus.

Coretbraster hispidus, Wyv. Thorns. Depths of the Sea, (1873) p. 120,

fig. 15 : V. Marenz. Deiikschr. Ak. Wien, xxxv. (1878) p. 388
;

Dan. ^ Kor. Norske Nordhavs Ast. (1884) p. 95, pi. xii. ; Sladen,

Chall. Rep. Ast. (1889) p. 464, pi. Ixxx. figs. 0-9.

Body thick ; rays in young twice, in older forms four times as

long as radius of disk. Spines very long, arranged in tufts of 6-10,

which are united at their base. Adamhulacral spines in two rows,

flat and hollow. Pale yellow.

Measurements of single British specimen :

—

E.= 8'5, }'=4"5
; height =4; spines =2 mm.

Distrihution. Northern Atlantic. So far as is known from the

eastern side only. The species spoken of by Mr. Whiteaves (Ann. &
Mag. X. (1872) p. 346) is, as he informs me, Pteraster militaris,

and not, as might be su^'posed, Coi'ethraster hisjndiis. 101-632 fms.

a. Faeroe Channel, 00° 14' N., 6° 17' W., 632 fms. ' Porcupine ' Exp.

PTERASTERIDtE {see p. 23).

Kei/ to the Genera of Pterasteridae.

a. Adamhulacral spines in transverse combs

;

spines united by a web 1. Pteaasteh, p. 93.

b. Adamhulacral spines not forming transverse

combs : spines not united by a web 2. Hymenaster, p. 94.



PTEKA8IEE.

PTERASTER.

93

rteraster, M. Tr. Si/st. Ad. (I8i2j p. 127; Sladen, Chall. Itcp. Ast.

(1889) p. 469.

A Pterasterid in which the adamlnilacral plates carry transverse

combs of spines ; the spines are web])ed ; the supradorsal membrane
is ]»rovided with muscular fibrous bands, which are not arranged in

a reticular manner, and usually contains spicules.

1. Pteraster militaris.

Asterias militaris, O. F. MiHl. Prod. Zool. Ban. (1776) p. 234,

no. 2828 ; J. liuthhe, in Zool. Dan. iv. (1806) p. 13, pi. 131.

Asteriscus militari.*, M. Tr. Syst. Ast. (1842) p. 44.

Pteraster miUtaiis, iid. t. c. p. 128 ; Biih. ^- Kor. Vet.-Ak. Hdlg.
1844 (1846) p. 24(>, ]A. vii. tigs. 11-13

; Stinips. Inv. Grand Manan,
(18o3) p. 15 ; Kor. ^- Dan. Faun. litt. J^orv. ii. (1856) p. 55,

pi. viii. tig's. 1-8; Liltk. Vid. Mvdd. 1857, p. 43; *S'«ns, Nury.
Ech. (1861) p. 48, pi. iii. figs. 8, 0, pli. iv., v., vi. tigs. 1-13;
Duj. t^- Hup. Echin. (1862) p. 434 ; Moeh. S)- Biitschli, JB. Comm.
Kiel, ii. & iii. (1875) p. 147 ; Perr. Arch. Zool. eu-p. v. (1876) p. 301 ;

Kor. ^y Dan. iN'o/>7.-e Aordhavs Asteroidea, (1884) p. 70 ; Slad,

Chall. Rep. Ast. (1889) p. 471.

R=2 r.

Body high, stellate, the sides of adjoining rays forming a slightly

obtuso angle with one another ; ambulacra moderately wide, bounded

by a transverse comb of four to six spines ; this is on its outer side

attached to the membrane which connects the marginal spines with

one another. The paxilliform sjnncs which bear the supradorsal

membrane end in two or three spinelets.

11= 22-5; r= 10-5. Greatest height= 13. Breadth of arm at

base 14 millim.

Distribution. Both sides of Xorth Atlantic, as far south as Grand
Manan on the west and coast of Norway on the east. A charac-

teristic arctic form, and said to increase in size the furtlicr north it

is met with. 10-600 fms.

a. Faeroe Channel, 530 fms. ' Triton ' Exp.

Var. prolata.

Pteraster militaris, var. prolata, Sladen, Trans. Hoy. Soc. Ed. xxxii.

(1884) p. 153, pi. xxvi. fig. 1 ; id. Chall. Hep. Ast. (1889)

p. 472.

Mr. Sladen distinguishes a specimen from the Faeroe Channel

(608 fms.) in which, " although it accords in the main with the

diagnostic formula of that species [i. e. /'. mil itar is], the majority of

the characters differ more or less in degree.'' The rays are said to

be long and narrow. 11=58 to 60 millim. : v= 18 millim. I have

jiot seen the fprm, and have no opinion to offer.
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2. Pteraster personatiis.

Pteraster personatus, Sladen, Proc. H. Irish Acad. i. (1891) p. 694,

pi. xxviii.

E, = 70; r= 25inimm.

This species is stated to have the facies of Hymenaster and to be

intermediate in many respects between Pteraster and Hymenaster.

The comb of adambulacral spines forms a regular semicircular

curve and is curved round aboraliy at the margin of the furrow.

There are no secondary or superficial spines on the actinal surface

of the mouth-plates.

Found at 51° 1' N., 11° 50' W. 750 fms.

2. HYMENASTER.
Hymenaster, Wyv. Thorns. Depths of the Sea, (1873) p. 120 ; Dan. Sf

Kor. Norske Nordh. Ast. (1881) p. 79 ; Sladen, C'hall. Pep. Ast. (1889)

p. 470.

A Pterasterid in which there are no transverse adambulacral

combs of spines and no web ; the marsupial cavity is spacious.

The well-developed supradorsal membrane contains muscular fibres.

Spiracula present. Spinelets of paxillse short, and not protruding

through the membrane.

1. Hymenaster pellucidus.

Hvmenaster pellucidus, Jf^i/v. Thorns. Depths of the Sea, (1873) p. 120,

fig. 10; Dan. S,' Kor. Nyt May. 1877, p. 68, pi. iv. figs. 1-14;
lid. Norske Nordhavs Ast. (1884) p. 72, pi. xiii. figs. 1-17, pi. xv.

figs. 7 & 8 ; Slad. Chall. Pep. Ast. (1889) p. 608.

E=2r.
Abactinal surface arching towards the centre, actinal surface flat.

Five large paxillse round the funnel-shaped aperture of the marsu-

pium, each of which carries six to eight short and eight to ten long

calcareous needles ; the remaining paxilke have four long and

three short needles. Each adaml)ulacral plate has three spines, two
of which face inwards, while the third faces the semilunar aperture

on the lateral margin of the ray. Madreporite circular.

Colour very red ; integumeut translucent.

Distribution. Eastern side of Noi'th Atlantic as far as Jan Maycn
and Spitsbergen. 70 to 1539 fms.

a. Faeroe Channel, 580 fms. •' Porcupine ' Exp. (St. 59).

Specimens from 12 to 80 millim. in diameter have been examined

by ^lessrs. Koreu and DanicLssen, from whose diagnosis that just

given has been drawn up.
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2. Hymenaster giganteus.

Ilyraenastpr giganteus, Sladcu, Proc. li. Irish Acad, i, (1892) p. UUO,

])1. xxviii.

R= 1G0; r= 102 milliin. (approximately).

Distinguished from FT. pellucidiis by " its large size and coarse

lial)it, as well as by the whole character of the abactinal surface,"

wlierc " the radial areas are well marked out, distinct from the

fringe and intcrradial membrane."
One (or ? more) specimen taken at 750 fms. at 51° 1' N.,

11 50' W.

ECHINASTEllID.E {see p. 23).

HENRICIA.

Ilenricia, Gray, Attn. Sf Mag. vi. (1840) p. 184 ; Bell, Ann. ^- May. vi.

(18!»0) !>. 473.

Ijinkia, Forbes [non Nardo), Mem. Wern. Soc. viii. (18;39) p. 120.

Cribolla, F»rl>es (non Ag.), Brit. Star/. (1840) p. 106.

Cribrella, Liifhen, Gronl. Echinod. (18o7) p. .'iO; Norm. Ann. S; Mag.
XV. (1805) p. 124; Berr. Arch. Zool. e.rpcr. iv. (1875) p. \7'i\

Vif/uier, Arch. Zool. exper. vii. (1878) p. 123 ; Sladen, Chall. Rep.
Ast. (1880) p. 540.

Echinaster, M. Tr. Syst. Ast. (1842) p. 22 (pars).

An Echinasterine with transversely set adambulacral spines, with

the dorsal spinelets grouped, not solitary ; disk small ; a single

small spine deeply set on either side of ambulacral groove.

1. Henricia sangniiiolenta.

Asterias san<rninolpnta, O. F. Miill. Prod. Zool. I)an. (1770) p. 234,
no. 2830;'i?c/::/^/.S Diss. Ast. (1805) p. 22.

Echinaster sanguinolentus, Sars, Arch. f. Nat. x. (1844) p. 161)

(development) ; Jarzynsky, Trans. Betcrsb. Soc. Nat. i. (1870)

p. 318.

Cribrella sanguiuolenta, Liith. Vid. Medd. 1857, p. 31 ; Norman,
Ann. S,- Mat/, xv. (1865) p. 124.

Cribella sangiiinolenta, DifJ. S,- Hnp. Echinod. (1862) p. 349.

Asterias pertiisa, O. F. Miill. Brod. Zool. Dan. (177r>)p. 235, no. 2839.

Asterias oculata, Benn. Brit. Zool. iv. (1777) p. 52.

Asterias .^pongiosa, Falir. Faun. Grant. (1780) p. .368, no. 363;
(?) Goidd, Inv. Mass. (1841) p. 345; Desor, Broc. Boston Soc. N.
H. iii. (1848) p. 67.

Asterias sejosita, Betz. Diss. Spec. Ast. (1805) p. 21.

Linkia oculata, Forbes, Mem. U'erji. Soc. viii. (1839) p. 120.

Henricia oculata, Grai/, Ann. >})• Mag. vi. (1<S40) p. 184.

Cribella oculata, Forbes, Brit. Star/. (1S40) p. 100.

Cribrella oculata, Berrier, Arch. Zool. exper. iv. (1875) p. 373;
Dune. vV Slad. Arctic Ech. (1S81) p. -.VI, pi. ii. fius. 18-21.

Echinaster oculatus, M. Tr. Si/st. Ast. (1842) pp. 24 & 127 ; Diib.

S- Kor. Vet.-Akad. Hdlg. 1844 (1846), p. 241; Martens, Arch. f.
Nat. 1866, p. 54.
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Echinastev eschrichtii, M. Tr. Syst. Ast. (1842) p. 25; Brandt,
Midd. Relse, ii. (1851) p. ;.2.

Echiuaster sarsi, M. Tr. Arch.f. Nat. 1844, p. 178.

R=5 r.

Eaj-s 5, taper very gradually, blunt at tip ; ambulacrum very

narrow, spines at its side sharp and spiny or blunt and clavate,

irregularly disposed in sets of double transverse rows in which there

are from four to seven. The papulae are small, and the ossicles

which separate them are covered by fine spines or rounded tubercles ;

the ossicles on the ventral are larger and more regularly disposed

than those on the dorsal side. Madreporite not very obvious, rather

nearer centre than edge of disk.

Colour blood-red to yellow.

This is a remarkably variable species. The spinulation of the

ossicles of the dorsal surface may be so profuse and the spines so

long that the whole surface may seem as if it were covered by them
;

in other specimens there is rather tuberculation than spinulation,

and the tubercles may be produced into a number of points or be

rounded. Very considerable differences are also to be observed on

the spines of the ventral surface.
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P

d", e". Stranf^ford Lough, 5 fins., Sept. 8,

1801.
/"-/". Off Wexford, 30-40 fms.

k". Kenmare River.

/". Bantry Bay.
77i"' Blacksod Bay, 5-6 fms.

n". Valentia.

o". Coast of Ireland.

Isle of Man.
Off Liverpool.

f. Dinas Head.
!f", v". Tenby.

w". Fahnoutli.

>r"-«'. Plvmouth Sound.
P-(P. riymoutli.

e^,f^. Weymouth.
g^, h^. Lobster patch, Poole,

.July 188t>.

i^. Worthing.

Belfast Nat. Hist. Soc.

' Porcupine ' Exp.

R. Irish Acad.
' Lifrhtninfj ' Exp.
Earl of Enniskillen.

E. Forbes, Esq.

Dr. Bowerbank.
W. P. Cocks. (Hay divided.)

Dr. W. P. Leach.

\ fms., F. J. B. Beckford, Esq.

f , h\ Black Rocks, Leith.

l\ Firth of Forth,

wi''. St. Andrews,
w'. St. Andrews (just deposited).

0^- r'^. Montrose, June, July, Sept., 1889.

s"*, t^. A berdeen.

u^, y'. E. coast of Ross-shire.

w^, x^. Shetland.

Dr. S. P. AN'oodward.

rayed.)

Dr. Greville.

Dr. Leach.
Prof. M'Intosh.
Prof. M'Intosli.

W. Duncan, Esq.
Ij. G. lesson, Esq.

Dr. Siitlierland.

E. M. Nelson, Esa.

(Fuur-

Var. abyssicola.

Cribrella sanguinolenta. var. abyssicola, Narman, Rep. Brit. A.-isoc.

1808 (180!)), p. 31.3.

Cribrella oculata, var. cvlindrella, Sladen, Trans. Hoy. Sue. Ed. xxxii.

(1884) p. 100, pi. xxvi. tig. 8.

Var. curta.

Cribrella sanguinolenta, var. curta, Norman, Hep. Brit. Assoc. 1868
(1869), p. 313.

With a species of such extensive range both horizontal and
vortical variation is considerable, and it is a question whether
(k'tiiiito varieties can be satisfactorilv diagnosed.

ASTERIIDiE (seep. 23).

ASTERIAS.

Asterias, Linn. Si/sf. Xat. x. (17o8) p. ()01 (pars); Gray, Ann. ^•

Mar/, vi. (1S40) p. 178 (pars); I'errier, Arch. Zool. exp. iv. (1875)

p. 302; Bell, P. Z. S. 1881, p. 492; Sladen, C/iall. Ast. (1889)

p. 500; Berrier, Miss. Scient. Cap Horn, vi. (1891) p. k77.

Stellonia, Aardo, Okcns Isis, 1834, col 716 (pars) ; Ay. Mem. Soc.
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Neuch. i. (1836) p. 191; Forbes, 3fem. Went. Soc. viii. (1839)

p. 121.

Uraster, Forbes, Brit. Starf. (1840) p. 78.

Asteracanthion, M. Tr. Ber. Ak. Berlin, 1840, p. 101 ; iid. Sysf. Ast.

(1842) p. 14 (pars).

Diplasterias, Perrier, Miss. Scient. Cap Horn., vi, (1891) p. h 77.

Arms five, or, if more, not fused so as to form a large disk ; the

abactinal skeleton well developed and bearing spines, but not

tubercles.

I have (P. Z. S. ISSl, p. 499) made an artificial scheme for the

especial object of determining the numerous species of this large

genus, but I cannot follow Prof. Perrier (Miss. Scient. Cap Horn,
Echinodermes [1891], p. Ic 77) in his division of the genus into

Diplasterias, defined as having " Uenx rangees de piquants adambu-
lacraires au moins," and Asterias, defined as having " Une seule

rangee de piquants adambulacraires on les piquants alternativcment

isolds et groupes par deux sur les plaques adambulacraires.'' This

division is, I think, fully met by my groups of " Monacanthida "

and " Diplacanthida."

Key to the Species.

Spines on upper surface few and large, or moderate
and rather more numerous.

a. INIajor pedicenaria3 scattered \. A. (jiacialis.

b. Major pedicellariiB confined to neighbourhood of

aiubulacral groove 2. A. muellen.

Spines small, numerous, irregular.

a. Arms rounded 3. A. ruhtns.

b. Arms flattened 4. A. murrnyi.

c. Arms short and squat 5. A. hispida.

1. Asterias glacialis.

Asterias glacialis, Linn. Syst. Nat. x. (1758) p. 661 ; id. oj). cit. xii.

p. 1099; id. ed. Gmel. (1789) p. 3162; 0. F Mull. Zool. Ban.
(1776) p. 234 ; Latnk. An. s. Vert. ii. (1816) p. 561 ; Gray, Anji. ^
May. vi. (1840) p. 179; id. Brit. Bad. (1848) p. 17; Jarzynsky,

Trans. Petersb. jSoc. Nat. i. (1870) p. 318; Ludwig, Mitth. zo'ol.

Stat. Neap. i. (1879) p. 537 ; Greef, Zool. Aiiz. v. (1882) p. 117

;

Bell, op. cit. p. 282 ; Perrier, A?in. Sci. Nat. xix. (1885) no. 8,

p. 15 ; Barrois, Rev. Biol. i. (1888) p. 69.

Asteracanthion glacialis, M. Tr. Syst. Ast. (1842) pp. 14 & 126

;

Diih. 8f Kor. Vet.-Akad. Hdly. 1844 (1846), p. 240 ; Sars, Nyt
May. X. (1859) p. 51; id. Nory. Ech. (1861) p. 87; Lorenz, SB.
Ak. Wien, xxxix. (1860) p. 677 ; Duj. ^- Hup. Ech. (1862) p. 330;
Fischer, Actes Soc. Linn. Bordeaux, xx\n. (1869) p. 364; Moeb.

Sf Biitschli, JB. Comm. Ls^iel, ii. & iii. (1875) p. 147.

Uraster glacialis, Forbes, Brit. Starf. (1840) p. 78; id. Pep. Brit.

Assoc. 1843 (18J4), p. 149 ;
Thompson, Nat. Hist. Irel. iv. (185())

p. 438.

Asterias spinosa, Penn. Brit. Zool. iv. (1777) p. 53.

Asterias angulosa, O. F. Miill. Zool. Dan. (1788) ii. p. 1, pi. xli.

Asterias echinophora, Delle (Jhiaje, Mem. An. Nap, ii. (1825) p. 356,
pi. xviii. fig. 6.

Stellouia augulosa, Ay. Mm. Soc. Neuch. i. (1836) p. 192.



ASTEUIAS. 99

Stfllonia wfhbiana, D'Orhi(jny in Webb ^- Brrthdnf, Hist. J\\it.

Canar. ii. (1830), 3fJ/its<j>irs, ^:c. p. 148, pi. ii. figs. 8-13.

Asteracanthion webbianiis, Diij. ^- Hup. Echin. (1862) p. 340.

A.sterias madeirensis, Stimpson, Proc. Bost. Soc. Nat. Hist. viii.

(186l>) p. 203.

Marthasterias foliacca, JuUien, Bull. Soc. Zonl.Fi: iii. (1878) p. 141.

Astt'iias (Stolasterias) glacialls, Sladen, Chall. Rep. Ast. (1889)

p. o88.

Stellonia glacialis, Forbes, Mem. Wern. Soc. viii. (1839) p. 123.

Disk rather small, well defiued ; arms loug, with sharp contours

and rather long spines, arranged in regular rows, the number of

^vhich varies considerably. Ambulacra very wide, taper very

gradually ; spinulation monacanthid, the spines pretty stout, and

blunt at their free ends ; on either side a double row of short,

rather sharp spines. All the remaining spines on the arms are set

on rounded disks formed of an elevation of the integumeut and

crowded with papuhc. These spines may be arranged in one median

with a lateral row along the outer dorsal margin on either side, and

the intermediate spaces almost altogether bare of even isolated

spines. There is every intermediate stage between this and the

presence of five regular subequal rows on the arms. The spines

vary somewhat, but they arc always pretty long and rather stout

;

the free end is blunt and may be coarsely ribbed. ]\Iadrepoiite

rather obscure, not large. Pedicellariic not very numerous.

Cnlour light yellow to white.

This species may attain to considerable dimensions :
—
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d'. Plymouth Sound (disk with arms

just beginninj? to bud).

e'-K . Plymouth Sound.

t . Herm. Hon- A. E. Gathorne Hardy
& R. L. Spencer, Esq.

m'. British Seas.

2. Asterias muelleri.

Asteracanthion miilleri, Sars, Faun. Lilt. Now. i. (1846) p. 56,

pi. viii. figs. 38 & 39; Buh. Sf Kor. Vet.-Akad. Hdlq. 1844

(1846), p. 240; Sars, Nurg. Ech. (1861) p. 88; Moeh. ^ Mtschli,

JB. Comm. Kiel, il. & iii. (1875) p. 147.

Asterias miilleri, Norm. Ayin. ^ Mag. xv. (1865) p. 127 ; Jarzgnskg,

Trans. Petersb. Soc. Nat. i. (1870) p. 318 ; Hodge, Tr. North. ^
Durh. iv. (1872) p. 138 ; Bell, P. Z. S. 1881, p. 510; Dan. ^ Kor.
Norske Nordhavs Ast. (1884) p. 21.

Leptasterias miilleri, Verrill, Proc. Bost. Soc. Nat. Hist. x. (1866)

p. 35.

Asterias (Leptasterias) miilleri, Sladen, Chall. Pep. Ast. (1889)

p. 582.

II = 6 to 4 r.

A small species with a striking resemblance to A. r/IaciaUs, but

distinguished by the scarcity of major pedicellaricTe, which are only

found in the neighbourhood of the ambulacral groove. Arms
convex, rather stout, with a central row of spines and one or two
rows ou either side, or with one of the rows irregular and poorly

developed. Ambulacra rather narrow, bordered by spines which are

generally alternately double and single ; on the sides of the lower

surface of the arm ordinarily two rows of spines. The greater

number of the spines appear very prominent on account of the large

number of minor pedicellarice which are developed ou them.

Colour in spirit whitish ; when alive said to be red, violet, or

ferruginous.

Not known to be as much as 5 inches in diameter.

Distribution. Both sides of North Atlantic ; North Sea ; White
Sea. 53-433 fms.

a. Faeroe Channel, 312 fms. ' Porcupine ' Exp. (St. 82).

b. Faeroe Channel, 285-433 fms. ' Triton ' Exp. (St. 5).

c. Otr North Bona, 53 fms. ' Knight Errant ' Exp. (St. 3).

d. East of Shetland Isl., 64 fms. ' Porcupine ' Exp. (St. 67).

e. East of Shetland Isl., 75 fms. ' Porcupine ' Exp. (St. 68).

3. Asterias rubens.

Asterias rubens, Linn. Si/st. Nat. x. (1758) p. 661 ; id. op. cit. xii.

(1766) p. 1099; O. F. Milll. Prod. Zool. Dan. (1766) p. 234

;

Fabr. Faun. GroenL (1780) p. ,369 ; Petz. Vet.-Ak. Hdl,/. iv. (1783)
p. 236 ; Linn. S. N ed. Omel. (1789) p. 3161 ; Lamk.An. s. Vert.

ii. (1816) p. 562 ; Sabine, Suppl. to Parri/s Vog. (1824) p. ccxxiii
;

Gray, Brit. Pad. (1848) p. 16 ; von Mart. Arch. f. Nat. xxxi.

(1805) p. 351; Norm. An?i. 4 Mag. xv. (1865) p. 128; Perr.
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Arch. Zonl. exper. iv. (1870) p. 311 ; Bell, Ann. ^- Mag. vii. (1891)
p. 409, pi. xiv.

Asterias clathrata, Penn. Brit. Zool. iv. (1777) p. 51.

Asterias glacialis, id. {not Linn.) t. c. p. 51 ; Fkni. Brit. An. (1828)
p. 487.

Asterias liol.<atica, Bdz. lJi>is. Spec. Ast. (1805) p. 22.

Asterias miimta, id. t. c. p. 24.

Asteracaiitliion riibens, M. Tr. Si/d. Ant. (1842) pp.17 & 126;
Diib. i^- Kor. Vet.-Ak. Ildhj. 1844 (1840), p. 241 ; Sars, Nory.
Ech. (1801) p. 87; Duj. ^- Hiq). Ech. (18(52) p. 331; Fischer,
Act. Sac. Linn. Bordeaux, xxvii. (1869) p. 304; Jarzynslai, 'J'rans.

Petersb. Soc. Nat. i. (1870) p. 318 ; Greef, SB. Ges. Murbimj, 1^71,

p. 62 ; Mueb. ^ Biltschli (pars), JB. Comm. Kiel, ii. & iii. (1875)
p. 147,

Uraster rubens, Forbes, Brit. Star/. (1840) p. 83 ; Thompson, Nat.
Hist. Irel. iv. (185G) p. 439.

Asterias violacea, O. F. Midi. Zool. Dan. ii. (1788) p. 7, pi. xlvi. ;

L. ed. Gmel. Sysf. Nat. (1789) p. 3163; Laink. An. s. Vert. ed. ii,

t. iii. (1840) p."256
; Grai/, Brit. Bad. (\S-iS) p. 17 ; Nonn. Ann. ^•

Mac/. XV. (1803) p. 128; Pen: Arch. Zool. iv. (1875) p. 313.

Asteracaiithiou violaceus, 3/. Tr. Si/st. Ast. (1842) pp. 10 & 126;
Du]. i.^ Hup. Ech. (1802) p. 332 ; Fischer, Act. Soc. Lin7i. Bordeaux,
xxvii. (1809) p, 305.

Uraster violacea, Forbes, Brit. Star/. (1840) p. 91 ; Thompso7i, Ned.
Hist. Irel. iv. (1850) p. 439.

(?) Asterias lielgolandica, Ehrenbcry, Phys. Abhand, Ak. Berl. 1835

(1837), p. 212.

11 = 7 ;• to R = 4 r.

Anns generally five, i-ather stout, rounded, tapering very

gradually, but not very narro\v even at tip*, sometimes quite

broad there. Dorsal surface covered "with spines, subequal,

generally of moderate size, closely packed, moderately numerous or

sparse, in form they are pointed or more or less or quite blunt at

their tips ; a single, often more prominent row, whicli is either

nearly straight or slightly zigzag, and then appearing at times to be

double, runs along the middle of the back of each arm. Ambulacra
wide, bordered by two rows of spines, the inner the thinner, A
rather well-marked groove separates the outer adambulacral row
from the next, which, with another, form a pretty regular series

along either side of the lower surface of each arm ; the outer of

these has groups of two or three spines set a little obliquely to

the long axis of the arm. Further out there is a wider groove and
at the int'ero-latcral edge of the arm there is an irregularly double

row of spines, which are often the strongest and best developed of

any on the body ; sometimes, however, the ventral spines are as

strong or stronger. Madreporite generally quite distinct, near the

margin of the disk, rather coarsely striate. A circlet of minor
pedicellaria) at the base of the spines ; major pedicellariic scat-

tered over the arms, varying somewhat in the number to which
they are developed.

* Except in A. rubens var. attenuata.
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Colour red, orange, or purple.

Distribution. Eastern side of North Atlantic (Senegal to Fin-

mark) ; Japanese Seas. Presence in Arctic Ocean uncertain, in

Mediterranean very doubtful. 0-110 fms.

a-c. Off Island of North Kona. Exp. ' Knight Errant.'

d. Gairloch. John IMurray, Esq.

e. Loch J'^tive. John Afurray, Esq.

/. Ui)]ii'r Loch Torridon. John Muriay, Esq.

//. Sound of Lorn, 5-110 fms. John JMurniy, Esq.

It. Locli Craignish, Hon. A. E. Gathorne
Hardy.

i-k. Loch Goil, 45 fms. John JNl array, Esq.

/. ]N[oiilh of Kilbrennan Sound. John jMunay, Esq.

m, it. Moiitli of Kilhieniian Sound, "I'l fins. .John Murray, Esq.

o-r. Mouth uf Eilhiouuiui Sound, 10 l!Ofins. John iSIurray, I'^sq.

8. Near Trench and Kilhremian Sound. John Murray, I'^sq.

t. Between Cheat Cumbrae and Wemyss John Murray, Esq.

Ground.
u-w. Bi'tween Sanda and AilsaCraig, 24 fms. John Murray, Esq.

X. Kenmare liivcr.

y-u' . Kilkierr.an Bay. B. ])u])lin Soc.

h' , c' . lionndstone Bay. 1\. ])id)lin Soc.

d' (/'
. (hdway B>av. B. Dublin Soc.

//. S.W. irelaiid, 100 fms. 'Flying l-'ox ' Exp.
/'. S.W. Ireland, 55 fms. ' Flying Fox " Exp.

/ /'. S.W.Ireland. It. Irish Acatl.

ill'. Douiigluuh'c. Belfast Nat. lllst. Soc.

ti' , o . Tiud^y, low-water.

2)'-r' . Fahnoulh. W. P. Cocks, Esq.

s'-w. Plymoutli.

.t'-c". SlKHn'uess. Miss F. Ihichanan.

d"-r". CuUercoats. B. Ilowse, Esq.

.^''-w". hlrth of I'orth. Dr. Leach.
.!". Firth of Forth. I'rof. K. b^orbes.

y", z". St. Andrew's Bny. Dr. MacDonald.
a'^-z\ Montrose, June'l.'>, 18, 20, 21, 20; W. Duncan, E.^q.

July 20, 18Sy.
«'-?«••. Aberdeen. G. Sim, Esq.
71^, o\ Mousea, Shetland. E. M. Nelson, l^sq.

;>' z\ Shctliind. E. M. Nelson, Esq.

a\ British.

Yar, atteniiata.

Asterias rubens, var. attenuata, Jlodr/e, Ti-ans. Northumb. ^- JDur/t.

iv. (1872) p. BiZ.

11 = 7 /• to B = 5-5 r.

Arms long- in proportion to diameter of disk, luirrow at base;
spines not numerous and sometimes feebly developed.



ASTKUIA8. 103

a. (Xr North Kona, M fms. ' Knight Errant ' Kxp.

/j. Tohcvniory, Mull, ."{O liu.s. •John jMiinuy, Ivsq.

4. Asterias murrayi. (Plate XII. lij,'3. 1 & 2.)

Asterias murrayi, 7Jc/l, Ann,
<.V
Mm/, vii. (iHiJl)

i). 478, pi. xv.

R = 7 r.

Arms and disk natt(!iicd, llio shallow sidos nearly vertical ; disk

small ; arms slend(;r, with somewhat constricted hases. Amhiilaera

Avido, feebly constiicted at base, but otherwise tajierin^ regularly ;

the ordinary arrangement of the adainbulaeral spines is the alternat(!

disposal of one or two on successive plates. On the outer side of

the shallow groove that bound.s these spines is an irregular set of

spines, which, where most orderly, are arranged in two longitudinal

rows ; sometimes they arc groujjcd in threes, and the set is placed

transversely to the long axis. The side of the arm is bare of spines ;

along its upper edge is a single row of spines ; this never seems to

be doubled. At first sight a large specimen may seem to have no

other sjiines on its dorsal surface but a faintly indicated row along

the middle line, and neither optical nor tactile examination will

reveal many more, save just a few on and about the dink. The
wIhjIc surface will, however, be found to bo densely covered with

pedicellari;e. On smaller sj)ecimens there are a larger number of

smaller spines on the arms, but they are never numerous, iladre-

porite large, distinct, quite close to margin of disk.

Colour violet or greyish violet, darker when dried, lighter when
preserv(,'d in spirit.

J/(il>. Oidy known from West coasts of Scotland and Ireland.

11= 17:5; 07. r = 24; 14.

a, h. UppiT Lncli Fvno, do fnis. .loliii Murray, Esq.

r, (I. Kilbrciiuan Soiuid, 22 fms. John .Muiiay, l']s((.

f, f. IJctween (jrt.'ut (Junibnie and Wemyss Ground. .John Murray, JOsij.

.'/, //. West coast of Ireland. U. Dublin fSoc.

5. Asterias hispida. (Plate XII. figs. 3 & 4.)

Asterias hispida, Penn. liiit. Zool, iv. (1777) p. /i2, fig. ^A; Nor»u/n,

Ann. S,- M(ti/. XV. (iH(Jo) p. 128 ; Bell, P. Z. S. 1881, p. G08 ; ISaAt,

Proc. It. Pliys. >Soc. Edin. 1890-1 (lf^02), p. 81.

iStullonia hisjiida, Furben, Mvm. W(trn. iSoc. viii. (1839) p. 123.

Uraster hispida, id. Brit. 8tarf, (1840) p. Oo ; Thompson, Nat. Hist.

Iiel. iv. {18.:(J; p. 439.

Asterias ruberi.s, var. hispida, Jlodye, Trans. Northiimh. Sf iJurh. iv.

(1872) p. 137.

]l = 3-5 /-to 2 r.

A small squat form, not known to grow largo. Arms short,

broad at base, rather swollen, as is the disk. Amhulacru deep,

very wide at base, bounded by a single row of ratlier strong spines
;

the next row of spines forms the ventro-lateral line ; the dorsal
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surface shows stoutish bars forinin<? the framework of the arm, but

the spines developed arc few, sliort, and sharp. No major pedicel-

laria), Madreporite near the edge of the disk, rather large.

Colour, when dried, light brown.
Ereadtli of arm

Jl. r. at base.

12 3-5 4

l)-5 4 3-5

9 3-5 3

a-f. Outer Skerries, Shetland. Rev. Canon Norman.
{/-i. Coast of CO. Down. Belfast Nat. Hist. Sue.

Asterias tenuispinis.

j4sterias tenuispina, Lamlc. An. s. Vert. ii. (181G) p. 561 ; Ludwig, Mitfh.

zool. Stat. Neap. i. (1879) p. 538.

I should liave inchuled this species in this Catalogue on the strength of a
specimen stated, with a query, to have come from Lyme Regis, and presented by
the late Lord EnnisiiilhMi, but for the vei-y enipliatie answer in the negative

whicli tlie liev. Canon Norman gave (Ann. & Mag. vi. (LsHO) p. 502) to my
query {t. c. p. 424), " Is Asterias tenuispinis, Lamli., a ' British ' species 'i

"

BRISINGIDiE [see p. 21).

Key to the Genera of Brisingidte.

"Without dcn'j^al pa^mla) 1. Brtsinga, p. 104.

With dorsal papulae '2. Odinia, p. 105.

1. BRISINGA.

Brisinga, Asbj<prnsm, Fauna Lift. N'orv. ii. (1856) p. 95 ; Sars, On
sovie lieDHirkablc FoDiis, c^r. (1875) p. 101 ; Ludwii/, Zcitschr. f. wiss.

Zool. xxxi. (1878) p. 21(); Sludcn, Chull. Hep. -46-^.(1889) p. 001.

Disk small, rays less than or not much more than twenty,

with ridge-like lateral and dorsal bands on the proximal part of

the arms ; no dorsal papuhe ; major pedicellaritc numerous ; no
minor pedicellarioe.

1. Brisinga endecacnemos.

Brisinga endecacnemos, As/ij<pmse)i, Faim.Litt. Nori\ ii. (1850) p. 05,

pi. ix. iigs. 1-15; iSars, On some liemurkuble Forms ^x'- (1875)

p. 101.

li= 13 or 14 r.

Arms eleven, long, delicate, witli moderate transverse ridges on

the ])roximal part of the arm ; ambulacra wide, bordered by two or

three more or less delicate spines, beyond which is a row of long

and ratlier strong sjanes. Madreporite prominent.

Distrilnttion. Eastern side of North Atlantic from Norway to

h^pain. U)U-1095 fms.
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a. Botweon Faoroe and Shetland Islands, * Porciipino ' Exp. fSt. 71).

20.'> fins. (Fia^nieiits of arms.)

b. 63 niile.s W. \ S. of Dursley Head, R. Irish Acad.
325 frus. (Disk, three fraf,'ments of arms.)

2. Brisinga coronata.

Brisinga coronata, G. O. Snrs, Vld. Ndsk. Fork. 1871 (1872). p. Z)

;

id. On mine Jtemarkuhle Forms SfC. ]87o, p. 102; W '//''. Thunm.

Depths of the Sea, (\HT6) p. (J(j, not fig. 5; Dan. Sf Kur. Nornhe
Nordhars Ast. (lS(S4) p. 104; Vcrrier, Ann. Sci. Nat. xix. (\Hti^>)

art. no. 8, p. 4 ; Jiell, Ann. Hf Mar/, iv. (1889) p. 43o ; Sladen, (.'hall,

liep. Ast. (1889) p. 004; id. Proc. li. Ir. Acad. i. (1891) p. 098.

11 = 18 to 20 r.

Arms varying in number from nine to thirteen, Avith strong irans-

verso ridges in tlie proximal part of each arm ; these are prc^vided

with strong spines. Ambulacra wide, bordered })y three rows of

spines, of which the innermost is very small and delicate and the

outermost large and ])rojectirig. Madreporite not conspicuous,

redicellaria) in large numbers.

Distrihutiun. East side of Nortli Atlantic from Lofoten Islands to

coast of iSpain. From 220 to l^GO fms.

a. Deep water, S.W. coast of Ireland. G. C. Bourne, Esq.

(A disk and pieces of arms.)

b. South of liockall Bank, 0.30 fm.s. ' I'orcupine ' Exp.
(FrMgnieats of arms.)

c. S.W. Ir(;land, KXJO fms. ' Flying Fox ' Exp.

2. ODINIA.

Odinia, Pcrrier, Ann. Sci. Xat. xix. (1885) art. 8, p. 9 ; Sladen, Chall.

Hep. Ast. (18S9) p. 597.

Brisinga, auct. (pars).

Disk small, rays less than or not much more than twenty, with

ridge-like lateral and dorsal bands on the proximal part of the

arms, which are swollen ; a number of pajmla? scattered among the

plates of the dorsal skeleton ; major pcdicellariaj numerous, no
minor present.

1 . Odinia pandina.

Odiiiia ].andina, Sladni, Chall. l!rj,. Ast. (1889) p. ,598.

Brisinga coronata, Wyo. I'hoins. (parsj. Depths of the Sea, (1873)
p. 00, fig. 5.

11 = 15 /' (nearly).

Rays from thirteen to eighteen.

a. Faeroe Channel, 440 fm.s. * Porcupine ' Exp. (St. 51 ).

b. Faeroe Channel, 500 fms. ' Lightning' Exp. (St. 7).
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OPHIUROIDEA {see p. 24).

ZYGOPHIUE^ {see p. 25).

OPHIOLEPIDIDiE {see p. 25).

Key to Genera of Ophiolepididie.

Rur.Scal slits extend from mouth-plate to edge of

disk Ophiura, p. 106.

Bursal slits less extensive Ophiocten, p. 113.

IiicertfB scdis.

Disk -oitli line imbricated scales Ophiociiiton, p. 114.

1. OPHIURA.
Opliiura, Lamk. An. s. Vert. ii. (1816) p. 640 ; Agass. Mem. Sac.

Neuch. i. (1836) p. 192 ; Forbes, Mem. Wer^i. Sue. viii. (1839) p. 12o ;

id. Brit. Starf. (1840) p. 22 ; Normcm,Ann. S,- Mmj. xv. (1865) p. 112;
Bell, Ann. Sf' Mag. H. H. viii. (1891) p. 339.

Ophiolepis, M. Tr. Syst. Ast. (1842) p. 89 (pars).

Ophloglypba, Lyman, 111. Cat. M. C. Z. i. (1865) p. 40; id. Chall.

Hep. Oph. (1882) p. 34.

No tooth-papillso ; teeth ; mouth-papillo3 often numerous. Kaked
radial shields often large ; disk-scales rosulated. Arm-spines solid,

smooth, and short. Disk notched for insertion of arm, and notch

spinose. Bursal slits extend from mouth-plate to edge of disk.

Key to the Species.

The arm-notch fringed by more than 25 spines 1. O. ciliaris.

The arm-notch fringed by less than 20 spines.

a. Mouth-plate as broad as long 2. O. albida.

h. Mouth-plate longer than broad 3. O. sarsi.

The arm-notch fringed by 7 or 8 short spines 4. O. rvhusfa.

The .Trm-notch fringed by very minute spines 5. O. .signata.

Small in size, with about 10 spines 6. O. ajfinis.

Ko comb of spines above base of arm 7. O. aurantiaca.

1. OpMura ciliaris.

Asterias ophiura, Li7ui. S. N. x. (1758) p. 662 (non Linn. S. N. xii.

(1766) p. IIUO) ; O. F. Midi. Zool. Dan. (1776) p. 235.

Asterias ciliaris, Linn. S. N. xii. (1766) p. 1101 (non M. Ilouttugn,

Nat. Hist. xiv. (1770) p. 470, ph cxiii. 5).

Asterias ciliata, i2e^r. Tet.-Akad. Ifdlg. iv. (1783) p. 239 ; id. Diss.

iS2)ec. Ast. (1805) iJ. 29.

Opliiura ciliata, Nilss. Coll. Zool. Scan. (1817) p. 14.

Ophiolepis ciliata, M. Tr. Syst, Ast. (1842) p. 91 ; Gray, Brit. Had.
(1848) p. 23.

Ophioglypha ciliata, Ljungman, OEfv. Vet.-Ak. Fork. 1871 (1872),

p. 651 ; Lyma7i, Chall. Mej). Opk. (1882) p. 76 ; Fjelstrup, Zool.

Dan. Figh. (1890) p. 22, pi. i. tig. 1.

Asterias lacertosa, Fenn. Brit, Zool. (1777) p. 53.
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Astcrias toxturata, Lamk. An. s. Vert. (181C) p. 542 (pars) ;
Furies,

3Iein. Wcrn. ,S'oc. viii. (18;59) p. 12o, pi. iv. figs. 8 & 4.

Ophiura tt-xturala, Forbes, Brit. Star/. (1840) p. 22 ; Maitland, An.

Bely. sept. (1851) p. 85; T/iomj'Svn, Nat. Hist. Irel. i\. (1856)

p. 436 ; Liitk. Dansk. Vid. Selsk. Skrift. v. (1859) p. 36, pi. i.

{\'^H. 1 a-\e.

Opliiura lacertosa, Norm. Atvi. Sr Mar/, xv. (1865) p. 112.

()plii.)-lv])lia lacertosa, Li/m. III. Cat. M. C. Z. i. (1865) p. 40;
Ludir. M it til. zoul. Stat'. Neapel, i. (1879) p. 546 ; Herdiii. Proe. R.

r/ii/s. Soc. Ed. V. (1880) p. 200; Leslie et id. op. cit. vi. (1881)

p. 87 ; Cams, Prod. faun. Med. (1884) p. 92.

Asterias cordifera, Delle Chiaje, Mem. An. Nap. (1825) p. 358,

pi. XX. fiy. 12.

Asterias aurora, Risso, Hist. Nat. v. (1826) p. 273, fig. 29.

Ophiura ciliaris. Bell, Ann. ^- Mag. viii. (1891) p. 341.

A fair-sized species. Covering-scales of disk imbricated. Radial

shields irregularly pyriform, each separated from its fellow by two
or tlirco large aud several smaller scales, i'ive teeth ; mouth-
papilKe numerous— ten or more : tlie outermost the widest, the

innermost rather delicate. Mouth-plate very variable in form, but

always much longer than broad and always very large ; typically

constricted in its middle so as to be fiddle- or lyre-shaped ; side

mouth-plates small. Eursal slits long, very distinct, fringed on the

outer side with a large number of fine short spines. Arms
inserted into a wide notch in the disk, compressed from side to side

at the base so as to produce a mesial ridge, flattened more distally.

Lateral arm-plates carry seven spines, three of which are nearly

twice as long as the four lower, but even they are shorter than the

lengtli of the jdate ; the lower diminish gradually in number as the

distance from the disk is increased. The side arm-plates within the

area of the disk separate the ventral plates from one another but do

not meet in the middle line ; beyond the area of the disk they touch

one another. The under arm-])lates are much wider than long, with

a convex distal edge. The notch on either side of the arm is fringed

b)' more than twenty-five spines.

Colour when dried dark slate or dirty yellow, sometimes mottled

with darker. "Disk is generally reddish, marbled with purfjle-

brown ; the sides white ; and the under surfaces are generally pale

yellowish, or white " (Forbes) : the reddish hue is sometimes re-

tained in dried specimens.

11=100; 72; 70.

r = 14: 11; 12.

Distribution. Eastern side of North Atlantic, Mediterranean.

7 to 100 fms.

a. Sound of Mull, ;;0 fms., May 5, 1888. John Murray, Esq.

b-f. Loch Etive, 25 fms. John Murray, Esq.

ff,
h. Lower Locli Etive, 20-30 fuis. John Murray, Esq.

i-k. Gareloch, 18-2."J fms. Jolm Murray, Esq.
/-//. Between Sound of Sanda aud Ailsa John Murray, Esq.

Craig, March 24, 1888.

V, p. "West coast of Scotland. John Murray, Esq.
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Dr. Greufell.

R. Dublin Soc.

Belfast Nat. Hist. Soc.

Belfast Kat. Hist. Soc.

Mrs. Fenwick.
Mrs. Passino;ham.

q, r. Blacksod Bay, 3-4 fms., April 24, E. Irish Acad
18t)l.

s-v. Blacksod Bay.
10. West coast of Ireland.

x,y. 13elfast Ba3^
z, a'. Straugford Lough.

b'-d' . Off Liverpool.

e', f . Pembrokeshire.
'

fl. S. Wales.
h'-k'. Plymouth.
/', m' . Weymouth Bay.

n', o. Weymouth.

J)'.
Hastings, Apiil 4, 1881. S. O. Ridley, Esq.

(/ u'. Doyer. Mr. E. Teuneut.
v'. Firth of Forth. Prof. E. Forbes.

tc'-a". Moutrose, June 18/26, July 22, Sept. W. Duuean, Esq.
23, 1889.

e",f". British. II. Ball, Esq.

2. OpMura albida.

Ophiura albida, Forbes, Mem. Wem. Soc. viii. (1839) p. 125, pi. iv.

ligs. 5 & 6 ; id. Brit. Starf. (1840) p. 27 ; Thompson, Nat. Hist. Ircl.

iv. (1856) p. 436; Liitk. Dausk. lid. 6'eM: Shrift, v. (1859) p. 39,

pi. i. tig. 2; Norm, Ann. ^- May. xv. (1865) p. 113; Jarzynskij,

'Trans. Fetersb. Soc. Nut. i. (1870) p. 318.

Ophioglyi:)ha albida, i///«. III. Cat. M. C. Z. i. (1865) p. 49 ; Heller,

Zoopli. u. Echin. Adriat. Meer. (1868) p. 58 ; Ludw. Mitth. tool.

Stat. Neap. i. (1879) p. 547; Herdman, Froc. F/ii/s. Soc. Fd. y.

(1880) p. 200 ; Leslie et id. op. cit. yi. (1881) p. 87 ; Cants, Faun.
Med. (1884) p. 93 ; Hoi/le, Froc. Phijs. Soc. Fd. viii. (1885) p. 148;

Bnrrois, Rev. Biol. i. (1888) p. 72; FJelstrup, Zuol. Dan. I'iylt.

(1890) p. 23, pi. ii. fig. 1.

Ophiolepis ciliata (pars), M. Tr. Syst. Ast. (1842) p. 91.

Ophiolepis stenui'a, Lorenz, SB. Ak. Wiss. Wien, xxxix. (1860)

p. 681.

Allied to 0. ciliaris, but distinguished by not growing so large,

haying less numerous and more coarse disk-scales, a smaller number
(less than twenty) comb-spines at the insertion of the arms, and no

ventral pores owing to the union of the side arm-plates in the

ventral middle line, and proportionately stouter arms. Mouth-
plate pentagonal, as broad as long. Many of the upper disk-scales

are quite large, and the radial shields therefore are by no means
conspicuous. The side-spines are short, four or five to a plate. The
lower arm-plates are more angulated and less curved along the distal

edge than in 0. ciliaris.

Colour when dried white ; Forbes states that in life the disk and

the centre of the arms are pink, with white or orange spots on the

disk.

R = 27 ; 25 ; 21-5.

r= 5; 4; 5.

Di.'^trihution. North Atlantic (Eastern side); Arctic Ocean;

Mediterranean. To 250 fms.
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a, b. Firth of Lorn. •''"li" -^Inrniy, Esq.

c, d. West, coast of Scotland. -lolm Murray, Esq.

e. 84 miles oft" Acliill Head, 175 fnia. R. Irish Acad.

/-/. Donepal Bay, 30 fms. R. Irish Acad.

'l;'l. Blacksod Bay. R- Iri'^h Acad.

w!-p. Yalentia.
'

* Lightning ' Exp.

q-s. Off Liverpool,

f, u. riyniouth.

3. Ophiura sarsi.

Ophiura sarsii, Liith. Vid. Medd. 1854 (1855), ]). 101 ; id. Dansk.
rid. Sclsk. Shrift, v. (1851)) p. 42, pi. i. figs. S.'c 4 ; Norm. Ann. ^
Maq. XV. (1865) p. 113 ; Jarzyitsky, Trans. Petersb. Soc. Nat. i.

(18^0) p. 318.

Ophioglypha sarsi, Lyman, III. Cat. M. C. Z. i. (1805) p. 41,
figs, 'lik 3 ; Marenz. Denk. Ak. Wicn, xxxy. (1878) p. 382 ; iJunc.

8,- Slad. Echin. Greeul. (1881) p. 00, pi. iv. hgs. 3 & 4 ; Lyman, Chall.

Eep. Oj)h. (1882) p. 40; Hoyle, Froc. Roy. Soc. Ed. xii. (1884)

p. 720 ; id. Pi-oc. Fhys. Soc. Ed. yiii. (1885) p. 150 ; Lxdiv. Zool.

Jahrb. i. (1886) p. 282; Fjelstrup, Zool. Dan. Fiyh. (1890) p. 23,
pi. ii. fig. 2.

Ophiura coriacea, Liltk. Vid. Medd. 1854 (1855), p. 201.

A rather large species, not unlike 0. ciliaris, but distinguished

from it by its smaller mouth-shields, less numerous spines in arm-
combs, the absence of ventral pores, stouter lateral plates, and
longer arm-spines. Covering-scales of disk imbricated. Radial

shields much wider without, where they nearly touch, than within.

Four teeth ; mouth-papilla) six or seven on cither side. Mouth-
plate shield-shaped, a little longer than broad. Eursal slits not

very long, with a fringe of papilhc along the outer edge. Arm-
notch in disk wide, with a comb of less than twenty s})ines. Arms
carinate at base, and flattened more distally. The lateral plates,

which are much thickened, meet below in a wide suture ; the

ventral ])lates form siiort triangles with straight distal edge ; the
arm-plates show a tendency to break up into smaller pieces, but the

character is by no means so marked as in OjyJiioj^locus imhricatus.

Colour in sjnrit milky white, or marked with light brown.

11 is frequently equal to G r ; r frequently=10 mm.
Distr'dmtion. Both sides of North Atlantic ; Arctic Ocean. To

345 I'ms.

a-c. Faeroe Cliannel, 345 fms. ' Porcupine ' Exp. (St. Oo).

d, e. Faeroe Channel, 290 fms. ' Porcupine ' Exp. (St. 78).

f-i. Faeroe Channel, 312 fms. 'Porcupine' Exp. (St. 82).

4. Ophiura robusta.

Ophiok'itis robusta, Ayres, Proc. Lost. Soc. JV. II. iv. (1851) p. 134.
Oi)liiura .--quanio-^a, Lafk. Vid. Medd. 1854, p. 100; id. op. cit. 1857,

p. 50; id. iJan.-ke Vid. Sclsk. Skrift. v. (1859) p. 40, pi. i. fig. 7;
Xor?n. Ann. «§• May. xv. (18()5) p. 114.

Ophiura fasciculata, Forhcs, Sutherl. Vuy. (1852) ii. p. ccxiv.
Upliioglyplia robusta, Lyman, III. Cat. 31. C. Z. i. (1865) p. 45;

MarcuK. Denk. Ak. Wien, xxxv. (1878) p. 382; Dinw. A'" Slad,
Echin. Grcenl. (1881) p. 62, pi. iv. tigs. 5-7; Lyman, Chall. Hep.
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Oph. (1882) p. 77 ; Fjelstrup, Zool Dan. Plgh. (1890) p. 24,

pi. ii. fig. 4.

A rather small species with somewhat delicate arms. Covering-

scales of disk imbricated, coarse, irregular in shape. Radial shields

small, inconspicuous, very irregular and inconstant in shape. Six

teeth ; mouth -papillae not numerous—three or four rather wide

ones in each jaw-plate. Mouth-plate short, cordiform ; mouth-

plates band-like. Bursal slits well-marked. j!^otches in disk not

very deep; arm-comb formed by a few quite short spines. Arms
flat, upper plates large at base and regvJarly hexagonal, proximal

sides diminish more distally ; side arm-plates meet below, but

lower arm-plates longer than in 0. ciliaris ; arm-spines usually

three, the uppermost the longest but it is quite short. A single

tentacle- scale.

Colour when dried white, or banded, spotted, or mottled with

grej^ brown, or red.

R= 22; 16.

r = 4'5
; 3.

DisUihution. North Sea, North Atlantic (east and west) ; Arctic

Ocean.

5. Ophiura signata.

Ophioglvpha siguata, Vern'll, Amer. Journ. Sci. ^- Arts, xxiii.

(1882) p. 220 ; Liimrm, Froc. Hoy. Soc. Ed. xi. (1883) p. 707
;

Hoyle, op. cit. xii. (1884) p. 715, pi. vii. figs. 4-8.

Ophioglvpha alHnis, Verrill, non Lutken.

This species, which I have not seen, is thus described by Prof.

Verrill :

—

" Disk varied in colour, rounded pentagonal, flattened above, or

even concave when dried ; covered with scales which form a distinct

rosette ; the dorsal surface is separated from the ventral by a mar-
ginal I'idge, which becomes well-marked in dry specimens ; notches,

at the bases of the arms, slight, with an irregular and interrupted

series of minute spinules ; usually a short row of small, slender

spinules on each side of the notch, and a small, irregular, isolated

group in the middle, sometimes nearly obsolete, or represented by
only one or two small spinules in the larger specimens

;
just below

these there is a similar small group on the middle of the first visible

arm-plate ; the second arm-plate sometimes bears, also, two or more
small spinules, but these never form a regular row. Disk-scales,

when living, obscured more or less by a thin skin ; the central scale

and two alternating circles of five each, surrounding it, at a little

distance, are round, dark-coloured, and distinctly larger than those

that intervene, which are small but distinct, and often form rather

regular circles around the larger scales ; in the interbrachial spaces,

near the edges, there are also larger scales ; radial shields irregular,

long-triangular, their edges more or less covered by small scales, and
separated by a rather Avide Avedge of small scales, in several rows.
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Oral plates short shield-shaped, the breadth and length about

equal ; the outer and lateral edges form a regular curve, the inner

edges make an obtuse angle. Mouth-papillae four on each side of

each mouth-angle ; the outer one is ilat and broad, the others are

slender, acute ; the median papilla is larger, acute. The inner ten-

tacle-pore is small, and usually has a single small scale on each side
;

the others have one small scale. Tlie arms are not very long, taper-

ing to rather slender tips, with a mcnlian ridge. Ventral arm-plates

Avidely separated, crescent-shaped, wider than long, those near the

base with a proximal angle. Upper arm-plates raised into a distinct

median ridge, with a slightly prominent outer angle; those near the

base are much shorter than broad ; distally they become much longer

than broad. Arm-spines three, rather slender and acute, the upper

one is decidedly longer and larger than the next, its length equalling

two arm-plates ; the lowest is much the smallest. The genital slits

have a row of very minute spinules along the upper half.

" The colour is variable ; the disk is usually prettily marked by
a rosette of brown or dark-grey sjiots on a paler ground, or the

darker tint may take a star-shaped form, with live or ten rays, with

the radial shields usually pale ; or there may be a combiiuition of

the rosette and star ; rarely the disk is nearly uniform pale grey,

like the upper side of the arms. The larger specimens have the

disk lO mm. in diameter ; length of the arms about 45 mm.
" This species is rather common in this region in deep water ; we

have also frequently dredged it farther north, in the Gulf of Maine;

J3ay of Fundy ; and off Nova Scotia."

Specimens stated by Mr. Hoyle to have been dredged in Faeroe

Channel, 327-640 fms.

6. Ophiura affinis.

Ophiura affinis, Liitk. Dansk. Vid. Selsk. Shriff. v. (1859) p. 45, pi. ii.

fig. 10; Norm. Ann. ^- Maq. xv. (1S65) p. 113.

Ophioglypha alliuls, Lpnan, 'ill. Cat. Mm. C. Z. i. (1865) p. 52

;

Lmlicif/, Mitth. zool. Stat. Neaj). i. (lf^79) p. 547 ; Leslie Sf Herdm.
I'roc. R. Phijs. Soc. vi. (1881) p. 87 ; Lyman. Chall. Rep. Oph.

(188L')p. 77; Fjelstrup, Zool. Dan. Pi<jh. (1890) p. 24, pi. ii.

fig. 3.

Ophiura arubei, Heller, SB. Ak. IVien, xlvi. (1863) p. 431, pi. ii.

tigs. 1.3-1 G; id. Zooph. u. Ech. Adriat. 3Ieer. (1868) p. 58.

Ophiura norniani, Ilodye, Trans. Tynes. Nat. F. Club, v. (1863)

p. 296, pi. xvi.

A very small species, with arms stout at the base. The central

and five primary plates of the disk are very distinct and large, and

are surrounded by much smaller plates ; along the median inter-

radial line there are two plates almost as large as the primary, and

the reraaiiuler are much smaller. The radials are of moderate

size, wider without than within; the arm-comb consists of about

ten small spines. Four small teeth ; mouth-shield very large,

pointed internally, abput twice as long as wide ; bursal slit rather
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long. Under arm-plates quite small, wider than long, with a well-

marked curve to the outer edge. A single tentacle-scale on joints

beyond the disk. Lateral arm-plates meet below, bear about five

spines, which are not as long as the plates except near the disk.

Upper arm-plates oblong near disk, where they are wider than long,

then quadrate, and then longer than square.

R=9; r=2.

Colour in spirit white ; alive reddish yellow, occasionally pale

sandy {Hodge).

Of this species Hodge remarks that it exhibits excessively lively

movements and has wonderfully pliable rays.

Distribution. East and west coasts of North Atlantic, and Medi-
terranean. 10-192 fms.

7. OpMura aurantiaca.

Ophiog]yplia aurantiaca, Verrill, Amer. Journ. Sci. xxiii. (1882)

p. 141 ; Lyman, Proc. R. Soc. Edinb. xi. (1882) p. 707; id. Bull.

Mus. C. Z. X. (1883) p. 240; Hvyle, Proc. R. Soc. Edinb. xii.

(1884) p. 717.

Ophiopleura aurantiaca, Verrill, op. cit. p. 248.

Of this species, which I have not seen, some specimens with

broken arms were di'edged in the warm area of the Faeroe Channel

at 516-570 fms.

Mr. Lyman gives as its " special marks "
:
—

" Disk covered by a smooth skin, through which the scales of the

upper surface are scarcely to be made out, while those of the lower

surface are more distinct. Three wide flattened arm-spines, the

upper one longer than an arm-joint, the others not so long. No
comb above the base of the arm."

Distribution. Both sides of the North Atlantic, 466-570 fms.

Prof. Verrill's full description is as follows :

—

" Disk large, swollen, nearly round, with small notches, destitute

of papillte, at the bases of the five arms ; dorsal surface covered by
very numerous small, imbricated scales, partially concealed by a

soft skin ; in the central area they are crowdedly arranged around

one or more larger central plates ; the marginal interradial scales

are larger and thicker, with a median radial row of two or three

still larger ones ; ventral scales convex, unequal, imbricated. Radial

shields convex, irregularly subtri angular, with rounded corners and

outer edge, as broad as long, separated by a group of three or more

imbricated disk-scales. Mouth-shields shorter than broad, with an

obtuse inner angle, a nearly straight outer edge, and short, notched,

lateral edges. Side mouth-shields long and rather broad oblong,

meeting within. Mouth-papilla) very small and irregular, 7 to 9

on each side of each angle, those next to the teeth longer and
pointed. Teeth slender, acute. Innermost tentacle-pores large,

bordered on the outside by about six small flat scales, on the inner

by about four. Arms somewhat rigid, rather short and stout, not
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seen entire ; arm-spines three, the upper one rather long and stout,

tapered, the others successively shorter and smaller ; two tentacle-

scales. Lower arm-plates rather small, transversely rhomboidal,

with rounded lateral angles, the four sides concave, and the distal

angle prominent ; near the base of the arms the plates are in con-

tact to a small extent, but farther out they are separated by the

lateral plates. Upper arm-plates large, thickened, trapezoidal,

toward the base of the arms broader than long, broadest distally,

the proximal and distal edges nearly straight ; farther out they

become longer than broad, and much narrowed proximally.
" Colour, in life, bright orange ; in alcoliol, white. Diameter of

disk 18 mm. ; its height 7 mm. ; length of arms (minus tips) from
centre of disk 45 mm.

" Off Martha's Vineyard, 192 to 310 fms.
" Specimens of this singular species were sent to Mr, Lyman for

examination last year. He considered it an undescribed species.

It has no allies on our coast."

2. OPHIOCTEN.

Ophiocten, Lnth. Vid. Mecld. 1854 (1855), p. 97 ; id. Damk. Selsk.

Sknft. V. (1859) p. 51 ; Lyman, III. Cat. M. C. Z. (1865) p. 53; id.

Chall. Rep. Oph. (1882) p. 78.

No tooth-papillse ; teeth; mouth-papillae not numerous. Disk

not notched ; radial shields partly obscured by characteristic scaling

of disk. Arm-spines solid, smooth, short, not stout. Bursal slits

not very extensive.

Allied to Oi)liiura, but more delicate.

1. Ophiocten sericeum. (Plate XIII. figs. 1 & 2.)

Z.

(1865) p. 53 ; Ljiingman, CEfv.Yet.-Akad. Forh.im^ (1865), p. 360;

id. op. cit. 1866 (1867), p. 307 ; Marenz. Denk. Ak. ll'ien, xxxv.

(1878) p. 382.

Ophiocten sericeum, Lijm. Bidl. M. C. Z. v. (1879) p. 102 ; Dune. ^•

Slad. Greenl. Ech. (1881) p. 65, pi. iv. figs. 8-10 & 14 ; Lym. Chall.

Rep. Oph. (1882) p. 79 ; Hoyle, Proc. Roy. Soc. Ed. xii. (1885)

p. 720.

A small and delicate species.

The disk flattened, with a sharp edge, and covered for the most

part with a scaling which renders indistinct the underlying plates,

but a central circular plate with larger primary plates around

it may be made out. Three to five distinct, proportionately well-

developed mouth-papilla) ; rather large, irregularly oval, mouth-

shields ; elongated side mouth-plates. Arms fiat, rather long ; a

comb on either side of the base of about seven short spines, and a
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few papilliform spines on the most proximal upper arm-plate.

Three arm-spines, the uppermost the longest ; the ventral plates are

small, with a convex distal or, generally, a straight proximal edge.

Arms seven to ten times diameter of disk.

r = 5.

Colour white or more mottled with darker.

Distribution. North Atlantic (east side) ; Arctic Sea ; ? off Marion
Island. 50-2435 fms.

a-n. 59° 26' N., 8° 23' W., 705 fms. 'Porcupine ' Exp. (St. 88).

OS. 60° 34' N., 4° 40' W., .560 fms. ' Porcuijine ' Exp. (St. 77).

t. 47° 38' N., 12° 8' W., 2435 fms, ' Porcupine ' Exp. (St. 37).

u, V. 47° 38' N., 12° 8' W., 400 fms. G. C. Bourne, Esq.

Incertce sedis.

3. OPHIOCHITON.

Ophiochiton, Ly7)um, Bull. M. C. Z. v. (1878) p. 132 j id. Chall. Rep.

Oph. (1882) p. 176.

Disk with fine imbricated scales. Radial shields small. Mouth-
papilla3 numerous ; no tooth-papillse ; teeth present.

1. Ophiochiton ternispinis.

Ophiochiton ternispinus, Lyman, Bull. M. C. Z. x. (1883) p. 255.

Ophlocliitou teuuispiniis *, id. t. c. pp. 228 & 285 ; Hoyle, Proc. Roy.
Soc. Ed. xii. (1884) p. 709, S>- Proc. Roy. Pkijs. Sac. Ed. viii.

(1885) p. 144.

" Si^ecial MarJiS. One tentacle-scale. Three slender, rather long

arm-spines.

''Description of an Individual. Diameter of disc 12 mm. Length

of arm 60 mm. Width of arm near disc 2 mm. Twelve mouth-

papilla? to each angle, whereof the four inner ones, on either side,

are short, pointed and spaced, while the two outer ones are flattened

and crowded. Teeth stout, flat, and shaped like a blunt spear-head.

Mouth-shields regular pointed heart-shaped, with a small rounded

lobe without. Length to breadth, 2 : 1-3. Side mouth-shields very

narrow within, where they barely meet; but spreading widely with-

out, where they bound a part of the inner end of the genital opening.

First under arm-plate rounded and small, not larger than the neigh-

bouring mouth-papillae. The plates beyond are much narrower

than the arm ; they are about as broad as long, much wider with-

out than within, with an outer curve, reentering curves on the

sides, and a truncated angle within. They are somewhat swollen,

but have no ridge. Side arm-plates even, shghtly flaring, nearly

* As will be seen, the original namer of the species has, I suspect by a

printer's error, given two I'orms to his specific name.
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meeting above and below. Upper arm-plates narrower tban the

arm, much longer than wide, bounded on all sides by gentle curves.

Disc covered with thin, irregular, overlapping scales, and having in

the centre a group of much larger rounded primary plates, 1 mm. in

diameter. Below the scaling is similar but finer. Radial shields

narrow oblong, or egg-shaped, small, separated by a narrow wedge
of fine scales ; length to breadth, 2:1. Genital openings large and
long, extending from mouth-shield to margin of disc. Three smooth,
slender, tapering arm-spines, whereof the uppermost may be as

long as two joints. Lengths, to that of an under arm-plate,

2'5, 1*2, 1-2, : 1. One oval tentacle- scale of moderate size.

" Colour in alcohol, nearly white,
" ' Porcupine ' Expedition, 1869, Station 42, south-west of Ireland,

862 fathoms, water -i^'S Cent. ; 1 specimen."

I have never seen this species, of which I quote Mr. Lyman's
original description.

AMPHIURID^ {see p. 25).

1. OPHIOMUSIUM.
Ophiomusium, Lyman, Bull. M. C. Z. i. (1869) p. 322 ; id. Chall. Rep.

Oph. (1882) p. 83.

No tooth-papilIa3 ; teeth ; mouth -papillae confluent. Very large

radial shields with intermediate plates form a stout covering to the

disk ; upper and lower arm-plates reduced or absent ; side-plates

meet above and below ; arm-spines very small. Tentacle-pores

confined to area of disk.

1. Ophiomusiiim lymani.

Ophiomusium lymani, Thom'<. Depths of the Sea, (1873) p. 174,
figs. 32&33; Lyman, Chall. Rep. Oph. (1882) p. 90; Hoyle, Proc.
Roy. Phys. Soc. Ed. viii. (1885) p. 161.

Inner half of the disk occupied by five or six circlets of small

irregular plates set round a single central and circular plate,

lladial shields irregularly triangular, large, each member of a pair

separated from its fellow, and from the adjoining pair by bands of

about equal length formed by a few well-sized but not constantly

regular plates. Five teeth ; there are signs of the mouth-papilla),

when separate, having been seven in number. Mouth-plate sliield-

shaped, much wider behind tliem near the mouth, where it is pointed
;

side-shields united in front of the mouth, longer than broad, irre-

gularly oblong. Bursal slits rather short; the free part of the

adjoining scale with a sharp edge. Two large, irregularly quadrate

plates outside the mouth-shield. The lower marginal plates swollen,

few in number. Under arm-plates and single tentacle-scales on
the first two arm-joints only. Upper arm-plates convex forwards,

small, getting smaller, aud disappearing altogether at a])out the

I 2
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2Uth arm-joint. Arm-spines 7-9, very short, and quite insignificant.

Colour in spirit yellowish white.

Found by 'Porcupine ' at St. 45 a (51° 1' N., 10° 2' W.), 180 fms.

;

specimens apparently lost.

Distribution. North and South Atlantic, N. and S. Pacific (with

some variations, ^c?(? Li/man). 180 to 1825 fms.

2. OPHIOCNIDA.

Ophiocnida, Lyman, III Cat. M. C. Z. i. (1865) p. 133; id. Chall. Rep.

Oph. (1882) p. 152.

Ophiocoma, Forbes, Brit. Starf. 1840, p. 30 (pars).

Ophiolepis, iJf . Tr. Syst. Ast. (1842) p. 89 (pars).

No tooth-papillae ; teeth ; mouth-papillae not numerous. Disk

small, with naked radial shields and fine scales ; arms long and

slender ; arm-spines short, stout and solid. Plates of disk spiny or

granular.

1. Ophiocnida brachiata. (Plate XIII. figs. 3-5.)

Asterias brachiata, Montagu, Trans. Linn. Soc. vii. (1804) p. 84.

Ophiura brachiata, Leach, Zool. Misc. ii. (1815) p. 57 ; Flem. Brit.

An. (1828) p. 488.

Ophiocoma brachiata, Forbes, Brit. Starf. (1840) p. 45 ; Thompson,
Nat. Hist. L-el. iv. (1856) p. 437.

Ophiolepis (Ophiopholis) brachiata, M. Tr. Syst. Ast. (1842) p. 96.

Ophiopholis brachiata, Gray, Cat. Brit. Bad. (1848) p. 25.

Amphiura neapolitana, Sars, Nyt May. x. (1859) p. 35 (pi. i.

figs. 11-15).

Ophiocnida brachiata, Lyman, Cat. Mus. C. Z. i. (1865) p. 12

;

Ljunyman, CEfv. Vet.-Akad. Fork. 1866 (1867), p. 317 ; Fischer,

Actes Soc. Bord. xxvii. (1869) p. 362 ; Ljunyman, CEfv. Vet.-Akad.

Fork. 1871 (1872), p. 642 ; Ludioig, Mitth. zool. Stat. Neap. i.

(1879) p. 550; Lyman, Chall. Rep. Oph. (1882) p. 155; Leslie^-

Herdman, Proc. B. Phys. Soc. vi. (1881) p. 89 ; Hoyle, op. cit. viii.

(1885) p. 145; Cams, Faun. Med. (1884) p. 95.

Ophiocnida neapolitana, Lyman, Cat. Mus. C. Z. i. (1865) p. 137.

Ainpliiura brachiata. Norm. Ann. §• 3Iag. xv. (1865) p. 109.

Arms fifteen to twenty times as long as the radius of the disk.

Disk pentangular ; covering-scales small, closely packed, imbricating,

with a free edge near the periphery and forming at it spinous

processes. Eadial shields small, triangular. The very long arms

have about eight flattened short spines ; upper arm-plates nearly

twice as broad as long, lower nearly square ; two tentacle-scales at

base of arm, and one elsewhere.

R = 110 (about); -;• = 6-5.

E = 100 (about); r= 6.

The arms are often a good deal twisted or curved.

Colour, dry, various shades of yellow or grey ; " when alive

purplish brown and sometimes bluish ash-colour " {Montagu).
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Distribution. N'orth Atlaatic (east side) ; Mediterranean. To
20 fms.

a, b. Kenmare River. Sir P. Egerton.

c. Diindriim, co. Down, August 1836. Belfast Nat. Hist. Soc.

d. Tenby.
e. Old British Collection.

/-/. No history.

3. AMPHIURA.
Amphiura, Forbes, Linn. Trans, xix. (]84o) p. 149 ; TAltk. K. Dansk.

Selsk. Skrift. v. (1859) p. 54; Norm. Ann. <!>• Ma<j. xv. (1865)

p. 107; Lipnan, III. Cat. M. C. Z. i. (]8()5) p. 115; id. Chall. Rep.
Oph. (1882) p. 122.

No tooth-papillae ; teeth ; mouth-papiUte small, not numerous.

Disk small, with naked radial shields and imbricating scales. Arms
long, sometimes very long ; arm-spines short, stout and solid.

Key to the Species.

A. Two mouth-papOlae on each side.

i. Two tentacle-scales.

5-8 arm-spines \. A. chiajii.

4 arm-spiues 6. A. bellis.

ii. No tentacle -scales.

Arms very long 2. A.Jiliformis.

Arms not long 5. A. borealis.

B. Three mouth-papillae on each side.

i. Two teutacle-scales 3. A. elegans.

ii. No tentacle-scales 4. A. securigera.

1. Amphiura chiajii.

Asterias filiformis, Delle Chiaje, Mem. An. Nap. ii. (1825) p. 359
{nan Asterias filiformis, O. F. M.).

Amphiura chiajii, Forbes, Trans. Linn. Soc. xix. (1843) p. 151,

pi. xiv. figs. 14-18 ; Lutk. Vid. Medd. 1856 (1857), p. 109 ; Sars,

Nyt Mag. x. (1859) p. 30, pi. i. figs. 8-10; Liitk. Vid. Selsk.

Skrif. Kjobenh. v. (1859) pi. 57, pi. ii. figs. V2 a k b; Sars, Nory.

Fell. (1861) p. 17; l)vj. c^- llupe, Echin. (1862) p. 253; Heller,

SB. Akad. Wien, xlvi. (1803) pp. 425 & 444 : Lijman, III.

Cat. Mus. C. Z. i. (1865) p. 119; Norman, Ann. ^-Mag. xv.

(1865) p. 107 ; Ljungman, (Efv. Vet.-Akad. Fork. 1806 (1867),

p. 318 ; Heller, Zooph. u. Echin. Adriat. 1868, p. 61 ; Lyman, III.

Cat. Mus. C. Z. viii. (1875) pi. v. fig. 61 ; Mobiiis ^- B'utschli,

JB. Comm. deutsch. Meer. ii. & iii. (1875) p. 145; Ludicig, Mitth.

zool. Stat. Neap. i. (1879) p. 550; Lyman, Chall. Rep. Oph. (1882)

p. 123; Hoyle, Proc. R. Soc. Ed. xii. (1884) pp. 709, 711, 715;
id. Proc. R. Phys. Soc. viii. (1884) p. 139 ; Bell, Ann. N. H. xx.

(1887) p. 411; Fjelstmp, Zool. Dan. Pigh. (1890) p. 27, pi. iii.

Amphiura florifera, Forbes, Trans. Linn. Soc. xix. (1843) pi. xiv.

tigs. 14-18 ; Duj. ^ Hupe, Echin. (1862) p. 235 ; Lynian, III. Cat.

M. C. Z. i. (1865) p. 12.
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Ophiolepis florifera, M. Tr. Arch.f. Nat. 1844.

Ophiolepis simdevalli, J. Miiller, Abh. Ak. Bed. 1851 (1852), p. 56

{non O. simdevalli, M. Tr.).

Aiupliiura stepanovii [n. n.], Czerniavsky, Protocol. (Zool.) Mosk.

Naturf. Versamtnl. 1869 (1870), p. xlv (teste Lyman).

Arms eight times or more the radius of the disk. Disk quiuque-

lobate : covering-scales small, regularly imbricating, smaller below

than above, not forming spines. Radial shields rather small, quite

or almost touching externally, separated internally, where they are

not so wide. The longish, delicate, flattened arms carry from four

to six not stout spines ; two tentacle-scales ; lower arm-plates

longitudinallj' sulcate, almost quadrate, sometimes with a shallow

notch in their distal edge. Two mouth-papillse, one at the side and

one at the angle. A central plate with a rosette of five on the

dorsal surface of the disk.

This is a species which exhibits very great variation, not only in

the proportional length of the arms, but the forms of the disk, the

distinctness of the central rosette-plates, the extent of the calcifi-

cation of the under arm-plates, and the colour.

Colour, in spirit, whitish to brownish.

E= 69; r= 4-5.

E=65 ; r=4.
R= 56; r=4.
R= 52; r=4-2.
R=o5 ; r=3-8.
E= 32; r=4.
R= 25; r= 2-5.

Distribution. Eastern side of North Atlantic ; Mediterranean

(including Adriatic). 0-120 fms.

a-j. The Minch. ' Porcupine ' Exp.
k, I. The Minch. (Thomson Coll.)

J. Murray, Esq.

m-q. Loch Sunart, 40 fms. J. Murray, Esq.

r-t. Loch Suuart, 45-50 fms. 5/9/87. J. Murray, Esq.

u-z. Loch Aber, 70-80 fms. J. Murray, Esq.
«'. Loch Duich, 60 fms. J. Murray, Esq.

//. Loch Hourn, 70 fms. J. Murray, Esq.

c'-l'. Upper Loch Etive, 30-50 fms. J. Murray, Esq.

m'. Loch Etive, 70 fms. J. Murray, Esq.

n'-z\ Loch Etive, 20-30 fms. J. Murray, Esq.
«". Firth of Lorn, 50-111 fms. J. Murray, Esq.

(A mass attached to a Cen'a?ith7(s-tuhe.)

b«-f. Firth of Lorn, 50 fms. J. Murray, Esq.

ff. Firth of Lorn, 50 fms. J. Murray, Esq.

i^«. Mull of Cautyre, 49 fms. J. Murray, Esq.

z^-c". West coast of Scotland. J. Murray, Esq.

a'-c"^. Killary, Bangor, co. Down. Belfast Nat. Hist. Soc.
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2. Amphiura filiformis.

Asterias filiformis, O. F. Miill. Prod. Zool. Dan. (1776) p. 235,
no. 2843 ; id. Zool. Dan. ii. (1788) p. 24, pi. lix.

Ophiura filiformis, Nih^. Coll. Zool. Scan. (1817) p. lo.

()phi()C(ima filiformis, Forbes, Brit. Star/. ( 1840) p. 40 ; Thompson,
Nat. Hist. Ird. iv. (ISGC) p. 4;}7.

Ophiolepis liliformis, M. Tr. Si/nt. J.>7. (1S42) p. '.M ; (rrai/, Brit.

Had. (1848) p. 24.

Amphiura filiformis, Forbes, Tr. Linn. Soc. Lond. xix. (1843)

uaq. XV. (18b-)) p. 10/ ; Ljumpnan, ULfr. A. \ et.-Akad. rorli.

86(3 (1867), p. 321 ; Heller, Zoophyt. u. Ecliin. Adriat. 1868,
. 00; Lyman, Bull. Mus. C. Z. viii. (1875) pi. v. fig. 63; Lud-

'}i(i, Mitth.zool. Stdt.Neapel, i. (1879) p. -"ilS
; Cams, Prod. Faun.

\ied. (1884) p. 94 ; Fjelstrup, Zool. Dan. Piyh. (1890) p. 27, pi. iii.

1866

P

Med
fiff. 1

A species often confouuded with A. chiaJH, but distinguished

from it by the softness of the ventral surface of the disk, owing to

the reduction or absence of the scales, and by the absence of

teutacle-scalcs. Further, there is never a prominent rosette of a

central and five other scales, and some of the arm-spines sometimes

have a minute cross-piece. The arms are longer, and the radial

plates arc narrower and set more parallel to one another.

Colour, when dry, brownish.

Much more difficult to preserve satisfactorily than A. chiajii.

Variation probably considerable.

Distribution. Eastern side of North Atlantic ; Mediterranean.
0-120 fms.

a, b. Loch Etive. John iMurray, Esq.

c. Firth of Clyde. Prof. E. Forbes.

d, e. Kenmare River. Sir P. Egerton.

/. Scotland. IJr. Melvill.

y. ? Prof E. Forbes.

3. Amphiura elegans.

Ophiura elegans, Leach, Zool. Misc. ii. (1815) p. o7.

Asterias squamata, Delle Chiaje, Mein. An. Nap. iii. (1828) p. 77,

pi. xxxiv. fig. 1.

Ophiura neglecta, Johnston, Maq. Nat. Hist. viii. (1835) p. 467 ;

Forbes, Mem. Wern. Soc. viii. (18.39) p. 120 ; id. Brit. Star/. (1840)

p. 30 ; Thompson, Nat. Hist. Ireland, iv. (1856) p. 437.

Ophiolepis squamata, M. Tr. Arch. f. Nat. vi. (1840) p. 328; iid,

Syst. Ast. (1842) p. 92 ; Sars, Ny't May. x. (1859) p. 28.

Amphiura neglocta, Forbes, Tr. Linn. Soc. xix. (1843) p. 150 ; Herd'
man, Proc. R. Phys. Soc. Ed. v. (1880) p. 201,

Ophiolepis teuvns, Ayres, Proc. Bost. Soc. N. H. iv. (1851 [4]) p. 133.

Amphiura tenuis, Lyman, op. cit. vii. (1800 [1]) p. 194.

Amphiura squamata, Sars, Norc/. Ech. (1861) p. 21 ; Lyman. III.

Cat. M. a Z. i. (1865) p. 121; Jarzynsky, Trans. Petersb. Soc.

Nat. i. (1870) p. 318; Panceri, Att. Ace. Sci. Nap. vii. (1878)
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no. 1, p. 17 [phosphorescence]: Leslie 8r Herdman, Proc. R.
Phi/s. Soc. Ed'.\i. (1881) p. 88; Lyman, Chall. Rep. Oj)h. (1882)

p. 136 ; Barrois, Rev. Biol. i. (1889) p. 73 ; Fjelstrup, Zool Dan.

Piffh. (1890) p. 20. pi. ii. fig. 6.

Amphim-a elesjans. Xonn. Ann. S- Mag. xt. (1865) p. 109; Hoyle,

Proc. R. Fht/s. Soc. Ed. viii. (^1885) p. 141.

Amphiura tenera, Liltk. Dansk. T'id. Selsk. Ski'ift. v. (1859) p. 226;

Li/man, III. Cat. M. C. Z. i. (I860) p. 123.

Amphipolis squamata, Ljungman, (Efv. Vet.-Ak. Fork. 1871 (1872),

p. 645.

Amphipolis tenera, id. ibid.

AmpMpolis tenuis, id. t. c. p. 646.

Amphipolis liueata, id. t. c. p. 634.

,\jnphipolis kinbergi. id. t. c. p. 646.

Amphipolis elegans, id. ibid.

Amphipolis appressa, id. t. c. p. 647.

Ophiura moniliformis, Griibe, Actin. ^-c. Meer. (1840) p. 18.

Asterias noetiluca (?). Viviani. Pho^ph. Mar. ( 1805) p. 5.

A small species, not more than an inch or an inch and a half in

spread. Arms five to nine times the radius of the disk. Disk

rounded; covering-scales small and imbricating; radial shields in

contact along the whole of their inner edge. The deHcate flattened

arms have three or four fine spines : t"svo tentacle-scales ; ventral

shields irregularly pentagonal. Three mouth-papilla? on either side,

and often the outermost the largest.

Colour, •n'hen dried, light or darker yellow. In life greyish.

R. r.

13 2.

16 2-3.

18 3.

Distnhution. Xorth Atlantic, Arctic Ocean, West Indies, Cape,

S.E. of Australia. To 120 fms.

a-c. Coast of Down. Belfast Nat. Hist. Soc.

d, e. 50= 24' 45" N., 10= 07' 30 ' W., 70 fms. G. C. Bourne, Esq.

f-h. Liverpool.

i,j. Aberdeen. G. Sim, Esq.

4. Amphiura securigera.

Ophiopeltis secm-igera, Diib. ^- Kor. Vet. Akad. Sandlg. 1844

(1846), p. 236, pi. vi. figs. 3-6; Sars, Xorg. Ech. (1861) p. 14;
Xonnan, Ann. >.V Mag. X. IT. xy. (1865) p. Ill ; Wgv. Thomson,
Depths 0/ the Sea, (1873) p. 124.

Amphiura securigera, Lyman, Chall. Rep. Oph. (1882) p. 148

;

Hoyle, Proc. Roy. Phys. Soc. Ed. viii. (1885) p. 141.

Hr. Xorman writes of this species, which I have never seen :

—

' Disk having the radiating scales long, narrow, and parallel.

Arms extremely long and very slender ; upper scales triangular,

lower cordate ; lateral scales bearing three spines, of which the

upper and lower are simple, but the middle is much swollen in the

centre, and apicaUy produced into an anchor- or, rather, axe-formed

semicircular head, having a jagged edge.
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" Disk greyish ; arms bright orange.
" A single specimen of this most interesting addition to onr fauna

was dredged in IbOl, by Mr. Jeffreys and myself, on the haddock-

ground about six miles to the north of the Walsey l.ighthouse,

Shetland, in 40-50 fathoms. The species had, previously to the

date just mentioned, been inserted as British in the ' List of British

Marine Invertebrate Fauna ' published by the British Association ;

but, as far as we can learn, at that time it had not been taken in our

seas; and it would seem that the name was inserted by mistake for

A. iliiajil.

" The arms of these species are more He.xible than those of any

other Eeliinoderm with wliich we are accjuainted.

" They are commonly coiled upon themselves in many complete

circles."

Allied to A. sifuamafa, but with more slender and longer arm-

epines, coarser disk-scales, and longer arm-plates. Perhaps only a

variety.

Distribution. Both sides of North Atlantic.

5. AmpMura borealis.

Ophiopultis borealis, G. O. Sar.s, For/i. Vid. Sclsk. Christ. 1871

(1872), p. 16.

Amphiura borealis, Lyman, C'hall. Rep. Oph. (1882) p. 144 ; Hoyle,

Proc. Hoy. Fhy.s. Sue. Ed. viii. (1885) p. 139.

A small species, with arms more than twelve times the radius of

the disk ; scaling of disk distinct on dorsal surface only ; radial

shields divergent internally; three or four short arm-spines, one of

which is considerably thickened at its free end. No tentacle-scales.

Two mouth-papilla;, one at the side and one at the angle.

Faeroe Channel ; 203 fms. (fide lloyU).

Distribution. Lofoten, coast of Norway. 80-400 fms.

6. Amphiura bellis, var. tritonis.

Amphiura bollis, Lyman, Chall. Hep. Oph. (1882) p. 127.

Am])liiura bellis, var. tritonis, Hoifle, Proc. Roy. Soc. Ed. xii. p. 710
(pi. vii. tigs. 1-3).

Mr. Hoyle gives the following account of the single specimen of

this variety known :

—

"Diameter of disk, 12 mm. Arms long and slender, 11 cm.

"Width of arm close to disk, without spines, 2 mm. Two mouth-
papilkc on either side ; one large, trapezoidal, at the apex of the

mouth-angle, one of its sides coinciding with the corresjjonding

margin of its fellow, the ten papilhc almo.st enclosing the circle

of the mouth ; the other mouth-papilla is at the commencement
of the oral process, is acutely pointed and triangular, and is

succeeded immediately by a diamond-shaped scale, which covers the

opening of the first tentacle. A supplementary scale was noticed at

one mouth- angle.
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" Mouth-shields heart-shaped, one subpentagonal. Side mouth-
shields appear to be triangular ; they do not project inwards beyond
the median shields, and they meet each other in the position

usually occupied by the first under arm-plate, which is absent. The
other arm-plates are rectangular, with the inner and outer margins
somewhat rounded ; farther out on the arms they form an angle

so that the plate is hexagonal ; the lateral margins straight and
coincident with the attached margin of one of the tentacle- scales.

Side arm-plates slightly prominent where the spines are attached,

and meeting in the middle line either above or below.
" Upper arm-plates transversely oval, but the proximal margin

instead of being evenly curved forms an angle.

" Disk flat, thin, covered with small swollen overlapping scales,

which are coarser and radially elongated near the radial shields.

Radial shields wedge-shaped, very long, about four times as long as

wide, pointed at the proximal extremity, truncated distally, com-
pletely separated from each other, except perhaps at the extreme
outer end, by a median and one or two lateral rows of elongated

scales. Interbrachial spaces in the under surface covered with
similar small scales ; three, or sometimes at the proximal end of the

arm four, straight, tapering, bluntly-pointed arm-spines.
" Two tentacle-scales, one towards the axis of the arm, elongated,

semi-oval, one on the proximal margin of the aperture, shorter and
more nearly circular.

" Colour yellowish grey, with five rather indefinite radial mark-
ings on the dorsal surface of the disk.

" The typical AmpJiiura heUis differs from this in having one
short stout blunt papilla on either side of the base of the mouth-
angle. It has also subtriangular mouth-shields, and the lateral

mouth-shields do not meet each other in the middle line.

"The mouth-papillae are of a difierent shape. A first under
arm-bone is present, and the tentacle-scales of the first pair are

spiniform and rather conspicuous.

" This single specimen is worthy of special notice, because the

species has been only known hitherto from specimens collected by
the ' Challenger ' at Stations 174, near the Fiji Islands, and 232
and 236, off Japan. It is interesting to notice that Asteronyx

loveni is also common to the North European seas and those of Japan,

and a relation has been traced by Drs. Gwyn Jeffreys and Giinther

between the Mollusca and fishes of Japan and the North Atlantic

and Mediteranean."

Dredged at 59° 40' N., 7° 21' W., 516 fms., during the cruise of

H.M.S. 'Triton.'

4. OPHIACTIS.

Ophiactis, Liith. Vid. MeddA85G (1857), p. 12 ; Lyma7i, III. Cat. M. C. Z.

i. (1865) p. 105 ; id. Chall. Rep. Oph. (1882) p. 112.

Ophiolepis, M. Tr. Syst. Ast. (1842) p. 89 (pars).

No tooth-papillae ; teeth ; mouth-papillse few and small. Radial



OPHIACTIS. 123

shields moderate ; covering-plates of disk stout, numerous, im-

bricating. Arms stout, never long, with strong, solid, smooth
spines.

A>v to the Species.

Two inoutb-papilliu 1. O. abj/ssicola.

One moLitli-papilla 2. O. halli

1. Ophiactis abyssicola.

Ampliiuva abyssicola, Sarft, Nor</. Ech. (iH(il) p. 18, pi. ii. figs. 7-12.

Opliioi'iiida abyssicola, Lyinun^ III. Cat.. Mim. ('. Z. i. (LStJo) p. 12.

Opbiat'tis abyssicola, Ljuiuiman, (Efv. J'ct.-Akad. Fdrli. 180G (l8G7),

p. •J24 ; Lyman, Chall. licp. Opli. (1882) p. 122 ; id. I'roc. li. Soc.

Ed. XI. (1882) p. 707 ; Iloyle, op. cit. xii, (1884) pp. 710, 715, 718
;

id. Proc. R. P/iys. Soc. Ed. viii. (1884) p. U:i.

A rather small species, with stout scales and rather stronger arms.

Disk-scales very unetjual in size, thickened ; many of them carry

stout spines. Radial shields rather large, separated each from
its fellow by three or four small plates ; they have an irregularly

straight inner and a convex outer edge. Two mouth-papillae.

Three or four stoutish arm-spines, the uppermost the longest aud as

long as the upper arm-plates ; the side-plates encroach consider-

ably on the upper and lower plates, botli of which are much wider

distally than pi'oximally ; the upper arm-plate is very narrow
proximally.

Colour, in spirit, white :
" laete carneus seu aurantiacus, in medio

dorso subfusco-carneus, spiuis pallidioribus " (Sars).

r=4-5-2-5; 11=22-30.

Distribution. Coasts of Norway. 64-767 fms.

a, b. Faeroe Channel, 542 fms. ' Porcupine ' Exp. (St. 47 a).

c-f. Faeroe Channel, 440 fms. ' Porcupine ' E.xp. (St. 51).

ff-p. Faeroe Channel, 384 fms. ' Porcupine ' Exp. (St. 52).

q. Faeroe Channel, 345 fms. * Porcupine ' Exp. (St. 65).

r~io. J'aeroe Channel, 458 fms. ' Porcupine ' Exp. (St. 90).

.r. East of Shetland, 203 fms.* ' Porcupine ' Exp. (St. 74).

y, z, a'-c . No Inc. Wyv. Thomson Coll.

2. Ophiactis balli.

Ophiocoma ballii, Thompson, Ann. S,- Mag. v. (1840) p. 99; Forbes,

Brit. Starf. (1840) p. 35; Tfmnpson, Nat. Mist. Irel. (1856)

p. 437.

Ophiocoma goodsiri, Forbes, t. c. p. 57.

Ophiolepis ballii, M. Tr. Syst. Ast. (1842) p. 97.

Ophiolepis goodsiri, iid. ibid.

Ophiopholis ballii, Grmj, Cat. Brit. Rad. (1848) p. 25.

* Mr. Lyman, wlio named these specimens, notes that they have few or no
disk-spines, aud have thick scales.
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Ophiopholis goodsiri, id. ibid.

Amphiura ballii, Sars, Nyt Mag. x. (1859) p. 12 ; id. Norg. Ech.

(1861) p. 17, pi. 2. figs. 1-6; Norman, Ann. ^ Mag, xv. (1865)
p. 109.

Ophiocnida ballii, Lyman, Cat. Mus. C. Z. i. (1865) p. 12.

Ophiactis ballii, Lyman, Chall. Rep. (1882) p. 121 ; Hoxjle, Proc.
Hoy. Soc. Ed. xii. (1881) p. 718 ; id. Proc. R. Phys. Sac. Ed. viii.

(1885) p. 143.

A small species, with fairly stout, moderately long arms. Disk-

scales subequal, regularly imbricating, sometimes spiny. Radial

shields small, wider without than within ; the inner apices widely

separated from one another. A single mouth-papilla. Four or five

arm-spines, two of which may be a little longer than the length of

the side-plate ; the side-plates nearly meet in the middle line above,

and the upper arm-plates are therefore very much wider along their

distal than their proximal edge ; lower arm-plates cordiform, with

a rounded proximal edge.

Colour, in spirit, white. " Disk yellowish or red, often mottled

with these two colours ; arms banded with red " (Norman).

R=20 (about) ; r=3.

Distribution. North Atlantic.

a. East of Shetland Is., 203 fms. ' Porcupine ' Exp. (St. 74).

b, c. Dalkey Sound. Belfast Nat. Hist. Society.

d. Giants' Causeway (adherent to Pinna). Belfast Nat. Hist. Society.

Dr. Norman states that " it lives on hard ground, in deep water,

and has a peculiar habit, delighting to nestle in hollows and crevices

of stones, squeezing its disk and twisting its arms so as to conform
to all the irregularities of the surface to which it attaches itself."

To 203 fms.

5. OPHIOPUS.

Ophiopus, Ljxmgman, (Efv. Vet.-Akad. Fork. 1866 (1867), p. 309 ; Ly-
man, Chall. Rep. Oph. (1882) p. 156.

Ophiaregma, Sar.^, Fork. Vid. Selsk. Christ. 1872 (1873), p. 112.

Very near Ojjhiactis, but distinguished by the absence of bursal

clefts.

1. Ophiopus arcticus.

Ophiopus arcticus, Ljumpnan, (Efv. Vet.-Akad. Forh. 1866 (1867),
p. 309; Lyman, 'Chall. Liep. Oph. (1882) p. 156; Hoyle, Proc.
Roy. Soc. Ed. xii. (1884)_p. 720.

Ophiaregma abyssorum, Sdrs, Forh. Vid. Selsk. Christ. 1872 (1873),
p. 112.

Disk pentagonal, with large central and five primary plates well
marked ; radial shields very obscure. Arms delicate, about seven
times the radius of the disk ; three or four short arm-spines, the
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uppermost the longest ; the under arm-plates irregularly pentagonal

,

with one or, near the base, two ambulacral papillae.

Colour, in spirit, whitish.

R = 4 : r = 2.

Dlslrihut'ion. Norway, Spitzbergen, Greenland ; the specimen in

our collection bears no locality, lleported by Hoyle from Faeroe
Channel. 400 fms.

G. OPHIOPHOLIS.

Ophiopholis, Liitkrn, Danske Selsl: Skrift.\. (1859) p. 59 {ex M. Tr. Sijst.

Ast. (1842) p. 9(i); Lyman, III. Cat. M. C. Z. (18G5) p. 9(5; Nor7n.
AwK ^- Maij. XV. (18(55) p. Ill ; Lyman, Chall. Hep. Oph. (1882)

p. 110.

No tooth-papilloD ; teetli ; mouth-papillte not numerous, lladial

shields naked, not large. Disk-scales more or less ornamented "with

prominent granules, which may become spines. Arm-spines smooth,

stout, of moderate length. Upper arm-plates surrounded by smaller

supernumerary plates. Bursal slits deep.

1. Ophiopholis aculeata.

Asterias aculeata, Linn. Si/st. Nat. ed. xii. (1766) p. 1101 ; O. F.
Mull. Prod. Z. D. (1776) p. 235; Retz. Vet.-Ak. Hdly. iv. (1783)

p. 240; L. Gmel. S. N. xiii. (1789) ; AbiUj. Zool. Dan. iii. (1789)
p. 29, pi. xcix. ; Jietz. Dins. Spec. Ad. (1805) p. 32.

Asterias ophiura, Fair. Faun. Grcenl. (1780) p. 371.

Ophiura aculeata, Miss. Coll. Zool. Scan. (1817) p. 14.

Ophiura ammothea, Leach, Zool. Misc. (1817) p. 55.

Ophiura flemiiigii, id. f. c. p. 56.

Ophiura bellis, Fleming, Brit. An. (1828) p. 488 ; Johnst. Mag. Nat.
Ihst. viii. (1835) p. 595.

Opliiocoraa bellis, Forbes, Mem. Wern. Soc. viii. (1839) p. 126;
id. Brit. Slarf. (1840) p. 53; Thomj^son, Nat. Hist. L-el. \\.(l^'yQ)

p. 438; Peach, Proc. Phys.Soc. Edinb. ii. (1859-62) p. 382, pi. xx.

;

Maitl. Faun. BeUj. sept. (1851) p. HS.

Ophiolepis aculeata, M. Tr. Arch.f. Nat. 1840, p. 328.

Ophiolepis (0])liiopliolis) scolopendrica, iid. Syst. Ast. (1842)

p. 96 (non O. 8col()peudiina, apud Dvj. 8j- Hup. Echin. p. 241)

;

Gray, Brit. Pad. (1848) ]). 25.

Ophiopholis aculeata, Liitk. Dansk. Vid. Selsk. SJcrift. v. (1859)

p. 60, pi. ii. tigs. 15 iS: 16; Norm. Ann. <$• May. xv. (1865) p. 112
;

Jarzynsky, Trans. Petersb. Soc. Nat. i. (1870) p. 318 ; Marenz.
Deti'k. Ak. Wien, xxxv. (1878) p. 383; Lyman, Chall. Rep. Oph.

(1882) p. 112 ; Hoyle, Proc. R. Soc. Ed. xii. (1884) p. 720 ; Ludw.
Zool. Jahrb. i. (1886) p. 285; Fjelstrup, Zool. Dan. Piyh. (1890)
p. 28, pi. iii. tig. 3.

Ophiopholis bellis, Lyman, III. Cat. M. C. Z. i. (1865) p. 66, pi. i.

figs. 4-6; Herdmaii, Proc. R. Phys. Soc. Ed. v. (1880) p. 201

;

Leslie 8r Herdm. op. cit. vi. p. 87.

A rather small but stout species. The disk is rather elegantly

ornamented with clumps of granules, which become closely packed
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spines at. the sides and below ; the granules are pretty thick on the

outer side of each radial shield. As many as twelve teeth in a row ;

three mouth-papillae on either side. Mouth-plate irregularly lenti-

cular, wider than long ; side mouth-plates of moderate size. The
spines of interbrachial area below confined to the middle, so that

the edges of the bursal slits are free of them. Porm of disk and
depth of arm-notch very variable. Arms wide, flat. Seven short,

very stout arm-spines, the two lowest the most delicate. The small

plates surrounding the distal and outer edges of the upper arm-
plates disappear towards the tip of the arm, becoming gradually

smaller as the neighbourhood of the disk is left. Lower arm-plates

irregularly quadrate, separated by notches, the single tentacle-scale

very distinct.

This species presents great variations in form, colour, and extent

of spinulation ; the ordinary colour is a hue of purplish red, deeper

in parts, mottled or spotted, and it is much better retained in dried

specimens than is the case with most Ophiurids.

E= 78; 77 (about); 68; 41.

r= 9; 11; 10; 6.

Distribution. Both sides of North Atlantic, as far south as Cape
Cod on the west and Great Britain on the east. 0-r300 fms.

a-c.

d.
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OPHIACANTHA.
Ophiacantha, M. Tr. 'Sysf. Ast. (1842) p. lUO; Liitk. Damke Selsk.

Skrift. V. (1859) p. 60; Lyman, III. Vat. M. C. Z. i. (1865) p. 93 ;

id. Chall. Rep. Oph. (1882) p. 178,

No tooth-papillse ; teeth ; mouth-papillic numerous. Radial

shields elongated, often obscured. Disk spiny or thorny. Arm-
spines hollow, often rough and elongated. Long bursal slits.

Key to the Species.

Arm-spines slightly thorny 1. O. hidentata.

Arm-spiues not thorny 2. O. i^pcctabilis.

Arm-spines translucent 3. O. abyssicola.

1. Ophiacantha hidentata.

Astevias hidentata, Relzim, Diss. Ast. (1805) p. 33.

Ophiura retzii, Nilsson, Coll. Zool. Scan. (1817) p. 15.

Ophiacantha spinulosa, M. Tr. Si/st. Ast. (1842) p. 107 ; Surs, Norr/.

Echin. (1801) p. 13; Lyman, Ul. Cat. Mns. C. Z. i. (1865) p. 93
;

Jarzi/nsky, Trails. Petersb. Soc. Nat. i. (1870) p. 318 ; MarenzcU.
Denkschr. Ak. Wien, xxxv. (1878) p. 382 ; Bunc. 8,- Slad. Mem.
Echin. Greejxl. (1881) p. 68.

Ophiocoma arctica, M. Tr. Syst. Ast. (1842) p. 103.

Ophiacantha proeulandica, M. Tr. Arch.f. Nat. 1844, p. 183.

Ophiocoma echinulata, Forbes, Sid/ierland's J'oy. (1852) ii. p. ccxv.

Opl'.iacantha hidentata, Z/??. Qlfv.K. Vet.-Akad. Fork. 1871, p. 652;
Lyman, Chall. Rep. Oph. (1882) p. 186; id. Bull. Mas. C. Z. x.

(1883) p. 260; Hot/le, Proc. R. Soc. Ed. xii. (1884) pp. 709, 710,

712 ; id. Proc. R. Phy.s. Soc. Ed. viii. (1884) p. 142.

A moderately-sized species, with projecting lateral arm-plates.

Disk covered with very short spines. Arm-spines finely serrated,

rather long, not transparent. Arms five or six, most remarkable
for the prominent ridges formed by the lateral arm-plates on each

side ; these plates meet in a suture above and below. Arm-spines
six or seven, the uppermost the longest, and as much as 5*5 mm.
long. The mouth-papillic not numerous, but inconstant in number,
and to some extent in position, as is the mouth-shield iu form.

Except at base of arm a single tentacle-scale. Diameter of disk

13 mm. ; arms very fragile.

Colour, in spirit, whitish.

A very variable species and one exhibiting great changes during
growth.

Distribution. Both sides of North Atlantic, as far south as Cape
Cod on the west, but not south of Faeroc on the east ; Arctic Ocean.
20-2335 fms.

a, b. Faeroe Channel, 440 fms. 'Porcupine ' Exp. (St. 51).
c. Faeroe Channel, 384 fms. 'Porcupine' Exp. (St. 52).
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2. OpMacantha specta"bilis.

Ophiacantlia spectabilis, G. O. Sars, Foih. Vid.-Sehk. Christ, 1871

(1872), p. 10 ; Lyman, Chall. Rep. Oph. (1882) p. 198 ; Koyle, Proc.

a. Soc. Ed. xii. (1884) p. 714.

A rather large species. Disk pretty thickly covered with more
or less short spines. Arm- spines smooth, seven or eight in number,
radiating in all directions, and some as much as 5 mm. long ; the

uppermost have sharp, the lower blunt ends. Mouth-papillae from

four to eight ; mouth-shields rounded triangular, wider than long
;

side mouth-plates rather large. A single tentacle-scale on all but

the most distal joints, where there may be two. Diameter of disk

14 mm. : E. is said to be =4r.
Colour, in spirit, whitish ;

" uniformiter fulvus vel castaneus,

nullas maculas vel fascias obscuriores ostendens " (Sars).

Reported by Hoyle from the Faeroe Channel.

Distribution. Norway; 80-433 fms.

3. OpMacantha ahyssicola.

Ophlacantha abyssicola, G. O. Sars, Fork. Vid.-Selsk. Christ. 1871

(1872), p. 8; Lymcm, Chall. Rej). Oph. (1882) p. 199; Koyle,

Proc. R. Soc. Ed. xii. (1884) pp. 711-713.

A small species, with the arm-joints so constricted as to give them
a knotted appearance. Disk almost smooth. Arm-spines smooth,

seven near base, fewer more distallj', the longest the uppermost,

gradually but considerably diminishing in size to the lowermost ; the

longest as much as 2 mm. The arms most remarkable for their

moniliform appearance, each arm-joint being much wider along

its distal than its proximal edge. Three or four mouth-papillae

very prominent and distinct. Mouth-shield constricted in its outer

half by the invasion of the bursal slits. A single tentacle-scale.

Diameter of disk 9 mm. E. is said to be = 10 r.

Colour, in spirit, white ;
" uniformiter pallide ferrugineus, brachiis

interdum fasciis obscurioribus transversis indistincte ornatis" (Sars).

Distribution. Northern parts of East Atlantic, and Arctic Circle.

20-312 fms.

a, b. Faeroe Channel, 312 fms. ' Porcupine ' Exp. (St. 82).

c-f. Faeroe Channel, 290 fms. ' Porcupine ' Exp. (St. 78).

OPHIOCOMID^ (see p. 26).

1. OPHIOCOMA.

Ophiocoiua, Ag. Mem. Soc. Neuchdt. i. (1836) p. 192 ; M. Tr. Syst.

Ast. (1842) p. 98 ; Lyman, III. Cat. M. C. Z. i. (1805) p. 70 ; Nor^n.

Ann. 8f Mag. xv. (1865) p. Ill ; Lyman, Chall. Rep. Oph. (1882)

p. 167.
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Toeth, tooth- and moutli-pa]nlli;e ; tooth-papillip very numerous.
Disk granulated and radial .shields hidden. Spines smooth, not
numerous.

1. Opliiocoma nigra.

Asterias nigra, Abilfi. apud O. F. Miillcr, Zool. Dan. iii. (1789) p. 20,

pi. xciii. ; L. Gmel. H. iV. xiii. (1 789) p. 3108 ; lietz. Diss. Spec. Ast.

(1805) p. 31.

Ojihiura granidata, Flon. Brit. An. (1828) p. 488; Thompson, Nat.
Hist. Irel. iv. (IS'iti) p. 438.

Ophidcoma nigra, M. Tr. Arch. f. Nat. 1840, p. 328; iid. Sysf. Ast.

(1842) p. 100; Diih. Sf Kor. Vct.-Ak. Ihlhj. 1844 (1840), p. 234;
Grail, Brit. Had. (1848) p. 20; Hcrdman, I'roc. li. I'hi/s. iSoc. Ed.
V. (1880) p. 201 ; Leslie ^ Herdm. op. cit. vi. (1881) p. f^7 ; Barrois,

Rev. Biol. i. (1888) p. 73; Ijelstrup, Zool. Dan. Pigh. (1890)

p. 29, pi. iii. fig. 4.

Ophiocoma granulata, Forbci, Mem. Wern. Sac. viii. (1839) p. 127;
id. Brit. Star/. (1840) p. 50.

Asterias tricolor, Abihj. Zool. Dan. iii. (1789) p. 28, pi. .\cvii.; Retz.

Diss. iSpec. Ast. (1805) p. 31.

Opliiura splia^rulata, Nilss. Coll. Zool. Scan. (1817) p. 10.

Opliiocoma nilssoni, M. Tr. Si/st. Ast. (1842) p. 100.

A moderately sized stout species.

Disk rounded, covered with a fine granulation, which ceases only

near the bursal slits ; arms fairly stout, seven or eight times tiie

radius of the disk. About ten teeth, a number of small tooth-

pa])illa) ; mouth-shield irregular in form, but often lens-like and
broader than long ; four upstanding mouth-papillae on either side.

Ujipcr arm-plates wider than long, but soon encroached on by the

side arm-plates, which carry five or six rather long, sharp spines.

Two tentacle-scales to very far out in the arm, then only one.

Colour Idack or dark brown, the arms lighter than the di.sk
;

sometimes lighter, and sometimes spotted.

R. r.

95 11

70 10
50 8-5

50 8-5

40 4-5

Disirihulion. Scandinavian Seas ; Barents Sea. To 87 fms.

rt, b. Between Plocton and Loch Reraig, Jnhn Minrav, Esq.

21/9/91.

c. Sound of Mull, 70 fms., 5/9/87. John Min-ray, Esq.

d, e. Loch Leven, 25 fms., 27/8/87. .lohn Murray, E^q.

/, g. Firth of Lorn, 50 fms. John Murray, Esq.

h, i. Near Trench and Kilbrennan Sound, .John INFurrav, Esq.

10-14 fms.

j-l. Kilbrennan Sound. John Murray, I'lsq.

" m. 4 miles S.E. of Sanda, 30-38 fms. John Murray, Esq.

//. o. West coast of Scotland. John Mun-ay, Esq.

K
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p-r. Kilkierraii Bay, 4-80 fms., G/7/90. R. Irish Acad.
s-u. Portaferry and Strangford Lough. Belfast Nat. Hist.

Phil. Soc.

v-.T. Oft' Liverpool.

y-d'. Devonshire.

e'. Falmouth. W. P. Cocks, Esq.

f'.g'. Plymouth Sound.
h'. ? Plymouth Sound.

i'-k' . E. coast of Ross-shire. Dr. Sutherland.

I'-n'. Shetland. E. M. Nelson, Esq.
o',p'. Old British Coll.

2. OPHIOPSILA.

Ophiopsila, Forbes, Trans, Linn. Soc. xix. (1845) p. 149 ; Liitken, Danske
Selsk. Skrift. v. (1859) p. 235 ; Lyman, 111. Cat. M. C. Z. (1865)

p. 149 ; id'. Chall. Rep. Oph. (1882) p. lo9.

Disk with very minute overlappiiig scales nearly or altogether

covering the radial shields. Arm-spines short and flattened, from

six to twelve. Lowest tentacle-scale elongated, spatula- or dagger-

shaped ; the tentacle-scales lie in a longitudinal groove.

1. Ophiopsila annulosa.

Ophianoplus annulosus, Sars, Nyt Mag. x. (1859) p. 23, pi. i. figs. 2-

7 ; Brady 8f Robertson, Ann. i^ May. iii. (1809) p. 355, pi. xxii.

tigs. 1-6.

Ophiopsila annulosa, Liitk. Daiiske Vid. Selsk. Skrift. v. (1859)

p. 258; Ludw. Mitth. zool. Stat. Neap. i. (1879) p. 551; Varus,

Favn. Med. (1884) p. 95 ; Hoyle, Proa. R. Rhys. Soc. Ed. viii.

(1885) p. 152.

This species, which I have never seen, is defined by Sars thus :

—

" Disco supra fusco annulis albis ; spinis brachiorum xii.'' It has

been recognized by Dr. Norman among specimens collected on the

west coast of Ireland, but is otherwise only known from the Medi-

terranean ;
40-50 fms.

OPHIOTHRICIDtE (see p. 26).

OPHIOTHRIX.

Ophiothrix, ilf . Tr. Arcli. f. Nat. vi. (1840) p. 328; iid. Syst. Ast.

(1842) p. 109; L^jman, III. Cat. M. C. Z. (Ifs65) p. 153; Norman,
Ann. Sf May, xv. (1865) p. 107 ; Lyman, Chall. Rep. Oph. (I8b2)

p. 213.

Tooth-papillfE numerous ; teeth ; no mouth-papillai ; the mouth-
frames united in their proximal half only so that there is a pore in

the hinder part. Radial shields long. Disk spiny or granulated or

both. Arm-spines rather long and numerous, notched at their

sides, generally glassy.
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Key to the Species.

Sides of tlie iiiterbracliial spaces spiny 1 . O. frai/i/i.f.

Sides of the interbrachial spaces bare 2. O. luetkeiii.

1. OpMothrix fragilis.

Asterias fragilis, Ahilq. apud O. F. Miillei; Zool. Dan. iii. (1789)

p. 28, pi. xcviii. ; liet^. Diss. Sjjec. Asf. (1805) p. 30; Nilss. CoU.

Zool. Scan. (1817) p. 16.

Ophiura fi-agilis, Lnmk. An. s. Vert. ii. (1816) p. 546.

Ophiothrix fragilis, M. Tr. Syst. Ast. (1842) p. 110, pi. i.x. fig. 2;
Gray, Brit. Had. (1848) p. 2G ; Sars, Ai/t 3fay. x. (1851)) p. 18;
id. Nory. Ech. (18(31) p. 12; Norm. Ann. S,- May. xv. (186.>)

p. 107; Heller, Zooph. n. Ech. Adriat. (1808) p. 02; Liltk.

Dansk. Vid. Selsk. ISkrift. viii. (1870) p. 52; Lyman, Bull. M.
a Z. iii. (1874) p. 249; Ludw. Mitth. zool. Stat. Neap. i. (1879)

p. 551; Cams, Prod Faun. Med. {l'6SA:) p. 95 ; Fjelstrnp, Zool.

Dan. Piyh. (1890) p. 25, pi. ii. fig. 5 ; Bell, Ann. Sf May. viii.

(1891) p. 338.

Asterias pentaphvUfi, Penn. Brit. Zool. iv. (1777) p. 54 ; Turton,

Brit. Faun. {\m)\\\-\\.
Opbiothrix peutaphvlhim, Ljunqman, CEfv. Vet.-Ak. Fork. 1871,

p. 622; Lyman, Bull. M. C. Z. iii. (1874) p. 249; id. Froc. R<,if.

5oc. J?J. xi. (1882) p. 707.

Ophiothrix rammelsbergii, M. Tr. Syst. Ast. (1842) p. 113, pi. viii.

tig. 3.

Opbiocoma rosiila, Forb. Brit. Starf. (1840) p. 60; Peack, Proc
B. P/ii/s. Soc. Edinb. ii. (1859-62) p." 63 ; Herdman, Proc. Rni/. Phys.

Soc. Ed. V. (1880) p. 200 ; Leslie ^ llerdm. op>. cit. vi. (1881) p. 89 ;

Treyelles, Bep. 8^ Trans. Penzance Nat. Hist. Soc. 1887-88,

p. 371.

Asterias varia, Penn. Brit. Zool. iv. (1777) p. 54.

Asterias radiata, id. ibid.

Asterias bastata, id. t. c. p. 55.

Asterias tissa, id. ibid.

Asterias nigi'a *, id. ibid.

A species which exhibits the greatest variations in colour and

marking, and in the presence or absence of spines on the disk ; of

moderate size.

Arms very fragile, about eight to ten times as long as the radius

of the disk. The scales on the upper surface of the disk often

form projecting spinulcs, but may be almost completely hidden by
elongated, delicate spines. The triangular radial shields arc of

large size and are bare except for a few spines which maybe present

on the inner side of their base. Each is separated from its fellow

by a few laterally compressed scales on which are spinous granules

or short spines.

The teeth-papilla) are exceedingly numerous and beneath the

clump are seven teeth. The arms are rather delicate ; the up])er

* Pennant's descriptions are not .sufficient, but Borlase's figures, to which be
refers, easily enables us to recognize these forms ; all these five but radiufa are

cited by TuVton. Brit. Faun. (1807) p. 141.
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arra-plates have a concave proximal and a stronglj' curved distal

edge ; the upper surface is carinate and the distal end of the keel is

knobbed. The side arm-plates intrude considerably on the proximal

part of these plates and carry about seven spines, of which the

uppermost is shorter than the next three or four, but not so short as

the lowermost two or three. The under arm-plates have the distal

edge wider than the proximal, and often concave outwards. One
tentacle-scale.

Colour very variable, sometimes very dark, often banded and

spotted with brick-red ; sometimes a deep brown is the very pre-

vailing hue, sometimes grey, slate, or bluish.

It is difficult to give a satisfactory account of (he length of the

arms ; in the four here given the total length of the arm is nearly

correct for the last only.

R. r.

76 8

55 5-5

41 4-5

28 3-7

Distribution.

0-52 fms.

Norway to Mediterranean—often very abundant.

a-e.

f-h.
i.

a .

v.

c'.

d'-h'.

i'-m'.

n'

.

o', p'.

?'•

r', s'.

t', ti .

v'.

w'-z'.

a", b".

f"-k"
I".

m"-o".
p"-r".

s"-io".

x"-b\

r-

h\ p.

Faeroe Bank.
59° 35' N., 9° ir W., 767 fms.

The Minch.
Sound of Midi, Tobermory, 30 fms.

Sonud of Mull, Tobermory, 70 fms.

Sound of Mull, Tobermory, 5/9/87.

Loch Leven, 2o fms., 27/8/87.

Firth of Lorn.
Loch Etive.

Great Cumbrae and Werayss Ground.
West coast of Scotlaud.

20 miles off Achill Head, 126 fms.

40 miles off Achill Head, 220 fms.

Blacksod Bay, 5-6 fms., 21/4/91.

Blacksod Bay.
Kenmare River.

Portaferrv, Aug. 1837, and Straugford,

11/10/34.

Off Liverpool.

Falmouth.
Falmouth Harbour.
Falmouth.
Plymouth.
Torbav.
Weymouth, Oct. 1880.

Herni.

Herm, Sept. 1889.

Channel Isles.

Lulworth, July 1889.

j'^-P. Lobster Patch, Poole, 5| fms.

' Porcupine ' Exp.
* Porcupine ' Exp.
' Porcupine ' Exp.
John Murray, Esq
John Murray, Esq
Johu Murray, Esq
John Murray, Esq
John Murray, Esq
John Murray, Esq
John Murray, Esq
John Murray, Esq.

R. Irish Acad.
R. Irish Acad.
R. Iiisli Acad.
I)r. Grenfell.

Belfast Phil. & Nat.
Hist. Soc.

W. P. Cocks, Esq.

VV. P. Cocks, E.q.

E. A. Smith, Esq.

R. L. Spencer, Esq.

Prof. Bell.

R. L. Spencer, Esq.
F. J. B. Beckford,

Esq.

F. J. B. Beckford,

Esq.
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m\ Poole, L>i fms., July 1S8U. F. J. B. liecklord,

Esq.

n\ Firth of Forth.

o'-s^ Montrose, 22/6, 27/0, 3/7, 4/7, 6/7, 1889. W. Duucan, E«q.

a'. Aberdeen. G. Sim, Esq.
6'. E. coa.^t of Ross-shire. Dr. Sutherland,

c*, e?'. Moussa (Shetland). E. M. ^selson, Esq.

e^. Orkney. Ilaslar Coll.

2. OpMothrix luetkeni.

Ophiothrix liitkeni, Wi/v. Thoim. Depths of the Sea, (1872) p. 100
[n. n.]; Lyman, Bull. M. C. Z. in. (1874) p. 248; id. Chall. licp.

Opk. (1882) p. 218; Hell, Ann. Sf May. viii. (1891) p. '^,\^9.

Ophiothrix pentaphvUuni, Bell, Ann. i^- iMat/. iv. (1889) p. 4;56 ; id.

J. Mar. Biol. Assoc, i. (1890) p. ;}25.

A stout 'well-gTown species. Arms about ten times as long as

the radius of the disk. The scales on the disk not unlike those of

0. frayilis and, as in it, they may or may not be covered with

8})ine8. The interbrachial spaces have the middle third occupied

by fine spines, which are sometimes only poorly developed, while

the sides are bare. The triangular shields differ chiefly from those

of 0. fragilis in not having their spines or spinous granules confined

to one angle.

Teeth-papillae coarse. Arms broad, flat, strong. The upper

arm-plates somewhat variable in form, but always with a few tine

spines on their surface : they are hardly at all carinate, and have

pretty even proximal and distal edges. Sjnnes coarser and rather

shorter than in 0. fragilis, about seven in number. The lower

arm-])lates may have a distal concavity, but this is not very obvious

in full-grown specimens. One tentacle-scale.

Colour white or banded, or spotted with red or purple.

R. r.

loo (arm broken) 11-5

150 (arm broken) 13

(arms much broken) 15

Distribution. A j'ouug specimen reported by Lyman from the

Azores. 90-315 fms.

a. 40 miles off Bolus Head, 115 fms. R. Irish Acad.

h. 50 miles off Bolus Head, 200 fms. R. Irish Acad.

c, d. 50° 50' 15" N., 11° 12' 30" W., 200 fms. G. C. Bourne, Esq.

e. 48° 39' 42" N., 10° 07' 27" W., 90 fms. G. C. Bourne, Esq.

f. S.W. coast of Ireland, 200 fms. ' Flying Fox ' Exp.

//. S.W. coast of Ireland, 250. or 315 fms. ' Flying Fox ' Exp.

h-j. ? ' Porcupine ' Exp.
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^TEEPTOPIIIUR.E {see p. 26).

1. OPHIOSCOLEX

Ophioscolex, M. Tr. Syst. Ast. (1842) p. 109; Lyman, Chull. Rep.

Ojih. (1882) p. 232.

Teeth and mouth-papillse ; tooth-papilloe present or absent.

No upper arm-plates. A thick naked skin covers all the disk and

extends on to the arms and spines. Tentacle-scales present or

absent.

Kei^l to the Species,

Mouth-papillfe seven to ten 1. O. glacialis.

Mouth-papillee ten or more 2. O. purpurea.

1. Ophioscolex glacialis.

Ophioscolex glacialis, M. Tr. Syst. Ast. (1842) p. 109; Burr. Sf

M^Andrew, Ann. Sf May. xx. (18o7) p. 46 ; Sars, Nory. Ech. (1861

)

pp. 7 & 12 ; Lyman, Bull. M. C. Z. x. (1883) p. 268 ; Hoyle, Proc.

It. Soc. Edinb. xii. (1884) p. 720.

Disk nearly circular ; arras seven to nine times as long as radius

of disk, flattened, tapering rather rapidly. All the parts of the disk

arc obsfured by the thick wrinkled skin, except the seven to ten

somewhat irregularly arranged delicate mouth-papillcic. Three deli-

cate arm-spines about as long as the arm is broad. No tentacle-

scale.

Colour, in spirit, yellowish white.

R=6o; 42. r = 7; 6.

Distribution. Both sides of North Atlantic, as far south as

38° 21' 50' N., 73° 32' W. (West Indies ?) on the west, from

Faeroe to Spitzbergen on the east. 100-300 fras.

Some semi-macerated fragments, determined by Mr. Lyman, from

60° 0' N., 5° 13' W., 312 fms. ' Porcupine' Exp.

2. Ophioscolex purpurea.

Ophioscolex purpurea, Dilb. i^- Kor. Vet.-Akad. Hdly. 1844 (1846),

p. 235, pi. vi. hg. 2; Sars, Nory. Ech. (1861) p. 8.

Ophioscolex purpureus, Lyman, Bull. C. M. Z. v. (1878) p. 233 id.

Chull. Rep. Oph. (1882) p. 234; Hoylv, Proc. Roy. Soc. Ed. xii.

(1884) p. 720.

T)isk ^lentangular ; arms about eight times as long as the radius

of the disk, flattened, do not taper very rapidly. Mouth-papillae

more numerous (ten or more), stouter, and more regularly arranged
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than in 0. (jlacialis. Three arm-spines rather shorter than in the

2)recodin<j^ species. One tentacle-scale.

Colour said to be " intense purpureus," but in spirit quite •white.

11=34; 32. r = 4-5; 4.

Distribution. Both sides of the Xorth Atlantic, as far south as

23° 1' N., 83° 14' W., 100 fms. ; Norway, 64-707 fms.

a. 59° 56' N., 6° 27' W., 36.3 fms. ' Porcupine ' Exp. (St. 54).

6, c. m° 14' N., 0° 17' W., 632 fms. ' r()rcui)ino ' Exp. (St. .57).

d, e. 60° 39' N., 3° 9' W., I'O-'i fms. ' P()vcui)ine ' Exj). (St. 74).

/. 60° 0' N., 5° 13' W., 312 fms. ' Porcupine ' Exp. (St. 82).

2. OPHIOBYRSA.

Ophiobyrsa, Lyman, Bull. M. C. Z. v. (1878) p. 131 ; id. Chall. Rep.
Oph. (1882) p. 243.

Mouth-armature consists of a set of spines at the angles, with a

spine scattered here and there on the sides of the jaws. Disk

covered with thick integument on which spines or spinous granules

are feebly developed. Upper arm-plates reduced or absent ; side

arm-plates project and carry slightly roughened spines. No
tentacle-scales. Very large bursal slits.

1. Ophiobyrsa hystricis.

Ophiobyrsa hystricis, Lyman, Bull. Mus. C. Z. x. (1883) p. 272,

pi. viii. figs. 120-122 ; Hoyle, Proc. Itoy. Soc. Ed. xii. (1884)

p. 711 ; Bell, J. Mar. Biol. Assoc, i. (1890) p. .320 ; id. P. Z. S.

1892, p. 183. pi. xii. figs. 2 .t 3.

A very large Ophiurid, iVyv. Thomson, Depths of the Sea, (1874)

p. 123.

A large fine species, not unlike an Ophiomyxa.

Disk and arms flattened ; skin of disk alojie beset with spines,

which are best marked on the radial shields ; no spines on dorsal

surface of arms, liadial shields narrow, wider without than within.

Upper arm-plates represented by two vestigial plates, which do not

meet in the middle line or touch their neighbours in front or behind.

Five feebly roughened arm-spines, the uppermost the longest. Lower
arm-plates tend to be square. The prominent bursal sHt looks both

downwards and outwards, and the outer portion is marked by a

strongly curved lip.

During life or in spirit the details are much obscured by the

thick skin, which extends even on to the spines ; the skin in drying

is apt to contort the specimen.

Colour, iji spirit, white ; dry, disk dark, arms lighter.

B.
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a. North-west, of ShetluDci, 345 tins. ' Porcupine ' Exp. (St. G3).

b. Off !S.\V. coast of Ireland, 315 fms. ' I'lyi"g Fox ' Exp.'

c. Off S.W. coast ot Ireland, 400 fms. G. C. Bourne, Etq.

Distribution. These are the only known habitats.

3. OPHIOMYXA.
Ophiomyxa, ilf . Tr. Syst. Ast. (1842) p. 108 ; Lyman, Chall. Bej). Oph.

(1882) p. 244.

Disk and arms covered by a thick skin. Mouth- papillae and teeth

flattened lobes, with serrate edges. Ko tentacle-scales. Arm-
spines jagged at tip.

1. OpMomyxa serpentaria.

Opliiomyxaserpentaria,i?/wifl/«, i>M//. M.C. Z. x. (1883) p. 274; Hoyle,

Fruc. Hoy. Soc. Ed. xii. (1884) p. 710.

A single specimen, reported by Lyman from 363 fms. in Faeroe

Channel, and distinguished by the absence of upper arm-plates,

three short arm- spines, and three small mouth-papillae ; radial

shields small *.

CLADOPIlIURjE {see p. 26).

ASTRONYCIN^ {see p. 27).

ASTHONYX.

Asteronyx, M. Tr. Syst. Ast. (1842) p. 119; Norman, Atm. Sf Mag.
XV. (I860) p. 105,

Astronyx, Lyman, Chall. Rep. Oph. (1882) p. 285.

Disk pentagonal, arched, sharply separated from the narrow

arms ; radial shields in the form of elongated rods, but broken into

several pieces. Papillae on the angles of the mouth large ; mouth-

shields hidden and small, as is the madreporite. Basal clefts set in

a depression, very short, and in the interbrachial angle only. !Some

of the arm-spines hooked.

1. Astronyx loveni.

Asteronyx loveni, M. Tr. Syst. Ast. (1842) p. 119; Sars, Kory. Ech-

(1861) p. 5, pi. i. tigs. 1-5 ; Stewart, F. Z. S. 1861, p. 96 (tig.)

;

Noj-m. Ann. Sf3Iaq. xv. (1865) p. 106; Jarzynsky, Trans. Fetersb-

Soc. Nat. i. (1870) p. 318 ; Lyman, Chall. Eep. Oph. (1882)

p. 137 ; Sim, Zoologist, xl. (1882) p. 24 ; Hoyle, Proc. R. Rhys.

Soc. Ed. viii. (1884) p. 137 ; id. Proc. Roy. Soc. Ed. xii. (1884)

p. 713.

Arms very long, slender, convex above, flattened below, very fine

* Ko specimen is in the British Museum.
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at tip ; one of the anii-spines very much lfiii<^er than the rest, and
almost as long as the arm is wide. Skin both of disk and arms
without any hard deposit ; uo tentacle-scale ; about six mouth-
papilUc.

Colour, in spirit, creamy white.

Sometimes found clasping the axes of living specimens of Funicu-
hna qitadrangularis. Arms not naturally extended, but when so

drawn out may give a spread of SOU mm.
R. r.

380 (ca.) 15
' 360 (ca.) 20
175 (ca.) 10
125 (ca.) 8

Distribution. Circumpolar : North Sea, eastern side of North
Atlantic, Japan. To 350 fms.

a. The Minch. ' Porcupine ' Exp.
b. Loch Torridon. J. A. Stewart, llsq.

c-g. Loch llourn, 70 fms., 29/8/87. Jolin ^Murray, Esq.
h. Firth of Lorn. John Murray, Esq.

i,j. Eirth of Lorn (embracing Fuviculina quad- Joliii Murray, Esq.
ranijularifi).

k, I. Aberdeen. Geo. Sim, Esq.

GORGONOCEPHALIN^ {see p. 27).

GORGONOCEPHALUS.
Gorgonocephalus (pars), Leach, Zool. Mixc. ii. (1815) p. 51

;
(sens.

emend.) Lijnicoi, Cluill. Hep. Oph. (1882) p. 258.

Euryale (pars), Lanik. An. s. Vert. ii. (1810) p. 535; Ay. Mem. Soc.

K'eiich. ii. (18;;!»), Notice, ^-c. p. 1.

Astrc.phyton (pars), Forhes, Brit. Starf. (1840) p. 67; M. Tr. Si/st.

Ast. (1842) p. 121 ; Lyman, 111. Cat. Mas. C. Z. i. (1865) p. 180;
Norm. Ann. ^^ Mag. xv. (1865) p. 105.

Disk rounded or with slight re-entering curves, thick; arms
narrow at the base and not dividing so frequently as in Astrojyhi/ton.

Kadial shields elongated, diverge considerably. Upper arm-plates
represented by a mosaic of thin irregular plates.

Key to the Species.

Dorsal surface of disk sjiiny 1. G. lijicki.

Dorsal surface of disk not spiny 2. G. eiicnemis.

1. Gorgonocephalus lincki.

? Astrophvton arboresceus, Petm. Brit. Zool. iv. (1777) p. 56 (non
M. Tr.).

? Asterias capnt-medusfe, Turt. Brit. Faun. (1801) p. 140.

? Astrophvton scutatum, Flem. Brit. An. (1827) p. 489; Couch, Corn.
Faun. 1. (1838) p. 84.
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? Euryale scutatiim, I)e Bl. Actin. (1834) p. 246 riiou Gould, Iiivert.

Mass. (1841) p. ;J4o).

Astrophj'ton srutatum, Forbes, Brit. Star/. (1840) p. 67 (noii Agassiz,

Mem. Soc. Neuch. ii. (1839), Notice Sfc. p. 11).

Astrophyton linckii, M. Tr. Si/st. Ast. (1842) p. 122 ; Lyman, III.

Cat. M. C. Z. i. (1865) p. 190 ; Norman, Ami. Sf Mag. xv. (1865)

p. 105.

Gorgonocephalus linckii, Lyman, Chall. Rep. OpTi. (1882) p. 264

;

Hoyle, Proc. R. Phys. Soc. Ed. viii. (1885) p. 138.

Disk with a single madreporite at one of the angles of the rays,

c(]ually covered on the whole of the dorsal surface with strong

spinous cylinders or cones, the longest near or on the margin ; un-

e(^ual and irregular development of spines on the ventral surface.

No tubercles on the arms, but on the ventral side a median band of

large granules
;
papillae well developed, three and then four in a

row.

Distribution. North Atlantic (eastern side).

No specimen from British area in the collection of the British

Museum.

2. Gorgonocephalus eucnemis.

? Asterias caput-medusoe, Fabr. Faun. Groenl. (1780) p. 372. no. 367
;

Deivhurst, Nat. Hist. Cetacea, (1834) p. 279.

Astrophyton eucnemis, M. Tr. Syst. Ast. (1842) p. 123 ; Liitk. K.
Dansk. Vid. Selsk. Skrift. v. (1859) p. 70, pi. ii. ligs. 9-19; Sars,

Nory. Ech. (1861) p. 4 ; Lymati, 111. Cat. M. C. Z. i. (1865) p. 181

;

Mare7izeller, Denks. Ak. tVien, xxxv. (1878) p. 383.

Gorgonocephalus eucnemis, Li/man, Chall. Rep. Oph. (1882) p. 263

;

Hoyle, Proc. R. Phys. Soc. Ed. viii. (1884) p. 137.

Disk with a single madreporite at one of the angles of the rays.

Surface of disk with thin integument, through which the elongated

radial shields stand out very prominently ; the surface of the shields

loosely covered with granules, but there are no spines or tubercles

;

skin in interbrachial areas smooth, as are, too, the under surfaces

of the arms ; three, four, or five papilla3.

Colour yellowish brown.

Distribution. Northern parts of Atlantic (east and west).
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ECllINOIDEA (see p. 27).

CIDARIDiE {see
I). 29).

CIDARIS.

Cidaris, Leske (ex Klein), Addit. (1778) p. 42 (pars) ; Gray, Ann. I'/ii/os.

xxvi. (l«i'o) p. 4-26 ; A(/. iS,- JJes. Ann. Se. Nat. vi. (1846) p. 825;
/. Mull. Ahld. k. Ak. Wt'ss. lierl. 185.3 (1854j p. \-2:i ; Desor, tSipi. Eeh.

foss. p. 3; Sfcwart, Q. J. M. S. xi. (1871) p. 51 ; A. Ag. Ilev. IM.
(1872-4) p. 252 ; id. Chall. Rep. 1881, p. 33; Loven, Bik. K. Svensk.

Vet.-Akad. Hdhj. xiii. (1887[8]) iv. no. 5, p. 138 ; Duncan, J. Linn.
Soc. xxiii. (1889) p. 27.

Cidarites, Lamk. An. s. Vert. iii. (1816) p. 52.

Eocidaris, Desor, Syn. Ech. foss. (1858) p. 155.

Kabdocidaris, id. op. cit. p. 39 ; Khabdocidaris, De Loriol, Mem. Soe.

Phys. Geneve, xxviii. no. 8 (1883) p. 7.

Leiocidaris, id. op. cit. p. 48.

Porocidaris, id. op. c/i. p. 46 ; Wyv. Thorns. Phil. '/>«««. clxi v. (1874)

p. 72().

riiyllacantbus (saber.), Brandt, Prodr. descr. Anim. (1835) p. G7.

(xymnocidaris, A. Ag. Bull. M. C. Z. i. (1803) p. 17.

( )rtliocidaris, id. ihid.

Temnocidaris, id. t. c. p. 18.

Pridnocidaris, id. ibid.

Stepbanocidaris, id. ibid.

Choudrocidaris, id. ibid.

Dorocidaris (subf?.), id. Rev. Ech. (1872) p. 254.

Schleinitzia, Studer, MB. Ak. Berl. 1876, p. 403.

Discocidaris (subg-.), Dodcrlein, Arch. f. Nuturg. 1885, p. 82.

Test stout, turban-shaped, flattened above and below ; arabu-
lacral area? slightly sinuous, about one-fourth the breadth of the
intcrambulacral area? ; the plates of the latter are not numerous,
and each has its centre occupied by a large primary tubercle. This
is frecjuently perforated at its tip, but it may not be, and the base
may or may not be crenulated.

A large number of generic forms have been quite unnecessarily
distinguished, as the synonymy of the genus shows.

Key to the Species.

rcristomo nearly as large as calycinal ai'ea 1. C. papillnta.
IV'iistoino nmch smaller than calycinal area 2. C. purpurata.
Diiubtful species 3. C gracilis.

1. Cidaris papillata.

Cidaris papillata, Leske, Addit. (1778) p. 61, pi. xxxix. fig. 2; Flem.
Brit. An. (1828) p. 477; Forbes, Brit. Star/. (1841) p. 146;
Philippi, A.-ch. f. Nat. 1845, p. 353; Diib. ^- Kor. Vet.-Ak.
Hdlg. 1844 (1846), p. 255, pi. ix. figs. 25-.30; Ag. Ann. Sci. Nat.
vi. (1846) p. 324 ; Gray, Brit. Rad. (1848) p. 2;'Sars, Norg. Ech.
(1861) p. 93; Loven, Vet.-Ak. Ildlg. xi. 7. (1874) pi. xx. ;

Wyv. T/ioms. Phil. Trans, clxiv. (1874) p. 722, pi. lix. figs. 1-13.
Echinus cidaris, ? var. u, Sowerbi/, Brit. Misc. (1805) p. 8!), pi. 44.

(3idariles papillata, Desnuml. Syn. Ech. (1837) p. 320.
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Leiociclaris papillata, Duj. Sf Hup. Ech. {I86:2j p. 485 ; Ferr. Ann.
Sci. Nat. xiii. (1870) p. 24.

Orthocidaris papillata, A. Ay. Bull. Mus. C. Z. i. (1863) p. 17.

Dorocidaris papillata, A. Ag. Uev. Ech. (1872-8) pp. 105 & 254,
pis. i., i. b, ii. a. figs. 1-13, ii. b. tigs. 1-5, ii. c. figs. 7-12 ; id. Bull.

Mus. C. Z. viii. (1878) p. 70 ; Ludioig, Mitth. zool. Stat. Neap. i.

(1879) p. 554; Steioart, Trails. Linn. Soc. i. (1880) p. 509, pi. 70.

tigs. 1-5 ; A. Ag. Chall. Bep. Ech. (1880) p. 40 ; Ludw. Zeits. f.
w. Zool. xxxiv. (1882) p. 85, pi. iii. figs. 8-10; Verrill, Am. J. Sci.

xxiii. (1882) p. 133 ; A. Ag. Froc. Bog. Soc. Ed. vi. (1883) p. 697
;

Koehler, Ann. Ahis. Marseill. i. 3. (1883) p. 113, pi. iii. fig. 17 ;

Bathbun, Froc. U.S. Nat. Mus. viii. (1885) p. 611 ; Frouho, C. B.
cii. (1886) p. 1403 ; id. Arch. Zool. exper. v. (1887) p. 217, pis. 14-

21, 23-25.

Oidarites liystrix, Lamh. Anim. s. Vert. (1816) iii. p. 55 ; id. op. cit.

(1840) iii. p. 379 ; De>^m. Etudes (1831) p. 320.

Cidarites (Phyllacanthus) hystrix, Brandt, Frodr. descr. Anim.
(1836) p. 68.

Cidaris hvstrix, De Blainv. Actinol. (1832) p. 231, pi. xx. bis, fig. 5;
Fhil. Arch. f. Nat. xi. (1845) p. 353; Ag.Ann. Sci. Nat. vi. (1846)

p. 32 ; Sars,'Ngt Mag. x. (1859) p. 53 ; Loven, op. cit. p. 29, pi. xx.

;

Heller, Zoopligt. u. Echinod. adriat. Meer. (1863) p. 69.

Leiocidaris hystrix, Duj. ^" Hupe, Hist. nat. Echin. (1862) p. 484,

Orthocidaris hystrix, A. Ag. Bull. Mus. C. Z. i. (1863) p. 17.

Dorocidaris hystrix, A. Ag. Bev. Echin. (1872) p. 105.

Dorocidaris abyssicola, id. Bull. Mus. C. Z. i. ( 1869) p. 253.

Cidaris borealis, Dilben ^ Koren, CEfv. Vet.-Ak. Fork. 1844 (1845),

p. 114.

Cidaris afiinis, Fhil. Arch. f. Nat. x. (1845) p. 353 ; Sars, Nyt
Mag. X. (1859) p. 54 ; Wyv. Thotnson, Fhil. Trans, clxiv. (1874)
p. 726, pi. Ix.

Cidaris stokesi, Ag. Ann. Sci. Nat. vi. (1846) p. 32 ; Heller, Zoophyt.

u. Echinod. adriat. 3Ieer. (1868) p. 69 ; Ferrier, Ann. Sci. Nat. xiii.

(1870) p. 26, pl. ii. fig. 6.

Rhabdocidaris hystrix, IJe Loriol, Mem. Soc. Fhys. et d'Hist. nat.

Geneve, xxviii. (1883) no. 8, p. 7.

Primary spines are few in number, vary in colour from pale straw

to reddish brown, may be twice as long as the diameter of the test,

but are shorter above and below the ambitus, vary somewhat in

thickness and in the extent to which they are compressed at the

tip ; the serration of the spines, caused by the granules on tlieir

surface, is scarcely ever pronounced. There is generally a delicate

pink band at the base of the spine. Round the tubercle to which

the spine is attached are set a number of spatulate sjiines, light

yellow to dark brown in colour, often darkest in the middle line or

at the tip. The ambulaeral spines are less numerous and smaller

than the interambulacral secondaries, while those on the apical area

may be like either, and those on the buccal membrane are like the

former.

The test is flat above, circular in outline ; ambulacra slightly

sinuous, not wide ; there is no groove connecting the members of

each pair of pores, but there is a transverse ridge along the upper

side of the perforate portion of each ambulaeral plate. The inter-

ambulacral area is covered by two regular rows of tubercles and two

more internal and more irregular rows. There are eight or uiue
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interambulacral plates in each row ; the areola round each primary

tubercle is wide and deep ; the tubercle is perforated, but its base

is not crenulated ; the remainiug portion of each plate is closely

covered with railiaries ; as a rule the circlet of tubercles is complete,

but it sometimes happens that only one row of tubercles divides one

areola from one of its neighbours.

In the calycinal area the periproct has a pentagonal form, and
the angles of the pentagon are produced along the lines of the radii,

a triangular plate separating each of the radials and touching the

interradial by its pointed apex ; the interradials are kidney-shaped in

form, with the long axis at right angles to the line of the ray ; the

radials vary a good deal in contour, but are always wider along their

inner than their outer edge, and are generally notched at the sides.

Peristome rather large, about the same size as the calycinal area.
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The remaining, smaller, spines of a uniform light brown colour.

The secoudarios form a definite circlet around each areola and are

flattened and blunted ; the tertiaries are finer and more pointed.

As large as the smaller of these are the large bivalved pedicellaria),

which are most numerous in the apical region. The buccal mem-
brane is crowded with small spiaes.

The test is somewhat flattened, subpentagonal rather than cir-

cular ; ambulacra about as wide as in C. papillata ; around each

pair of pores a groove ; the pore-areas are nearly as wide as the

area between them, in which there are two regular rows of miliaries,

with a few smaller tubercles scattered between them. There are

eight or nine plates in each interambulacral series. The areolae are

not as deep as in C. papillata ; they frequently are only separated

from one another by a single row of granules ; the tubercles are

perforated or faintly crenulated ; the granules which closely cover

the plates are more equal in size than in C. papillata.

The extensive calycinal area differs in the two sexes, for in the

female the genital pores are of enormous size, and intrude even on
the upper ambulacral plates. The radials are very regularly heart-

shaped ; the interradials are large, with a nearly straight inner edge,

with sides slightly curved, and the outer edge complete in o' » but
deeply notched in $ .

Peristome rather small, considerably smaller than calycinal area.

Diameter of

a.
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1. ASTHENOSOMA.

Astlionosomfi, Gruhp, Jli. schhi^. Gcs. xlv. (18()8) p. 42; A. A</. Rev.

Ech.X\^~2) ]). 272 ; Ludwuj, Zeitxch. f. iviss. Zool. xxxiv. (l88U) p. 70
;

Duncan, J. Lhin. Svc. xxiii. (1889) p. 4.'}.

Calveria, Wyv. Thorns. Phil. Traits, clxiv. (1874) p. 737.

An Echinothurid in which the imbrication of the coronal plates

is very marked, and the ambulacral plates very wide ; the tubercles

that bear the primary spines form prominent bosses. The calca-

reous deposit in the coronal plates may be greatly reduced, and the

coolom is divided into separate chambers by vertically disposed

muscular bands. The organs of Stewart appear, in some species,

to be well developed.

1. Asthenosoma hystrix.

Calveria hystrix, Wi/v. T/ioms. Froc. Hoy. Soc. Loiid. xx. (1872)

p. 494 ; Phil. Trans, clxiv. (1874) p. 738 (non Proc. Roy. Soc. xviii.

(1869) p. 445), pis. Ixiv. & Lxv.

Asthenosoma hystrix, A. Ay. Rev. Ech. (1872) pp. 93 k 273, pi. ii.

tigs, l-o; id. Bull. Mus. C Z. viii. (1880) p. 74; id. Mem. V. Z. x.

(1883^ p. 29, i)ls. xiii. & xiv. ; Rathhun, Proc. U.S. Nat. Mus. ix.

(188G) p. 267 ; Bell, Proc. Roy. JJubl. Soc. vii. (1892) p. 52(5,

pis. xxiv. it XXV.

Astheuosoma reynoldsii, A. Ag. t. c. (1880) p. 75.

Calveria feuestrata, Wyv. Thorns. Phil. Trans, clxiv. (1874) p. 741,
pi. Ixiii. tigs. 9 & 9 a, & pis. Ixvi. & Lxvii.

Asthenosoma feuestratum, A. Ay. Rev. Ech. (1872) p. 210.

Varying considerably in one of the chief characters that dis-

tinguish the genus—the extent to which the plates of the corona

are calcified, so that the membranous interspaces may be very

marked or nearly obsolete ; varying also in the size of the genital

pores, but this perhaps is sexual. Varying from pale grey to brilliant

pink ; the bands or ])atches of colour varying considerably in in-

tensity. In each interambulacrum a row of primary tubercles is

well developed ; these diminish in size from the ambitus towards
the mouth and are set very regularly on every plate ; above the

ambitus they are not always present on every successive plate, and
they cease about eight plates from the apical area ; in addition there

may be a few scattered primary tubercles ; there are no prominent
tubercles in the ambulacra. Eoth ambulacral and interambulacral

plates are low from above downwards. The anal plates are very
numerous, and nearly all bear a distinct tubercle. The madreporite

is irregularly triangular and somewhat variable in size. The peri-

stomial plates are thickly covered with tubercles. None of the

8])ines are long, and all but the primaries are delicate and almost
silky.

The diameter of the test may be as much as 200 mm. ; one
measuring 110 mm. across has been extended as much as possible,

and its vertical axis was found to measure 50 mm. Specimens in

all kinds of distension, and, if dried, of distortion, may be observed.
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Distrihution. Both sides of N. Atlantic from W. Indies to Rockall.

103-547 fms.

ak. 45 miles off Blaokrock, 500 fms. Royal Dublin Society.

1, 711. 45 miles oft' Blackrock, 500 fms. Koyal Irish Academy.
n. A dried fragment, marked " type of Cal- ' Porcupine ' Exp.

veria hystrixy

0. Two dried fragments, marked " Sp. 1, * Porcupine ' Exp.
fenestrated."

2. PHORMOSOMA.
Phormosoma, Wyv. Tlioms. Phil. Trans, clxiv. (1874) p. 732 ; Duncan,

J. L. S. xxiii. (1889) pp. 42 & 310; Bell, Ann. 8r Mag. iv. (1889)

p. 437.

An Echinothurid in which the coronal plates imbricate slightly,

and the ambulacral plates are narrow ; the areolae of the tubercles

that bear the primary spines are deeply sunken, and their impress

may be seen on the internal surface of the test. The calcareous

deposit in the coronal plates is greater than in Asthetiosonia, and

there are no vertical muscular bands dividing the ccelom into

separate chambers. The organs of Stewart are not known to be

ever well developed.

1. Phormosoma placenta.

Phormosoma placenta, Wyv. Thorns. Phil. Trans, clxiv. (1874)

p. 732, pis. Ixii. & Ixiii. figs. 1-8 ; A. Ay. Bull. M. C. Z. x.

(1883) p. 301, pis. xii. & xv. figs. 3-19
; id. Proc. Hoy. Soc. Ed.

xi. (1883) p. 697 ; Rafhbim, Proc. U. 8. Nat. Mus. ix. (1886)

p. 267 ; Bell, Ann. ^- May. iv. (1889) p. 436.

Phormosoma sigsbei, A. Ay. Bull. M. C. Z. viii. (1880) p. 75.

A species with very large primary tubercles, which are more

numerously developed on the oral than the aboral surface ; they

have well marked areolae, and from what is known as to their spines

it is i)robable that they are rather long and have a stout calcareous

cap : these tubercles are both ambulacral and interambulacral in

position. There are but few other tubercles on the surface above

the ambitus, but below, and especially near the mouth, tbere are a

number of tubercles, which are also developed on the transversely

elongated peristomial plates. Organs of Stewart vestigial.

Colour deep purple below, grey above, with spots and patches of

])urple.

Diam. of calyc.

Diam. of test.
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Antilles, and as far north as tlie Faeron Channel. From 15t»-

] 242 fms.

a-c. Off S. W. coast of Ireland, 1 000 fms. ' Flyinj,^ Fox ' Exp.

/. Off S.W. coast of Iniland, ',();) fms. Royal Dublin Soc.

(/. Three fragments, marki'd '• i'alocrin Phnnno-
somu. Types of Porcnpine."

2. Phormosoma uranus.

Phormosoma urnnus, ll'i/v. T/iomn. J'ot/at/e of ^ Chnllenf/pr^ [The
Atlantic) (1877), i. ]). 14(5, fi;rs. 3:1 k '.'A;' A. A;,. Chall. liep. (18S1

)

p. 103, pi. xviii. c. fifi-. 12; id. Mem. Mm. C. Z. x. ^1883) ]). 3;"),

pis. X. & xi.; id. Proc. Roy. Soc. Ed. xi. (1883) p. 6'.>7 ; llathhnn,

Proc. U.S. Nat. Mus. \x. (188(5) p. 268; Sladen, Proc. li. Iri.s/i

Acad. i. (1891) p. 701.

Phormosoma petersii, A. Ay. Bull. Mm. C. Z. viii. (1880) p. 7G,

Test very thin : large primary tubercles not greatly developed till

a late period of growth, and then " not closely packed but irregu-

larly arranged" and limited to region near the ambitus. When
collected of a brilliant claret colour.

Distrihuthm. lioth sides of Atlantic from Lessor Antilles to Faeroo

Channel. 3!>9-l 742 fms.

A specimen dredged by H.^M.S. ' Knight Frrant ' from .^.^o fms.,

N.W. of Lewis, was referred to this species by Prof. Agas.siz.

ECHINID.E [see p. 30).

Key 10 tlw Genera of Echinidce.

A. Three pairs of pores in an arc 1. Echinus, p. W).
\\. More than three pairs of pores in an arc. [p. 1''">''3.

i. With nioderate gill-cuts 2. STUOXGYLOCRNTUorus,
ii. With deep gill-cuts 3. Si'U.-EnKCiiiNCJS, p. lo8.

1. ECHINUS.

Echinus, Limi. Si/st. Nat. ed. x. (1758) p. 663 (pirs)
; Ay. in Val.

Anat. Echin. (I.s41) p. ii ; 7>wr, Sipi. Ech. foss. (18.58) p. 123 ; A. Ay.

Rev. Ech. (1872) pp. 121, 293; Cants, Prod. Faun. Med. (1884)

p. 100: Dune. J. Linn. Soc. xxiii. (1880) p. 12G.

Ileliocidaris (pars), Ihsynl. cf. Ag. ^- Des. Ann. Sci. Nat. (2) vi.

p. 371.

Spliairechinus (pars), Duj. S,- Ilupd, Echinod. (1862) p. .'529.

Psammechinus, A(j. et Iks. t. c. p. 368 (subp:.) ; Desor, Si/n. Ech. fuss.

(1858) p. 118 ; 'Uitken, Fid. Medd. 1863 (1864), p. 140.

Test varies greatly in size and shape, often swollen at ambitus

;

ambulacra rather narrow, arcs of pores more or less verticul

;

primary tubercles subeijual in all parts of the test, more closely

packed below than above the ambitus. Peristome moderate or small,

slits slight ; membrane sometimes covered by secondary calcareous

plates in adtlition to the five i)airs of small radial plates. Spines

never long, acutely pointed, sometimes quite sharp.
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Keij to the Species.

A. Primary spines very much longer than secondary.

I. Mouth of moderate size.

a. No red patches near periproct \. E. acutns.

/3. Ked patches near periproct 2. E. norveyicus.

II. Mouth very small ^. E. microstoma.
B. Primary spines short.

a. With purple tips A. E. miliaris.

/3. With tips not purple r>. E. esculentus.

C. Primary spines moderate 6. ^. eleyans.

1. Echinus acutus.

Echinus acutus, Lamk. An. s. Vert. iii. (1816) p. 45; de Bl. Diet.

Sci. Nat. xxxvii. (1825) p. 78; Desmoulins, Syn. Ech. (1837)

p. 270 ; Aq. ^ Desor, Ami. Sci. Nat. vi. (1846) p. 365 ; Arada.%
Atti Ac. Gioenia, viii. (1853) p. 276 ; A. Ay. Rev. Ech. (1872)

p. 121, & (1873) p. 489 ; Ludwiy, Mitth. zool. Stat. Neap. i. (1879)

p. 558; Koehler, Ann. Mus. Marseille, i. 3. (1883) p. 121 ; Cams,
Prod. Fau7i. Mediterr. (1884) p. 100 ; Bell, Ann. ^ May. iv. (1889)

p. 439
; Prouho, C. R. cii. (1886) p. 444.

Echinus miliaris, Fleyn. Mem. Wern. Soc. ii. (1818) p. 246 ; Brit.

Anim. (1828) p. 478 [non aiictt.].

Echinus fleraingii, Forbes, Brit. Star/. (1841) p. 164; Diib. ^- Kor.
Vet.-Akad. Hdly. 1844 (1846), p. 266; Aq. Sc Desor, Ann. Sri.

Nat. vi. (1846) p. 365 ; Gray, Brit. Rad. (1848) p. 3 ; Sars, Nyt
Maq. X. (1859) p. 55; Grnbe, Imel Lussin, (1864) p. 101

; Wyv.
Thomson, Phil. Tratis. clxiv. (1874) p. 744, pi. 68, fig. 14.

Primary spines much larger and longer than secondary, more or

less pointed at their tip ; pale yellow in colour, but rather darker at

the base ; shorter, bluuter, and more closely packed below than

above the ambitus. Secondary spines much more numerous, much
shorter and finer than the primary; the smallest exceedingly fine.

Pedicellarise very numerous, of various sizes, as much as 3 mm. in

length. The spines of the adult are proportionately shorter than

those of younger specimens.

Test of full-grown form conical above, almost flat below, small

mouth, moderately sized apical area; neither primary nor secondary

tubercles are very numerous above the ambitus ; below, however,

the plates are well covered. Apical area pentangular
;
periproct

rather large, all the radials shut off from it ; the madreporite is

not prominent, and the tubercles on the interradials are rather

small. In the interambulacra there about fifty plates, each of

which may, above the ambitus, carry one large primary tubercle

;

this may be very prominent or less well marked or absent ; below

the ambitus there are three or four subequal primary tubercles, and

these diminish in size and number as the mouth is approached.

The number of secondary tubercles is not large, and the miliaries

are not closely packed. The number of compound ambulacral

plates may be nearly fifty; each of these has a large primary

tubercle set about the middle of each plate, but the ambulacral

present the same kind of variations as the interambulacral tubercles;

above the ambitus secondary tubercles are very rare, so that in both

ambulacral and interambulacral areas the middle line is almost
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compleio]}' bare. Below tlic ambitus tbe secondary tubort-lus are

more numerous, and the niiliaries are very well developed. Tbe
peristome is pentagonal and tbe gill-cuts sligbt. A bright red

lino extends along the twenty lines of tbe primary tubercles above

the ambitus and give a very characteristic appearance to the test.

A very consideral)lo amount of variation is exhibited by :

—

(a) The form of the test. Tliis is always much flatter in younger

than older specimens, but the former vary in the extent to which

they are respectively conical ; the latter are sometimes more rounded

than is lypically the case, and the sharpness of tlic apical pole is

sometimes a good deal ])]unted.

(f>) Tlie length of the sjjines. The younger examples usually

have the spines proportionately longer than the adult, but tlie latter

vary very considerably among themselves. When the spines are

short, they are sometimes more than ordinarily stout.

((•) In many cases the bases of the spines are green, but they are

sometimes red.

Diameter of

Diam. of

test.
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Echinus flemingii, A. Acj. Bull. Mus. C. Z. i. (1862) p. 202.

Echinus depressus, G. O. Sars, Vid.-Selsh. Fork. 1871 (,1872), p. 23.

Echinus elegans, Bell, Journ. Linn. Soc. xvii. (1884) p. 102*.

All the specimens in the Collection known to come from the

British area heloug to the small form of this species, which it wiU

be sufficient to describe in detail.

The test is conspicuous hy a reddish, much more rarely greenish,

patch in the middle of each ambulacral and interambulacral area.

In the latter the patch may be wide and extend to the ambitus ; in

the former it may be wedge-shaped. In many dried tests the latter

and in some the former also may completely fade away. The test

is more or less depressed or conical, flat beneath, with rather large

peristome, calyeinal area and periproct, all of which are or may be

juvenile characters, but are in this case found in a form which

has been shown to have matured gonads.

Primary s])ines white, sometimes red at base, often rather long

and delicate, nearly the diameter of the test, not very numerous,

sometimes a good deal shorter and then rather stouter and yellower

or greenish in hue. A moderate number of well-developed smaller

spines, most numerous below the ambitus. Pedicellariae pretty

numerous, some with the three valves very thick at their base,

though not so fleshy as in E. microstoma.

Ten or eleven plates in each row of the interambulacra, with

a single, central, large primary tubercle ; below the ambitus the

secondaries are pretty numerous, above it they are much more

sparse. The interambulacra are wide owing to the width of the

poriferous zones ; these are the most noticeable when there is an

intermediate reddish wedge-shaped patch above the ambitus,

above which the large primaries are not developed, and only a few

scattered secondaries are to be found. The size and number of the

tubercles is, however, subject to some considerable variation.

The calvcinal area is often remarkably prominent, either because

of the coloration of the area or the raising up of its constituent

plates ; the radials are all shut out from the periproct, the inter-

radials are rather large, and there are three or four granules along

the inner edge ; the number of granules on the intcrradials is

inconstant. The peristome is large and nearly circular, its mem-
brane is remarkable for the large quantity, small amount, or absence

of calcareous plates.

Diameter of

Diam. of

test.
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The longest primary spines of specimens of this size vary from
8*4 to 4 mm.

Distr'thntloii. Both sides of North Atlantic, from Norway to

Valcntia, and Halifax, U.S., to Florida ; off Japan ; off Patagonia,

Littoral to 2435 fms.

a. Zetland. R. M'Aiidrew, Esq.

b~k. ry2° 25' N., 11° 40' W., 80-110 fms. ' Porcupine ' Exp.
/, m. 50° 29' 20" N., 11° 4° W., 400 fms. G. C. liuunie, Esq.

3. Echinus microstoma, (Plate XIV. figs, 1 & 2.)

Echinus microstoma, If'i/v. Thorns. Phil. Trans, clxiv. (1874) p. 744,

pi. Ixviii. fi<rs. 1-10 ; Nonnan, Aim. i^- May. vi. (1880J p. 435 ; Bell,

Ann. i,- Mag. iv. (1889) p. 440, pi. xix. lig. 1.

Primary spines not numerous, of moderate length, fairly stout,

taper very gradually or end bluntly ; white, straw-coloured, or

crimson ; shorter, blunter, and more closely packed above than

below the ambitus ; rather finely striated, Secondary spines very

fine and rather sparse above the ambitus, below which they are

stouter and more numerous, Pedicellaria) not abundant.

Test very thin, somewhat flattened above, tumid below ; small

peristome, a little depressed ; calycinal area of moderate size ; both

primary and secondary tubercles rather rare above the ambitus, but

much more numerous below. Calycinal area with rather large ])cri-

proct, from which all the radials are shut off; madreporite not very

]irominent : the tubercles on the intcrradials are confined to the inner

half, where they are closely packed. In the intei'arabulacrn lliore arc

about twenty plates, each with a prominent central primary tubercle
;

these diminish in size more markedly as they approach the peri-

stome than the periproct, above the ambitus they are surrounded

bv a few secondary and miliary tubercles, which are more numerous
and definitely arranged below it. There are rather less than thirty

compound pore-plates ; these bear distinct primary tubercles at and
below the ambitus only ; above it only an occasional plate here and

there carries a largish tubercle. The number of smaller tubercles

is also scanty above, and not very large below the ambitus. The
peristome is small and depressed, and the gill-cuts are not well

marked. The surface of the test is a brilliant brick- or salmon-red,

with which a little yellow is sometimes combined.

The bright-red colour, the thin test, and the proportionately small

peristome easily distinguish this species, which is very common in

di-ep water. Its range of variation does not seem to be as marked
as that of some other members of the genus.

Diain. of test.
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The spines vary somewhat, but a length of about ^2 mm. is

probably common among the primary spines of average-sized

examples.

Distribution. Bay of Biscay, West coasts of Ireland and Scotland.

a-c. 28 miles W., 5 S. of Dursley Head, 108 fms. Eoyal Irish Academy.
d-f. 45 miles of Blackrock, 500 tins. Royal Dublin Soc.

ff~j. S.W. coast of Ireland, 110 fms. ' Flying Fox ' Exp.
k-p. S.W. coast of Ireland, 180 fms. * Flying Fox ' Exp.

q. S.W. coast of Ireland, 500 fms. ' Flying Fox ' Exp.

4. Echinus miliaris.

Echinus miliaris*, L., Gmel. Syst. Nat. xiii. (1778) p. 3169 ; Lamk.
An. s. Vert. iii. (1816) p. 49; de Bl. Diet. S'ci. Nat. xxxvii. (1825)

p. 80 ; Desmoul. Etudes (1837) p. 272 ; Ag. in Val. Anat. Echin.

(1841) p. vi ; Forbes, Brit. Staif. (1841) p. 161 ; Gray, Brit. Bad.
(1848) p. 3 ; Maitland, Faun. Belg. (1851) p. 94 ; Thompson, Nat.
Hist. Irel. iv. (1856) p. 441 ; Sars, Norg. Eeh. (1861) p. 94 ; A. Ag.
Rev. Ech. (1872-74) pp. 125 & 495; Moh. ^ Biitschli, JB. Comm.
Kiel,n. & iii. (1875) p. 149.

Echinus (Psammechinus) miliaris, Ag. 8f Desor, An. Set. Nat. vi.

(1846) p. 368.

Psammechinus miliaris, Desor, Sgn.Ech.foss. (1855) p. 119, pi. xviii.

fig. 5 ; Dt/j. 4- Hup. Ech. (1862) p. 526; Perr. Ann. Sci. Nat. xiii.

(1870) p. 41 ; Fischer, Act. Soc. Linn. Bordean.v, xxviii. (1869)

p. 370; Barr. Cat. Crust. (1882) p. 44.

Echinus saxatihs, O. F. 3Iiill. Zool. Dan. Prod. (1776) p. 235 (non
Linn., nee Fabr.).

Cidaris saxatilis, Leske, Addit. (1778) p. 18.

Echinus pustulatus, Ag. in Val. Anat. Ech. (1841) p. vi.

Psammechinus pustulatus, D^ij. Sj- Hup. Echiii. (1862) p. 527.

Echinus virens, Diib. ^ Kor. Vet.-Akad. Hdlg. 1844 (1846), p. 274,
pi. X. figs. 43-45.

Echinus (Psammechinus) koreni, Ag. 8) Desor, A7in. Sci. Nat. vi.

(1846) p. 368.

Primary spines rather short, longest at the ambitus, pretty

numerous, slightly tapering, finely ribbed, and often purple at the tip.

A considerable number of secondary spines, similar to but smaller

than the primary.

Test stout, with a quantity of tubercles, markedly pentangular,

but more so in adults than young, moie or less depressed above,

never at all high
;
peristome rather large, pentagonal in adult, its

membrane armed with a number of small scales. Calycinal area

moderate, all the I'adials excluded from the rather large periproct

;

the pores in both radials and interradials well marked ; madreporite

sometimes a good deal swollen.

In the interambulacra there are about twenty plates, each of

which, both below and above the ambitus, carries a distinct primary

* The references by A. Agassiz (Eev. Ech. p. 125) to "Miill. 1771, Knorr,
Del.," and by Hoyle (Proc. R. Phys. Soc. Ed. x. p. 417), " P. L. S. Midler in

Knorr, Delic. Nat. Select, pi. D " [for which i-ead D. ii. 5, p. 108], appear to be to

a nomen nudum.
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tubercle, and the rows formed by them are quite well marked. At
the ambitus there are on the outer side of this primary tubercle

two or three secondary tubercles, and on the inner side one or two

;

these disappear very regularly as either pole is approached ; there

may be two rows of these secondary tubercles on each plate, or the

second row may be replaced by one made up of a larger number of

miliaries
; with these, at any rate, the rest of each plate is closely

packed.

On the ambulacral plates, of which there are about thirty in each

row, a prominent primary tubercle is also to be noticed ; this is

placed just inside the rather wide poriferous zone ; between the two

rows are a number of secondary and miliary tubercles, but they are

not so closely packed as in the interambulacral area ; a few miliaries

are scattered over the poriferous zone. The distribution of tubercles

on the calycinal plates is not constant, but it frequently happens

that the interradials have three or four largish tubercles on the edge

nearest the ])eriproct.

Colour : the tips of the spines may be light or pinkish, but are

more frequently purple ; the test, when dry, may be dark grey-

brown with pijik bands, or have a more general pinkish or reddish

hue.

On the whole this is perhaps the species of Echinus which presents

less striking variations than any other found in our seas ; even the

differences due to age are slighter than is often the case.
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g',h!. St. Leonards (Aufj;iist), R. I. Pop.ock, Esq.

i',j'. Lobster Patch, Poole, 5^ i'ms., July F. J. B. Beckford, Esq.
1889.

h', V, S. p]iig:land. B. B. Woodward, Esq.
ni'-s'. Firth of Forth.

t'. Zetlaud. R, ]M«"Audrew, Esq.

5. Echinus esculentns.

Echinus esculentus, Lhin. Syst. Nat. x. (17'"8) p. C63; id. Fmm.
Suec. ed. ii. (1761) p. 513, no. 2116 ; id. M. L. U. (1764) p. 705 ; id.

Syst. Nat. xii. (1766) p. 1102 ; Pemi. Brit. Zool. (1777) iv. p. 57,

pi. 34 ; id. op. cit. (1812) iv. p. 137, pi. xx.wi. ; Finn. Brit. An.
(1828) p. 478 ; Bcsm. Syn. Ech. (1837) p. 278; Dilb. S,-Kor. Vet.-

Akud. Hdlff. 1844 (184*6), p. 264; Ay. ^- Desor, A7in. Sci. Nat.
vi. (1846) p. 365; Gray, Brit. Had. {} 848) p. 3 ; Liitk. Vid.Medd.
1856, p. 72; id. op. cit. 1871, p. 306; Sars, Nory. Ech. (1801)

p. 93 ; Jarzynsky, Trans. Petersb. Sue. Nut. i. (1870) p. 319 ; Al.

Ay. Rev. Ech. (1872) pp. 122, 491, pi. vii. a. tig. 7; Wyv. Thorns.

Phil. Trans, clxiv. (1874) p. 744; Miib. ^ Biltsch.JB. Comm. Kiel,

ii. & iii. (1875) p. 149 ; Bell, J. L. S. xvii. (1883) p. 103 ; Herd-
7nan, Liveip. M. B. C. i. (1886) p. 136 ; Scott, Ann. Scot. Nat. Hist.

i. (1892) p. 49.

Sphaerechinus esculentus, Duj. fy Hup, Echin. (1862) p. 529 ; Perr,

Ann. Sci. Nut. xii. (1870) p. 151,

Echinus spheera, O. F. Mull. Zool. Dun. Prod. p. 235, no. 2845;
Nilsson, Coll. Zool. Scan. (1817) p. 4; Forbes, Brit. Star/. (1841)
p. 149; Ay. in Val. Anat. Echin. (1841) p. ii ; Maitland. Faun.
Bely. (1851) p. 93; Gosse, Tenby, (1856) p. 240, pis. xii. & xiii.

;

Thompson, Nat. Hist. Irel. (1856) iv. p. 441 ; Steivart, Tr. L. S.

xxv. (1866) pi. 1. fig. 2flr; Romanes ^ Eicurt, Phil. Trans, clxxii.

(1881) p. 831 (general physiology) ; Geddes Sf Beddard, Tr. R.
Soc. Ed. XXX. (1883) p. 383, pis. xix.-xxi. (pedicellaripe).

Echinus globiformis, Lamk. An. s. Vert. iii. (1816) p. 44 ; de Bl. Diet.
Sci. Nat. xxxvii. (1825) p. 79; Dcsm. Etml (1837) p. 270.

Echinus subangulosus, de Bl. t.c. p. 78; Desm. t. c. p. 270.
Echinus pseudomelo, de Bl. t. c. p. 77 ; Desm. t. c. p. 270.
Echinus aurantiacus, de Bl. t. c. p. 79 ; De.sm. t. c. p. 272.
Echinus quinqueangulatus, de Bl. t. c. p. 79; Desm. t. c. p. 270.
Echinus violaceus, de Bl. t. c. p. 80 ; Desm. t. c. p. 272.

Primary spines numerous, short, not sharply pointed; whitish or
pinkish iu colour, often violet at the tip or for their whole extent •

longest at the ambitus. So closely packed are they that the
secondary spines are with difficulty detected ; these are jSne and
short. Pcdicellariio very numerous, of various sizes, but not so large

as in E. acutus. Spines not much shorter proportionately in old

than young specimens, sometimes not at all so.

Test of adult well rounded, often not ilattencd in any way, except
of course on the oral surface, and there not abruptl}^ but some-
times quite pentagonal, occasionally subconical, sometimes rather
depressed ; mouth of moderate size, apical area not large, madre-
porite rather prominent. Large numbei-s of primary tubercles,

which are larger at and below than above the ambitus. Apical ai-ea

irregularly pentagonal
; i)eriproct not large, all the radials generally.
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but not always, shut off from it ; tlirco large tubercles often ou inner

edge of each interradial. In the intcrambulacra there may be as many
as seventy plates, and on these a tendency may soTuetimes be observed

to carry alternately one and two large primary tubercles ; there is

typically a regular row of primary tubercles from pole to pole fringing

the poi'iferous zone, but with increase of size several of them may
become absorbed. The tubercles arc rather larger and more closely

packed below than above the ambitus ; there arc a moderate number
of secondary and miliary tubercles. The number of compound ambu-
lacral ])lates is about thirty, and they are covered by a number of

primary tubercles, of which there may be as many as six in a

rather irregular row ; there may be two irregular rows, and tho

irregularity may be further increased by absorption of some of tho

tubercles. No median bare space in either ambulacra or inter-

ambulacra, except in rare cases. Peristome rounded or pentagonal,

the membrane closely covered with jdates bearing fine spines; near

the mouth the spines arc much stouter, and a large number of

pedicellaria) are scattered among them.

Distribution. East side of North Atlantic, North Sea, Mediter-

ranean ; Port Natal and John Adams liank (Brazil). To 110 fms.

a. Loch Etive, 15-20 fms.

b. Tobermorv, 30 fms.

c. 4 miles S.E. of Sanda, 30-38 fms.

d, e. Between Sanda and Ailsa Craig, 24 fms.

f h. Kilbronnan Sound, 10-20 fms.

i,J. Loch Eyiie, 80 fms.

k, I. Between Cireat Cumbrae and W'cmyss
Ground.

m. West coast of Scotland.

M. Belfast Bay, 20 fms.

o. S.W. coast of Ireland. 50-00 fms.

p. S.W. coast of Ireland, llU fm.s.

q t. r* Galway Bay.
t(. Turbary, S. Ireland,

r, IV. Oil" Liverpool.

X. Fishing-ground oil Lundy.

y. Oil" Tenby.

z. Off Tenby.
«'. IHracombe.
/;'. Polperro.

c'. Falmouth.
d'. Plvmoutii.

c'-h'. I'lymoiith.

Puole, 2i fms., .Inly 1>-S».

C)utside Portland Jh-fakwuler.

llerm.

Fern Islands.

Firth of Forth.

Firth of Forth.

Montrose.
Cromarty and Moray Firths.

Moussa, Shetland.

Jolm Murray, Esq.

Jolin ^Murray, I'^sq.

Jolm Murray, Esq.

John Murray, Esq.

Jolm Murray, Esq.

Jolm 31unay, Esq.

John Murray, Esq.

Belfa-st Nat.

Phil. Soc.

Hist. &

k'

I'

q'-s.

t'.

u'-j'.

k'-m".

Iloyal Dublin Soc.

Dr. Greufell.

Dr. Bowcrbauk.
Dr. Gray.

W. P. Cocks. Esq.

C. Stewart, E.-^(|.

F. J. B. Beckford, Esq.
Pev. S. O. liidlev.

T. II. Powell, E.vq.

W. Thorburn, I'^sq.

Dr. Leach.
E. Forbes, Esq.
W. Duncan, Esq.

Dr. A. Sulhorland.

E. M. Nelson, Esq.
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X''. English Channel. Miss Bucldand,

y". British Seas. Coll. Mantell.

z"-d^. British Seas.

6. Echinus elegans. (Plate XIV, figs. 3 & 4.)

Echinus elegans, Dub. Si- Kor. Vet.-Ak. Hdlg. 1844 (1846), p. 272,

pi. X. figs. 40-42; Ag. ^ Desor, Ann. Sci. Nat. vi. (1846) p. 365;
Sar-'i, Norg. Ech. (1861 ) p. 94 ; Duj. S,- Hupe, Hist. Nat. Ech.

(1862) p. 524 ; A. Ag. Rev. Ech. (1872-3) pp. 122 & 491, pi. vii. a.

fig. 4; Wyv. Thorns. Phil. Trans, clxiv. (1874) p. 744, pi. Ixviii.

figs. 11-13; uil. Ag. Bull. Mus. C. Z. viii. (1880) p. 77; id. Chall.

Hep. (1881) p. 115.

Test rather stout and rather high, sloping somewhat rapidly

from apex to ambitus, flattened below. Primary spines of moderate

length, often with the appearance of being broken at their tips,

much shorter below than above the ambitus, red in colour, except

at the tip which is white ; below the ambitus as much as or more

than half the length of the spine may be white. Secondary spines

of the same colour, numerous, rather delicate. Pedicellaria) nume-
rous, large, valves as much as 2-5 mm. long. Spines proportionately

much longer in young than old forms.

Peristome moderate, calycinal area not large, but madreporite

very lai'ge and conspicuous. Primary tubercles more widely sepa-

rated above than below the ambitus, and the secondaries much
more numerous below than above it.

In both ambulacra! and interambulacral arete there is a con-

spicuous median space devoid of all but small tubercles and bearing

only small spines. About twenty-five plates in each interambu-

lacral row ; the primary tubercle which occupies its centre is very

conspicuous, has a wide spreading base, and stands well up ; there

are only a few secondary tubercles on these plates. The primary

tubercles on the interambulacral plates diminish more rapidly in

size towards the calycinal than the peristomial area ; at the ambitus

they are quite prominent.

AH the radial plates are shut out from the periproct ; there may
be one, two, or three largish tubercles on the inner border of each

interradial plate.

Colour : the denuded test has a pinkish hue, of not so deep a red

as in E, microstoma, and not so patchy as in E. norver/icvs.
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made of a well-grown specimen from Hardangertjord, as the Col-

lection contains but few specimens and all small. According to

Sars this species is very rare. It has been sometimes thought to be
a variety of E. norvegicns ; with the small number at my disposal

I am quite able to see the points of difFerence.

Distribution. Both sides of Atlantic ; Mediterranean ; Admiralty
Islands. Down to 1350 fms.

a-d. St. 47 «*. ' Porcupine Exp.,' 18G8.

e-h. S.W. Ireland, 2o0 fms. ' Flying Fox ' Exp.
i,j. 54 miles off Achill Head, r>QO fms. Koyal Dublin Society.

k, I. 45 miles off Blackrock, 500 fms. Royal Dublin Society.

Echinus melo, Lamk.

I cannot inscribe this species in tlie list of British specimens on the present

record ; Forbes (Rep. Brit. Assoc. 1850 (1851), p. 12^) speaks of an Echinus
which " appears to be identical with the Echinus melo of the Mediterranean,"
as having been found by Mr. Peach on the coast of Cornwall. In his ' Revision

'

Prof. Alex. Agassiz makes uo reference to this, but in the Proc. Roy. Soc.

Edinb. xi. (1882), p. 697, he reports E. melo from olF North Rona, after saying
" there is nothing new."

2. STRONGYLOCENTROTUS.

Echinus (pars), O. F. Miiller, Prod Zool. Dan. (1776) p. 235; Molina,
Stor. nat. Chili, (1782) p. 348.

Echinus (Toxopneustes) (pars), Ag. Sf Dcs. Ann. Sci. Nat. vi. (1840)

p. 367.

Strongvlocentrotus, 7?/'«7tf7/, Pro(7/*. de.^cr. Anim, (1835) p. 03; Gray,
Proc. Zool. Soc. 1855, p. 37 ; A A(/ass. Per. Ech. (1872) pp. 101 &
270 ; Carris, Prod. Faun. Med. (1884) p. 99; Duncan, J. Linn. Soc.

xxiii. (1889) p. 121.

Ileliocidaris (par.><), Ag. *.*»• Den. Ann. Sci. Nat. vi. (1840) p. 371,

Echinometra, (irny, lirif. Pad. (1848) p. 4.

Loxechinii."?, Desor, Si/n. Fch.fvss. (1858) p. 136.

Psammechinu.* (pars), Di'J. >.5J-
Hi/p. Ech. (1862) p. 525.

Sphitrechinus (pars), iid. t. c. p. 529.

Antliocidaris, Liitk. Vid. Medd. 1863 (1864), p. 104.

]']uryechinus, Verrill, Proc. Post. Soc. Nat. Hist. x. (1860) p. 341.

An cchinine Echinid in which the secondary plates are formed of

more than three ])rimary plates. Test circular or suhpentagonal

;

gill-slits well marked.

Key to the Sj^ecies.

Primary spines hardly larger than secondaries .... 1. <S'. droebachiensis.

Primary spines distinctly larger than secondaries. . 2. S. licidus.

* No Station " 47 a " is given in the Report of the Voyage published in the
Proc. Roy. Soc. 1809-70; Stat. 47 was at 50° 34' N'., 7° 18" W., depth
642 fms.
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1. Strongylocentrotus droebachiensis. (Plato XV. fig. 1.)

Echinus drobacliiensis, O. F. 311111. Prodr. Zool. Ban. (1776) p. 235,
no. 2846 ; L., Gmel. S. N. xiii. (1778) p. 3169 ; Liitk. Vid. Medd.
Kjiibenh. 1856, p. 91, and 1857, p. 24; C. Steivart, Tr. L. S. xxv.

(1865) pi. 1. fig. 3; Jarzynsky, Trans. Fetersb, Soc. Nat. i. (1870)

p. 318 ; Stuxberg, (Efv. Vet.-Ak. Fork. 1878, no. 3, p. 29.

Echinus saxatilis, Fabr. Faun. Grcunl. (1780) no. 368; Nilss. Coll.

Zool. Scan. (1817) p. 9 (uon Linn, nee O. F. Miill.).

Echinus (Toxopneustes) drobachiensis, Ag. Sf Des. Ann. Set. Nat. vi.

(1846) p. 367 ; Sars, Nyt Mag. x. (1859) p. 68 ; id. Norg. Echin.

(1861) p. 95.

Toxopneustes drobachiensis, Duj. Sf Hupe, Hist. Nat. Echin. (1862)
p. 532; Liitk. Vid. Medd. 18G3 (1864), p. 143; Al.Ag. Proc. Post.

Soc. N. H. 1863, p. 191 ; id. Proc. A. N. S. Philad. 1863, p. 357
;

id. Sea-side Studies, (1865) p. 101, figs. 131-135, 173-181 (Pluteus)

;

Packard, Canad. Nat. S^ Geol. viii. (1863) p. 405; Wyv. Thorns.

Phil. Trans, clxiv. (1874) p. 745 ; Levinsen, Dijmphna togt. (1887)

p. 391.

Echinometra drobachensis, Gray, Brit. Pad. (1848) p. 4.

Euryechinus drobachiensis, Verr. Proc. Post. Soc. N. H. 1866,

pp. 340 & 352.

Echinus neglectus, Lamk. An. s. Vert. iii. (1816) p. 49, & iii. (1840)

p. 366; Forbes, Brit. Starf. (1841) p. 172 (lig.) ; Bilb. i^ Kor.
Vet.-Ak. Hdlg. 1844 (1846), p. 277; Maitland, Faun. Belg. (1851)
p. 93 ; Forbes in Sutherl. Voy. (1852) p. ccxiv.

Echinus (Toxopneustes) neglectus, Ag.SfDes. Ann. Sc. Nat. vi. (1846)
p. 367; Brandt in Middend. Sibir. Peise, (1851) ii. 1. p. 34.

Toxopneustes neglectus, Desor, Syiiops. (1858) p. 135, pi. xvii. bis

figs. 1 & 2.

Ecliinus subangularis, Flem. Brit. An. (1828) p. 479 (non Leske).

Strongylocentrotus chlorocentrotus, Brandt, Prod. desc. Anim. (1835)
p. 64.

Echinus chloroceutrotusj Stimps. Post. J. N. H. vi. (1857) p. 526.

Echinus granulans, Say, J. A. N. S. Philad. v. (1827) p. 225 (non
La7nk.).

Echinus grauulatus, Goidd, Inv. Mass. (1841) p. 344.

Euryechinus granulatus, Verrill, P. Post. Soc. N. H. x. (1866) pp. 340
& 352.

Stronijylocentrotus drobachiensis, A. Ag. Pev. Evh. (1872-73)

pp. "162, 277, pis. iv. a. figs. 2, 3, 6, pi. vi. tig. 9, pis. ix. & x. ; id.

Bull. Mus. C. Z. viii. p. 76 ; id. Mem. Mus.^C. Z. ix. no. 2, pi. x.

:

Mob. Sr Biitsch. JB. Comm. Kiel, ii. & iii. (1875) p. 149; Marenz.
Denk. Ak. Wien, xxxv. (1877) pp. 359 & 385; Dune. ^ Slad.

Echinod. Arct. Sea, (1881) p. 19; Bell, P. Z. S. 1881, p. 427; id.

in Markhanii's Polar Peconnais. (1881) p. .346, and J. Linii. Soc.

xvii. (1883) p. 103; Leslie Sf Herdm. Pr. Phys. Soc. Ed. vi. (1881)

p. 93; Hoffmann, Nied. Arch. Zool, Suppl. Bd. (1881) p. 14;
Murdoch, Evp. to Port Barrow, Alaska, (1885) p. 158; Fischer,

Intern. Polarforsch. iii. (1886) p. 38 ; Rathlnm, Proc. U. S. Nat.
.Mus. ix. (1886) pi^. 271 & 275; Lridw. Zool. Jahrb. i. (1886)

p. 281 ; Pfeffer, JB. Hamb. iii. (1886) p. 49 ; Stuxberg, Vega
Exped. V. (1887) p. 155; Whiteaves, Tr. P. Soc. Canada, iv. 4.

(1887) p. 117; Scott, Ann. Scott. Nat. Hist. i. (1892) p. 49.

Echinus (Toxopneustes) dubenii, Ag. Ajin. Set. Nat. vi. (1846)

p. 368.
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Toxopneustes dubeni, Z)?//. i^ Ilupe, Hint. Nat. Echin. (1862) p. 532.

Toxopneustes carnosus, Al. Ay. Proc. A. N. S. Flillad. <^1853)

p. 357.

Toxopueustes pictus, Norm. liej). Brit. Assoc. 1868 (1860), p. 314.

Toxopneustes pallidas, G. O. Sars, Fork. Vid.-Selsk. Christ, 1871,

p. 25.

Toxopneustes droebachiensis, Loven, Vet.-Ahad. Ildhj. xi. no. 7 (1874)
pi. xvii.

Test never large. Primary spines rather short, numerous, rather

sharp, white, brick-rod, brig'ht red, purple, j'ollowish green, or green

througliout, or with the tip ligliter or darker than the rest. Secondary
spines numerous, not obscured by the primaries

;
pedicellarise

numerous.

Test pentagonal in outline, rather depressed
;
pretty stout, with

twenty prominent rows of prim iry tubercles, large peristome

;

calycinal area compact, prominent madreporite, moderate pcriproct.

About fourteen plates in each interambulacral series, those at the

ambitus twice as wide as deep, with a single large primarj' tubercle

occupying the middle of the plate ; on either side there is a smaller

primary tubercle, and on the outer side there are sometimes two,

one above the other ; these are larger and more definitely arranged

below and at than above the ambitus ; the rest of the plate is occupied

by smaller miliary tubercles. The primaries of the ambulacral

plates are somewhat smaller than those of the interambulacral, l)ut

the primary tubercle which occupies the middle of each ])late is

<]uite distinct ; between the two rows are a few miliarics, and in the

midst of each arc there is one small tubercle, occasionally there arc

two, and very rarely there are three.

Dhirihution. Circumpolar, extending as far south as north coast

of France, Massachusetts liay, Vancouver's Island, Sea of Okhotsk.

0-G40 fms.

a. Shetland. E. F'orbes, Esq.
h. Sandwich Bay, Shetland. E. M. Nelson, Esq.

c. Cromarty Frith, Dr. A. Sutherland.

d-x. Montrose. W. Duncan, Esq.

2. Strongylocentrotus lividus.

Echinus lividus, Lanik. An. s. Vert. iii. (1816) p. 50 ; dc Bl. Diet.

Sci. Nat. xxxvii. (1825) p., 88; Desmonlins, Si/n. Ech. (1837)

p. 282; Forbes, Brit. Star/. (1841) -p. liu ; Valentin. Anat. Evhin.

(1841) p. 1; Cuvier {Masson's ed.), pi. 11. figs. 2-4; J. Miiller,

Ahk.Ak. Berl. 1850 (1852), p. 49, with numerous figs, of larvjw, as

al.-o in Metschnikoff, Mem. Ac. St. Fetcrsh. xiv. (18()U) no. 8, pis. vii.

& viii. ; T/ioinpsmi, Nat. Hist. Irel. iv. (1856) p. 441; Cailliaud,

Vat. Had. Loire Inf. (1865) p. 21 ; John, Arch. f. Nat. Iv. (1889)
pp. 299-301 ; Fi-ickcs, Amor. Nat. xxiv. (1890) p. 1.

EcliiuuS lithophagus, Leach, Tilloch's Phil. Mar/, xxxix. (1812)

p. 151 ; id. Mem. Went. Soc. ii. (1818) p. 647.

Echinus sp., E. T. Bennett, Trans. Linn. Soc. xv. (1827) p. 74.

Echinus (Toxopneustes) lividus, yly. t!^'- 7>a'. Ann. Sci. Nat.xi. (1846)

p. 367.
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Toxopneustes lividus, Sars, Nijt Mag. x. (18.j9) p. 52 ;
Bro7in, Kl. u.

Ordn. ii (18ol») p. 333, and numerous figs.

Euryechinus lividus, Verv. Pruc. Boston Soc. Nat. Hist. x. (1800)

p. 341.

Echinus vulgaris, de Bl. Diet. Sci. Nat. xxxvii. (1825) p. 341 ;

DesmouUns, Si/n. Ech. (1837) p. 278; Gray, Cat. Brit. Had.

(1848) p. 4.

Echinus purpureus, Rkso, Eur. Mend. v. (1840) p. 277.

Toxopneustes concavus, Ag. ^ Des. Ann. Sci. Nat. vi. (1846)

p. 367.

Toxopneustes complanatu9,^f/. 8f Des. ibid.

Strongvloceutrotus lividus, A. Ag. Rev. Ech. (1872) p. 104, & (1873)

p. 446; Gaifthier, Compt. Rend. Ixxix. (1874) p. 402: Koehler,

Ann. Mus. Marseille, i. 3. (1883) p. 123 ; Cams, Prod. Faun. Med.

(1884) p. 99; Korscheli, Zool. Jahrb. iii. (anaL) (1889) p. 653

(development) ; Barrois, Rev. Biol. i. (1888) p. 75.

Distribution. Atlantic, from British Channel to Canaries; Brazil;

Mediterranean, 0-2 t'ms.

a. IlfracomLe.

b f. Ireland. Earl of Enniskillen.

g-j. Ireland.

'k. Cork. J. Humphrey, Esq.

/. Guernsey. R. L. Spencer, Esq.

m, Jersey.

3. SPHiERECHINUS.

Echinus (pars), Lamk. An. s. Vert. iii. (1810) p. 38.

Toxopneustes (pars), Ag. 4" Des. Ann. Sci. Nat. vi. (1846) p. 367.

Sphserechinus, Desor, Si/n. Ech. foss. (1858) p. 134 ; A. Ac/. Rev. Ech.

(1872) pp. 159 & 451
';
Bell, P. Z. S. 1881, p. 430; Carus', Prod. Faun.

Med. (1884) p. 100; Duncan, J. Linn. Soc. xxiii. (1889) p. 122.

Closely allied to Strongylocentrotus, but distinguished by deeper

gill-slits, several sets of ossicles on buccal membrane, and widely

diverging free ends of radius in Lantern of Aristotle.

1. Sphaerechinus granularis. (Plate XV. figs. 2 & 3.)

Echinus granularis, Lamk. An. s. Vert. iii. (1816) p. 44.

Echinus (Toxopneustes) granularis, A(/. ^ Des. Ann. Sci. Nat. vi.

(1846) p. 367.

Sph*rechinus granularis, A. Ag. Ball. M. C. Z. i. (1863) p. 23
;

Liitk. Vid. Medd. 1863 (1864), p. 143; Fischer, Actes Soc. Linn.
Bordeau-v, xxvii. (1869) p. 368 ; A. Ag. Rev. Ech. (1872) p. 159, &
(1873) p. 452 ; Ludwig, Mitth. zool. Stat. Neap. i. (1879) p. 557;
Koehler, Ann. Mus. Marseille, i. 3. (1883) p. 125 ; Carus, Prod.
Faun. Mediter. (1884) p. 100; Barrois, Rev. Biol. i. (1889)
p. 109.

Echinus brevispinosus, Risso, Eur. Merid. v. (1826) p. 277.

Echinus (Toxopneustes) brevispinosus. Af/. ^ Des. Ann. Sci. Nat. vi.

(1846) p. 367 ; Sars, Nyt Mag. x. (1859) p. 56.

Toxopneustes brevispinosus, Brmin, Kl. u. Ordn. ii. (18(10) p. 337;
Dohrn, Zeits. f. unss. Zool. xxxv. (1875) p. 471 [mode of feeding].
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Sphaerechinus brevispinosus, Desor, Syn. Ech.foss. (1858) p. 134.

Echinus esculentus, de Bl. Diet. Set. Nut. xxxvii. (182'')) p. 86.

Sphajrechinus esculentu.s, Brunn, Kl. u. Ordn. ii, (1800) pi. xxxvii.

ti^'s. 1-3 S: 5-14, pi. xxxix. figs. 6 & 8.

Echinus equilubercuUitus, de BL Diet. Sci. Nat. xxxvii. (1825) p. 80
(not p. 70).

Echinus fequituberculatus, Z)^5/«t/M/j/w, aSt/w. Echin. (1837) p. 280.

Ecliinus subglobifonuis, de Bl. Diet. Sci. Nat. xxxvii. (1825) p. 89
;

Desmouli/is, >Spi. Ech. (18:57) p. 282.

Echinus dubius, de Bl. op. cit. p. 87 ; Desni. op. cit. p. 280.

Echinus ( Toxopneu.stes) albidus, Aff. 4" Des. Ann. Sci. Nat. vi. (1846)

p. 367.

Test may attain some size. Primary spines short, very numerous,

rather blunt, white, purple, purple tipped with wliite, pink, red or

brown ; secondary spines inconspicuous ;
pedicellaria) globit'eruj

enormous.

Test hemispherical or slightly conical, not often depressed ; stout,

thickly covered with ])rimary tubercles. Small peristome, compact
calycinal area, rather large periproct.

In a typical specimen there are rather more tlian thirty ])lates in

each interambulacral series, and those at the ambitus are about

three times as wide as deep ; they there bear six primary tubercles

each, and this number only slowly decreases as either pole of the

test is reached ; the primary tubercles are not very prominent, but

their large number gives a special facies to the test ; scattered

around and between them are small miliaries. The primaries of the

ambulacral i)lates are somewhat smaller than those of the inter-

ambulacral ; there are, at the ambitus, two on either plate, and the

inner of these disappears somewhat more rapidly above than below
the ambitus, so that a narrow, almost bare space is left near the apex
of the test ; near the line of suture one of the secondary tubercles is

often rather prominent. The poriferous zones vary somewhat in

breadth, the arrangement of the pairs of pores in arcs being in-

constant. Each compound pore-plate may carry five or six pairs of

pores, and on each there is one rather large tubercle.

The plates of the calycinal area form a narrow ring, and even the

madreporite is not very prominent: the tuberculation is inconstant

;

two of the radials touch the periproct, which is of an elongated

oval form. The vent is excentric ; round it are some verj' small

plates, but the rest of the circumanal plates are rather large.

The test may be of a purplish or jjinkish hue ; the poriferous zones

are generally of a lighter hue than the rest of the test, but appear

to be somewhat depressed in consequence of the smaller size of the

tubercles on than those to either side of them.
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Specimens about 70 mm. iu diameter have the lonj^ost spines

between and lU mm. long ; but the spines are little, if at all, shorter

in examples with a diameter of 50 mm. The spines vary more in

colour than iu their other characters.

Within the British area this species is only found in the Channel

Islands,

Distribution. Coasts of France, Spain, and Portugal; Mediter-

ranean. 0-37 fms.

a. Tlerm. T. 11. Powell, Esq.

b. Herm. H. L. Spencer, Esq.

CLYPEASTRIDtE {see p. 31).

ECHINOCYAMUS,

Echinocyamus, Van Phelsum (1774), Brief aan C. Nozeman, (1774)

p. 131, pis. 1 & 2 ; Ag. Mon. Scut. (1841) p. 125; A. Ag. Rev. Ech.

(1872) pp. Ill & .304; Dime. J. Linn. Soc. xxiii. (1889) p. 144.

Spatagus, 0. F. Midi. Prod. Zool. Dan. (1776) p. 236 (pars).

PZchinus, i., Omelin, Syst. Nat. (1789) p. 3168 (pars).

Fibularia, Lamk. An. s. Vert. (1816) p. 16 (pars).

Test small, rather thick ; ambulacra short, wider than the inter-

ambulacra ; anus round, midway between mouth and hinder margin
;

tubercles small, set in depressions.

1, Echinocyamus pusillus. (Plate XVI. figs, 8 & 9.)

Spatagus piisilliis, 0. F. Miill. Prod. Zool. Dan. (1776) p. 236 ; Ahilg.

Zool. Dan. iii. (1789) p. 18, pi. xci. figs. ,5 & 6.

Ecliinocyamus angulosus, Leske, Add. p. 151 ; At/. 3fon. Sad. (1841

)

p. 130, pi. 27. figs. 14-18; Diib. Sf Kor. Vei.-Akad. Hdlg. 1844

(1846), p. 270 ; Ag. % Des. Ann. Sci. Nat. vii. (1847) p. 140 ; Sars,

Norg. Ech. (1861) p. 95 ; Duj. S; Hup. Ecltin. (1802) p. 556.

Echinus piilvinulus, Penn. Brit. Zool. iv. (1812) p. 140.

Echinocyamus pusillus. Gray, Ami. Phil. xxvi. (1825) p. 428 ; Flem.
Brit. An. (1828) p. 481 ; Ag. Mon. Scut. (1841) p. 128, pi. 27.

figs. 1-8; Forbes, Brit. Star/. (1841) p. 175; Phil. Arch. f. Nat.

1845, i. p. 356 [on its variation]; Gray, Brit. Bad. (1848) p. 5;
Gray, Cat. Rec. Ech. (1855) p. 28 ; Thompson, Nat. Hist. Irel. iv.

(1856) p. 441 ; Sars, Nyt Mag. x. (1859) p. 60 ; Heller, Zooph. is;

Echin. Adriat. (1868) p. 66; Hodge, Tr. North. ^ Durh. iv. (1872)

p. 140; Al. Ag. Per. Ech. (1872) pp. Ill & 304; Mob. 8,- Bidsch.

JB. Comm. Kiel, ii. & iii. (1876) p. 149; Lvdwig, Mitth. zool. Stat.

Neap. i. (1879) p. 559; Koehlcr, Ann. Mus. Marseille, i. 3. (1885)

p. 127 ; Cams, Prod. Faun. Mediter. (1884) p. 101.

Fibularia tarentina, Lanik. An. s. Vert. iii. (1816) p. 17 ; Risso, Eur.
Merid. v. (1826) p. 283.

Clvpeaster pulvinulus, 77m de7i Ende, Nat. J^erh. Hullandsche

Maat^ch. xvi. 2. (1828) p. 301.

Fibularia pusillus, Maitkmd, Faun. Belg. septcnt. (1851) p. 92.
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Eeliinr)cy<amu3 anguhitus, Wi/u. Thorns. Phil. Trans, clxiv. (1874)

p. 747.

Test always small, very variable in form. Spines short, greenish

or yellowish, fading to vrhite ; some about twice as long as tlie

rest and rather longer, more or less club-shaped ; a few longer than

the rest around the mouth ; the finer spines are thickest at their

free end.

The test has generally an elongated oval form, but sometimes, and

more particularly with smaller specimens, it is rounded ; the lower

surface is often flattened, but sometimes is more or less tumid ; the

upper is flattish or slightly arched. The tubercles are large and are set

in deep areolie, which in full-grown specimens give a characteristic

deep-pitted appearance to the surface of the test. The ambulacral

are wider than the iiiterambulacral areas ; there are six or seven

pairs of pores, the distal more widely separated from one another

than the proximal. Mouth rather large, circular or suboval in form ;

anus about half as far from the edge of the test as from the mouth.

Length. Breadth. Height.

6 4-G 2-5

6 5 3
5 4 2
3-5 3 2

Quite unlike any other British Echinoid
;
generally distributed,

but not well represented in collections.

Distrihution. Both sides of North Atlantic (from Azores to Nor-

way ; Florida) ; Mediterranean. 0-325 fms.

a-d. ISIouth of Sound of j\Iu11. J. INlurray, Esq.

e, f. Arran. Km. 1). Ijandsbnrough.

(/-k. Castle Chichester, 6-10 fuis. (Aug. Belfast Nat. Hist. Soc.

2Gtb, 1844).

/. P()rtniarnock. Belfast Nat, Hist. Soc.

m, n. Near Tenby (May 1888).

o-z. Kent.

a', h'. Ucrwick-on-Tweed. Dr. G. Johnston.

c'-f. Montrose. W. Duncan, E.sq.

g'-l'. Sandwich Bay, Shetland. E. M. Nelson, Esq.

Arachnoides placenta.

Echinarachnius pl;iccnLa, G/ncIin; Forln:^, Brit. Starf. (1841) p. 178, fig.

Tliis species, confined, so far as is known, to the Indian and Facifie Oceans,

is stated by l-'orlies to b;ive been dredged by Jameson in deep water off Foul.-i.

The specimen i.-s nor now to be found in either the Mti.seum of Science and Art
or tlic University Miisemn at Edinburgh, and it is impossible to say what tlie

error is or whence it arose.
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SPATANGID^ {see p. 31).

Ke^/ to the Genera of Spatangidae.

A. Peristome nearly central 1. Neolampas, p. 102.

B. Peristome excentric.

i. No subanal fasciole 2. Schizaster, p. 103.

ii. A subanal fasciole.

a. Some of the tubercles much larger

than the rest 3. Spatangus, p. 164.

j3. Tubercles subequal.

i. Test highest behind 4. Echinocaedium, p. 163.

ii. Test not highest behind 5. Brissopsis, p. 172.

1. NEOLAMPAS.
Neolampas, A. Ag. Bull. 3Ius. C. Z. i. (1869) p. 271 ; id. Rev. Ech.

(1872) pp. 147 & 340 ; Wyo. T/mns. Phil. Trans, clxiv. (1874) p. 745

;

Buncan, J. Linn. Sac. xxiii. (1889) p. 195.

Test prolonged posteriorly into a short blunt rostrum, and arching

nearly uniformly from before backwards. Ambulacra flush with

the surface of the test, and formed of a uniform double row of

single pores. Well-developed bourrelets and floscelles.

1. Neolampas rostellata.

Neolampas rostellatus, Al. Ay. Bull. Mus. C. Z. i. (1869) p. 271.

Neolampas rostellata, Al. Ay. Rev. Ech. pp. 147 & 340, pi. xvii.

%s. 1-12 ; Wyv. Thorns. Phil. Trans, clxiv. (1874) p. 745, pi. Ixix.

" The single specimen procured in the 'Porcupine' Expedition,

which was dredged living in 690 fathoms at the mouth of the

English Channel, is 20 millims. in length, 16 millims. in extreme

width across the ambitus, and 7 millims. in height. The outline

from above is not quite symmetrically oval or pyriform, the shell

bulging on either side somewhat irregularly towards the posterior

extremity. In profile, the anterior end of the test is the thinnest

;

the outline rises to the apex and then sinks gradually to the trun-

cated posterior rostrum, along the top of which it coincides with a

slight longitudinal ridge. The oral surface of the test also rises

slightly from the anterior border to produce the depression in which

the mouth is placed, and from the mouth it sinks towards the trun-

cated extremity forming the floor of the rostrum. This truncated

end is occupied by a deep inversion, deepest above, at the bottom of

which the anal orifice opens. The periproct is oval, large, and plated

with small scales. In one specimen there is no trace of the exserted

anal tube described by Prof. A. Agassiz as occurring in the specimens

dredged by Count Pourtales in the Strait of Elorida.

" The ambulacra have all precisely the same character. Those of

the bivium are apparently in slight depressions. This is, however,

only an efi'ect produced by the slight projection of the sides of the

posterior rostrum. The ambulacra are not very easily seen, the

pores are so minute ; by holding the shell up to the light, however,

they become sufficiently apparent as rows of simple pores passing
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between irrcp^ularly hexaj);()iial ])lates, in double series, from the apex
to the mouth. The arnhiilacral areie widen somewhat from the

apex to tlie ambitus, and become slig-htly narrower from the ambitus
towards the mouth ; they are about 4 millims. in width at the

widest point, the lateral ambulacral spaces being 12 milliras.

At the mouth the ambulacra expand into a very distinct floscellc,

and the intcrambniacral areie end in bourrelets crowded with
tubercles and bearing combs of long spatulate spines. The plates

of the apical disk are so compacted and fused together, that it is

difficult to trace their outline. Eight holes, nearly of equal size,

surround a central madreporic tubercle ; of these, five terminate the

ambulacra, and are the pits for the sense-organs, the other three are

ovarial. The posterior and the right anterior ovaries and ducts are

undeveloped.
" The surface of the test is crowded with minute tubercles for the

articulation of the larger spines and many small granules. The
tubercles are imperforate, with a smooth mammillary boss ; thc^y

are placed in circular scrobicular depressions, but they project some-

what above these and above the surface of the test. The larger

spines, articulated to the tubercles, are cylindrical, fenestrated, with

slight asperities on the longitudinal calcareous shafts. The small

spines which, attached to the minute granules, form a close under-
felting all over the test are fenestrated and slightly roughened, and
expand at the end into a rosette of pointed tubercles. The pedi-

cellaria) articulated to some of the grannies are threc-valved ; they

are very small and of a somewhat peculiar form, though resembling

generally the smallest pedicellaritc in Echinus.
" The bases of the valves are wider, the valves themselves ai-o

rounder and more arched and toothed round the edge. Hound tho

mouth there are groups of three and four very small jjodicellaria?,

differing in form somewhat from the others, and with the bases of

the valves apparently fused together."

I have not been able to trace this specimen, the account of which
as here given, is copied from 8ir Wyville Thomson's description in

the ' Philosophical Transactions.'

The species has bee]i found at various depths between lOO and
229 fms. off tho coasts of Florida.

2. SCHIZASTER.

Echinus (pars), Lifm. Si/xt. Nat. x. (IT-SS) p. 003.

SpalaTigus (pars), Lamk. An. .v. Vert. iii. (181G) p. 27.

Ova, Grdij, Ami. Phil. x. (1825) p. 481.

Micraster (pars), Ay. Mem. Soc. Neuch. i. (1830) p. 184.

Scliizaster, id. t. c. p. 185 ; id. ^ Dcs. Ann. Set. Nat. viii. (1847) p. 20

;

Al. Ac/. Rev. Ech. (1872) pp. 157 & 303; Carm, Prod. Faun.
Medit^ (1884) p. 104; Duncan, J. Linn. Soc. xxiii. (1889) p. 234.

Periaster (pars), D'Orb. Pal. Fran<;. vi. (1854) p. 209.

Test thin, generally longer than wide, highest posteriorly ; the

paired ambulacra sunken, and the anterior longer than the posterior,

the median in a deep groove ; two or three genital pores.

m2
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1. Schizaster fragilis.

Brissusfragilis, Diih. ^ Kor. Vet.-Ak. Hdlg. 1844 (1846), p. 280, pi. x.

figs. 47 49.

Schizaster fragilis, Acj. ^' Dcs. Ann. Sci. Nat. viii. (1847) p. 22 ; Ziitk.

Vid. Medd. 1863 (1864), p. 175 ; Al. Ac/. Rev. Ech. (1872) pp. 157

& 363; Mob. ^ Biltsclili, JB. Comm. Kiel, ii. & iii. (1875) p. 150

;

Al.Ag. Bull. Mus. C. Z. (1880) p. 85; id. Chall. Hep. (1881)

p. 201 ; id. Mem. Mus. C. Z. x. (1883) p. 74, pi. xxviii. tigs. 8-14

;

Rathhun, Froc. U.S. Nat. Mus. ix. (1886) p. 291.

Schizaster (Brisaster) fragilis, Gray, Cat. Ech. (1855) p. 61.

Tripvlus fragilis, Sars, Nov;/. Ech. (1861) p. 96; Wyv. Thorns. Phil.

Trans, clxiv. (1874) p. 750.

Periaster fragilis, B'Orbigny, Fal. Frayiq. vi. (1854) p. 270; Duj. Sf

Hup. Ech. (1862) p. 598.

Schizaster cubensis, Al. Ay. (nou D'Orb.) Btdl. Mus. C. Z. i. (1865)

p. 278.

Anterior ambulacrum not very deep ; antero-lateral ambulacra

about three times as long as the postero-lateral. Highest point of

test in hinder third of body, whence there is a steep slope forwards

and a very slight slope backwards. Mouth very far in front.

General coloration of test in spirit brownish with lighter-coloured

spines.

Length 45 53 51

Greatest breadth 40 47 51

Height 24 29 27
Length of anterior ambulacrum 25 29 28

Length of antero-lateral ambulacrum 26 27
Length of postero-lateral ambulacrum 10 11

The only known British locality is that given by Thomson, " at

from 400 to 500 fathoms, between Scotland and Faeroe." First

reported from Norway, it has been taken at 50-452 fms. on North

American coast, and at 150 fms. in Simon's Bay. From each of

these localities the Museum has specimens, but it has no British

examples.

3. SPATANGUS.

Spatangus (pars), O. F. Miiller, Prod. Zool. Dan. (1776) p. 236.

SpataDgus, Leske, Addit. (1778) p. 171 ; Lamk. An. s. Vert. (1801)

p. 348 ; Gray, Cat. Rec. Ech. (1855) p. 46 ; Desor, Syn. Ech. foss.

(1858) p. 419; A. Ay. Rev. Ech. (1872) pp. 158, 564; Loven,

Vet.-Akad. Hdli/. xi. 7. (1874) pi. xxxvi ; Carus, Prod. faun. Mediter.

(1884) p. 102; 'Dimcan, J. Linn. Sac. xxiii. (1889) p. 251.

Echinus (pars), Penncmt, Brit. Zool. iv. (1777) p. 58 ; L., Gmel. Syst.

Nat. (1789) p. 3168.

Test large, thin, cordiform, grooved in front, truncated behind
;

the paired ambulacra petaloid, broad and sunken, the anterior and

posterior pairs almost of the same length ; the anterior ambulacrum
in a groove, not well developed. Some of the tubercles much larger

than the rest, and carrying long, strong, curved spines.

The two species have very many characters in common, but
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/Sf. rafchl comes from deeper water, and has the labrum more pointed
and convex.

1. Spatangus purpureus, (Plate XYI. fig. 10.)

Spatagus pni-pureus, O. F. Miill. Prod. Zoul. Dan. (1776) p. 23G;
id. Zool. Dan. (1788) i. p. 5, pi. vi.

Spatancrus purpureus, Leske, Addit. (1 778) p. 171, pi. xliii. figs. 3-5, &
pi. xlv. tig. 5 ; Lamk. An. s. Vert. iii. (1816) p. 29 ; Gray, Ann. Phil.

xxvi. (182o~) p. 430; Flem. Mem. Wern. !Soc. \. (1825) p. 2S8
; id.

Brit. An. (1828) p. 480 ; Desjnl. Syn. Ech. (1837) p. 388 ; Edicards
in Cuv. Rhpie An. (n. d.) xx. pi. 11 bis (anatomy), & pi. 17;
Forbes, Brit. Starf. (1841) p. 182; Diib. ^- Ear. Vel-Akad. Udly.
1844 (1846), p. 285 ; Phil. Arch.f. Nat. 1845, p. 350; Martins, Ann.
Sci. Nat. V. (1846) p. 157 (temperature) ; Ay. Sf Des. A?in. Sci. Nat.
viii. (1847) p. 6 ; Gray, Brit. Bad. (1848) p. 6; Maitland, Faun.
BeUj. (1851) p. 01 ; Gray, Cat. Ech. (1855) p. 47 ; Thompson, Nat.
Hist. Irel. iv. (1856) p. 441 ; Bronn, Klass. u. Ordn. i'l. (1860)
pi. xl. figs. 21-23 (larvc-e) ; Sars, Nory. Ech. (1861) p. 99; Pen:
Ann. Sci'. Nat. xiii. (1870) p. 73 ; Al. Ay. Rev. Ech. (1872) p. 158,

& (1873) p. 564 ; Mlihius S^- Biitschli, JB. t'omm. Kiel, ii. & iii,

(1875) p. 150 ; Ludiciy, Mitth. zool. Stat. Neap. i. (1879) p. 560
;

Koehler, Ann. Miis. Marseille, i. 3. (1883) p. 127; Varus, Prod.
Faun. Mediter. (1884) p. 102; Prouho, C. B. cii. (1886) p. 1498;
Bell, Ann. S,- May. iv. (1889) p. 442.

Echinus lacunosus, Penn. Brit. Zool. iv. (1777) p. 59.

Echinus purpureus, Gmel. Syst. Nat. (1789) p. 3197 ; Penn, Brit.
Zool. iv. (1812) p. 139.

Spatangus itieridionalis, Bisso, Eur. Merid. (1825) p. 280 ; Phil. Arch.

f. Nut. 1845, p. 350 ; Ay. l^- Des. Ann. Sci. Nat. viii. (1847 ) p. 6
;

Sars, Nyt Maq. x. (1859) p. 62; Norman, Bep. Brit. Assoc. 1868
(1809), p. 31o; Jifreys, Ann. S; May. v. (1870) p. 146; Gray,
Ann. S,' May. x. (1872) p. 123.

Spatangus spinc-issinnis. Ay. Sf Des. Ann. Sci. Nat. viii. (1847) p. 0;
Gray, Cat. Bee. Ech. 1855, p. 47.

Spatauijus reginne, Grai/, Ann. i^' May. vii. (1851) p. 130; id. Cat.

Bee. Ech. (1855) p. 4/".

Test more or less broadly heart-shaped, more or less flattened,

with rather tumid ambitus, broad spout-shaped lower lip. The
primary spines on the dorsal surface Hght-coloured, curved, very

long ;
proportionately longer in younger specimens. General colour

purplish.

In addition to the large, curved, prominent, backwardly directed

spines articulated to the primary tubercles found on the dorsal

surface there are a number of other spines ; the longest of these

are found below the ambitus ; those on the ventral ])lastron are of

varying lengths, and the longer are spoon-shaped at their free ends;

two tufts of longish spines on either side of the plastron below the

anus ; the upper surface is densely covered witli short, rather fine,

whitish spines ; most are curved, and all are directed backwards

;

some of the spines arc sometimes purplish.

The variations in tlie colour and character of the spines are very

considerable. Thus the large spines may be very prominent both
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from their great size and the distinctness of their bright yellow

colour from the purplish test ; sometimes they may be remarkable

for their size only, and sometimes they may be quite inconspicuous.

The general coloration, again, varies within wide limits ; the general

facies may be a universal purple, but it may be brown, or yellowish,

or whitish. So, again, the form of the test is sometimes well rounded,

sometimes flattened ; the cordit'orm contour maybe qualified, so that

some specimens are more truncated and some more evenly rounded

than others.

The ambulacral petals are wide and each of the antero-lateral pair

s longer than the postero-lateral ; the pores in the neighbourhood

of the apex are quite small, and the reduction in size is most marked

and most extensive in the anterior half of the antero-lateral petals ;

the inner pore of a pair is always smaller than the outer. Anterior

groove rather wide. In the apical area the madreporite is very

prominent. The mouth is wide, and the lower lip has a rounded

angle. The subanal fascicle is well-marked, broad, with a wide and

deep angle on the side nearer the anus. The anus is transversely

oval, looks backwards and downwards. The tubercles vary con-

siderably in size ; the largest are found on the dorsal surface, and

chiefly between the petals ; a very few are foiind within the petals ;

the grannies forming the general covering of the upper surface

of the test have a tendency to become smaller as the ambitus is

approached.

On the ventral surface the tubercles are generally larger ; they

are smallest near the ambitus and largest in the region of the

mouth ;
within the subanal fascicle the tubercles are smallest in the

narrowest region and largest in the wings on either side.

There is some not inconsiderable variation in the breadth and

form of the petals ; the postero-lateral are sometimes almost oblong

instead of pctaloid ; in young specimens the pores of a pair are not

markedly different in size ; while always wide the anterior groove

varies somewhat in depth.

Greatest breadth of
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a, b. 60=- 3-2' N., 0° 29' W. ; 60° 28' N., ' Porcupine ' Exp.
0° 33' E.

c-f. 50° 41' N., 7° 34' W., 458 ftns. ' Porcupine ' Exp.
g. Loch Lorn, 50-70 fras. Jolin Alurray, Esq.

h-q. Near Trench and Kilbrennan Sounds, John Murray, Esq.
10-14 fms.

r-z. Sauda Sound, 22 fms. John Murray, Ebq.
a'. 40 miles oil" Achill Head, 220 fms. R. IJubliu Soc.

b'. Otr S.W. coast of Ireland, 200 Inis. G. C. Bourne, Esq.
c, d'. Off S.W. coast of Ireland, 50-00 fms. * Flyinf; Fox ' Exp.

e. Irish Sea. Prof. E. Forbes.

f 1 g . Off Liverpool.

h! . Fishery-ground west of Lundy.
i'. SciUy.

J , k'. Jersey.

I'-n. Channel Islands. T. II. Powell, Esq.
o'-q'. Plymouth.

r'. South coast of England. B. B. AVoodward, Esq.
«'. Berwick liav. Dr. (1. Johnston.

t'-x'. Montrose (.July 11 & Ifi, 1889). W. Duncan, l':8q.

y', z'. Cromarty and Moray Friths. Dr. A. Sutherland.
o", 6". British seas.

2. Spatangus raschi. (Plate XVI. fig. 11.)

Spatangus raschi, Lovin, (Efvers. Vet.-Akad. Stockhobn, 18G9, p. 733,
pi. xiii. ; Al. At/. Rev. J^cA. ( 1 872-3) pp. 159 k 567 ; Wyn. Thorns.

Phil. Trans, clxiv. (1874) p. 750 ; Al. Ag. Chall. Ech. (1881) p. 171

;

Bell, Ann. ^ Mag. iv. (1889) p. 442.

Test rather narrowly heart-shaped, high, with rather well-marked
edge ; the lower lip sharply angulated at its free edge. The spines

purplish, none particularly prominent in length or strength ; the

whole test a1)0ve regularly covered with spines, the smaller of which
arc evenly disposed among the larger ; all seem to be covered, and
all are directed backwards. On the lower surface the sjjines are

scarcer, finer, and whiter. No subanal tufts. It must, however,

be noted that in some specimens the spines may bo as long and as

prominent as in examples of >S', purpiuxus of the same size ; in

others they are more ordinarily both smaller and less conspicuous.

The shape of the test is very variable, the height being to the

length from 60 to 100 to 75 to 100, and there is some variation in

the rounding of the contour ; but, as a rule, the test rises more
abruptly and higher than in S. purpureas, and the contour is more
circular.

The ambulacral petals are narrower than in -S^. purpureus, and
there is not, in adults, so marked a difference between the jjores of a
pair. The madrcporite is rather less prominent. Mouth wide and
large, the oral region more, sometimes much more, depressed and the

lower lip more pointed and convexly curved than in S. purpureus.

Subanal fasciole quite obscure, not constricted in the middle. The
anus looks more downwards than backwards. The longer primary
tubercles are less restricted in distribution than in 8. purpureas,

but they are not so large or so prominent, though more numerous.



168 ECHINOIDEA.

The smaller tubercles on the dorsal surface are very delicate, but
not distinctly smaller close to than at a distance from the ambitus.

The tubercles of the lower surface have the same general characters

as in S. purjmreus, but are not so large.

Breadth of Breadth of

Length.
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1. Echinocardium cordatum. (Plate XV'I. figs. 1—A.)

Echinus cordatus, Pnin. Brif. Zuol. iv. (1777) p. 58, pi. xxxiv. tig'. 75
;

id. op. cit. iv. (1812) p. 1.j9, pi. xxxvi. tig. 2.

Spatangus arcuarius, Zrt»tA-. An. s. Vert. iii. (181G) p. 32.

Echinocardium pusillus, Gray, Ann. Phil. xxvi. (1825) p. 430.

Spataugus cordatus, Flem. Brit. An. (1828) p. 480.

Spatangus ovalis, van den £nde, Nat. Verh. Ilollandsche Maatsch. xvi.

2. (1828) p. 301.

Am])hidotus cordatus, Forbes, Brit. Star/. (1841) p. 190 ; Thu7nj)so7i,

Kat. Hist. Irel. iv. (185()) p. 442.

Auiphidetus cordatus. Dub. i.y Kor. Vet.-Ak. Hdly. 1844 (184(5),

p. 285 ; Ay. 6f Ues. Ann. Sci. Mat. viii. (1847) p. 11, & vi. (184U)
pi. xvi. tig. 8 ; Snrs, Nory. Ech. (I8t51) p. 1)7.

Echinocardium cordatus, (irtiy, Brit. Bad. (1848) p. G.

Aniphidotus arcuarius, Maitland, Faun. Bely. sejdent. (1851) p. 91.

Echinocardium cordatum, id. Cat. Ech. (1855) ]). 43; Dnj. i^- Huj}.

Echin. (1802) p. C.02 ; Al. Ay. Rev. Ech. (1872) pp. 109 ct 349,
pi. xix. tigs. 10-17 & pi. XX. tigs. 5-7; Mob. ^' Biits. JB. Comm.
Kiel, ii. & iii. (1875) p. 150 ; Lwhciy, Mitth. zool. Stat. Neap. i.

(1879) p. 561; Koehler, Ann. Mus. Marseille, i. 3. (1885) p. 130;
Varus, Prod. Faun. Mediter. (1884) p. 102; Fleischinnnn, Zeit.f.

wiss. Zool. (1888) p. 131 (development).

Body irregularly heart-shaped, widest at its posterior third ; ante-

rior ambulacrum iu a rather deep groove, spines silky grey, none

very long above ; when the spines are well developed they con-

siderably obscure the anterior dej)ression, and the whole creature has

a brownish hue. The longest spines are the backwardly directed,

slightly curved spines found on either side of the ventral surface

;

the outermost on the jjlastron are curved outwards and backwards,

but the greater number are a little shorter, stouter, and spatulate at

their free ends. On the upper surface the most prominent spines

are foiind just in front of the apex and on either side of the

anterior ambulacrum.

The test of a full-grown adult is only a little higher posteriorly

than anteriorly, and the heart-like form is not very apparent. In
smaller specimens, which are much more common, the hinder part

is distinctly higher than the anterior and the cordiform shape of the

test is much more pronounced. The hinder aspect descends verti-

cally, and the anus is not overhung.

The groove for the anterior ambulacrum is very well marked
anteriorly, on the upper surface it forms a shallower depression

;

the apical system is some distance behind the middle of the back

;

the internal t'asciole is symmetrical on either side of the middle line

and is rather broader behind than in front ; the number of well

marked pairs of pores in the antcro-latcral ambulacra are often 7 in

the anterior and 11 in the posterior series ; while iu the postero-

lateral there are often 9 in the outer and 8 or 9 in the inner row
;

but these numbers are not always constant ; both pairs of ambu-
lacra are in slight depressions of the test. The periproct is large, oval,

and vertical : as a rule, there are three pairs of pore-bearing plates

between the subanal fasciole. The bare ambuhicral spaces below
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are rather wide. The tuberculation of the test is much more
uniform than in many species.

The periproct is not always longer than broad, and the hinder

surface of the test is not straight vertically in fully grown speci-

mens, and there may be only two pairs of poriferous plates within

the subanal area.

Test. Greatest diameter of

Length.

67
53
47-5

36
32-5

26

Breadth.

65
56
53
40
33
26

Height.

47
37
34
24
21-5

16

Peristome.

15
11

13
11
8-5

6-5

Periproct.

10
10

11
6-5

6

5

Distribution. Both sides of Atlantic from Norway to Spain, and

S. Carolina to Bahia. North Sea ; Mediterranean. 0-85 fms.

a. Lamlash Bay.

b-ff. Southport.

h-m. Southport.

n-p. Liverpool.

q, r. Tenby, March 1889 (low water in sand),

s, t. Milton Sands, Devon.

u-y. Scilly Islands.

z-h'. Plymouth.
c'. St. Andrews.

d'-g'. Montrose.

h'-f. Cromarty and Moray Firths.

k'-77i'. Zetland.

n'. British.

Mrs. J. E. Gray.

Edgar A. (Smith, Esq.

G. Montagu, Esq.

Dr. Macdonald.
W. Dimcan, Esq.
Dr. A. Sutherland.

E. M'Andrew, Esq.
Robinson Bequest.

ssoc. 1868, p. 315

;

' ' Al.

2. Echinocardium pennatifidum. (Plate XVI. fig. 5.)

Echinocardium pennatifidum. Norm. Rep. Brit, Ai
Hodge, Tr. North. S^ Durh. iv. (1872) p. 142, pi. v. figs. 1-5

Ag. Rev. Ech. (] 872-73) pp. Ill & 351, pi. xx. figs. 1,& 2.

Echinocardium Isevigaster, Al. Ag. Bull. M. C. Z. i. (1869) p. 277.

Echinocardium sp., Bell, Ann. N. H. xvii. (1886) p. 516.

Amphidotus gibbosus, Barrett, Ann. N. H. xix. (1857) p. 33, pi. vii.

fig. 2 (non Ag.).

Body less heart-shaped than in E. cordatum, being either rounder

or longer ; anterior ambulacrum not in a groove ; spines not quite so

silky as in E. cordatum, but the longest in the same position as in

it, and of much the same character both on the upper and lower

surface.

The test of an adult is a good deal higher posteriorly than ante-

riorly ; the posterior end is deeply curved in its upper half and the

periproct is overhung ; the internal fascicle is, or may be, asym-

metrical, but the longer half may be on the right or on the left

side ; it is some plates farther back from the madreporite than in

E. cordatum ; the number of well-marked pores is, in the first
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antero-lateral scries six to eight, and in the hinder from twelve to

fifteen ; the outer postero-lateral series has fourteen, and the inner

twelve ; but these numbers must not be taken to be quite constant

;

these ambulacra are about tlush with the test.

The periproct is an irregular oval, with the long axis at riglit

angles to a vertical line ; the subanal fasciole seems to include only

one pair of plates, which are triangular in form and have a pair of

pores at the outer apex of each triangle ; the s])ines carried on them
are more prominent than in E. cordatum ; the bare ambulacral

spaces below are rather narrow.

The tubcrculatiou is a good deal finer on the upper than on the

lower surface, but on each, respectively, it is very uniform.

Test.

Greatest

length.
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ambulacrum uot in a groove, spines fine and delicate. Upper part

of test nearly level from hinder end to the anterior border of the

internal fascicle, and then sloping gradually downwards ; the anus

is slightly overhung by the upper part of the test ; the internal fas-

ciole is well marked and is almost triangular in form, its hinder

part is only one or two plates behind the madreporite ; the number
of well-marked pores is, in the front autero-lateral series five or six

and in the hinder nine or ten ; the outer postero-lateral series has

seven and the inner six ; but, as before, too much importance must
not be given to the constancy of these numbers ; all the ambulacra

are flush with the test.

The long axis of the oval periproct is at right angles to a vertical

line ; the subanal fasciole contains one or two pairs of pore-bearing

plates ; the bare ambulacral spaces below are very wide ; the tuber-

culation is coarser at the sides and below than it is in the median

part of the dorsal surface.

Length. Breadth. Height. Peristome.

34 33 23 7

24 20-5 16 5-5

Distribution. Atlantic from Norway to Cape of Good Hope

;

North Sea ; Coast of Florida ; Mediterranean. 5-140 fms.

a, b. 59° 34' N., 7° 18' W., 542 fms. ' Porcupine ' Exp., 18G9.

c, d. Port Erin, Isle of Man. Prof. Herdnian.

e, f. Shetland. R. M'Andrew, Esq.

5. BRISSOPSIS.

Brissopsis, Aq.Cat. Syst. Edyp. (1810) p. 16 ; Aq. et Des. Ann. Sci. Nat.

viii. (1847) p. 14; Desor, Syn. Ech. foss. (1858) p. 378; Al. Ay.
Rev. Ech. (1872) pp. 95 & 354 ; Dune. 8f Sladen, Pal. Ind. xiv. 3.

(1884) p. 202 ; Dune. J. Linn. Soc. xxiii. (1889) p. 248.

Brissus, Eorb. Brit. Star/. (l841) p. 187.

Brissiopsis, Gray, Cat. Brit. Had. (1848) p. 7 ; id. Cat. Ech. B. M.
(1855) p. 65.

Kleinia, Gray, Ann. ^ Mag. vii. (1851) p. 133 ; id. Cat. Ech. (1855)

p. 48.

Toxobrissus, Des. Syn. Ech. foss. (1858) p. 399.

Deakia, Pavay, Mayyar foldt. intezet. Budap. Evk. iii. (1874) p. 304.

? Verbeekia, Fritseh, Palceontoyr. Suppl. iii. 1. (1877) p. 92,

Test never large, rather thin, oval, somewhat compressed from

side to side, truncated behind but not highest there ; the paired

ambulacra subpetaloid and sunken, the anterior pair as long or

longer than the posterior. Anterior ambulacrum slightly sunken.

Spines moderately stout.

1. Brissopsis lyrifera.

Brissus lyrifer, Forbes, Brit. Starf. (1841) p. 187 ; Dilb. ^- Kor. Vet.-

AJcad. Hdlg. 1844 (184(3), p. 280, pi. x. %. 40; Thomjjson, Nut.

Hist. Irel. iv. (1850) p. 442.

Brissopsis lyrifera, Ay. tV Des. Ann. Sci. Nat. viii. (1847) p. 15
;

Sars, Nory. Ech. (1801) p. 00; Duj. Sf Rape, Eckin. (1802)
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p. 597 ; Al. Ag. Hev. Ech. (1872) pp. 95 & 354 ; Moh. ^- Biitsch.

JB. Comvi. Kiel, ii. & iii. (1875) p. 150; Ludioiii, Mitth.zool. Stat.

Neap. i. (^1879) p. 5G2 ; AL A<j. Mem. Mus. C. Z. x. 1. (1883) p. 69;
Koehler, Ann. Mus. Marseille, i. 3. (1883) p. 135; Cams, Prod.
Faun. Mediter. (1884) p. 103 ; Rathlnm, Proc. U.S. Nat. Mus. ix.

(188(3) p. 289; Hot/le, J. Linn. Sac. xx. (1890) p. 458 ; Scott, Hep.
Scot. Fishery Board, 1889 (1890), p. 310 ; id. Ajin. Scot. Nut. Hist.

1892, p. 50.

Brissiopsis lyrifera, Grai/, Brit. Had. (1848) p. 7 ; id. Cat. Ech.

(1855) p. 55.

This species may bo at once recognized by the lyre- or fiddle-

shaped black fasciole on the dorsal surface.

Eody elongated or more or less oval, rather higher posteriorly

than anteriorly ; pretty closely covered with rather short and
delicate, sliglitly curved spines, which are longest and strongest on
the edges of the ambulacral petals and just in front of the mouth.
The general coloration is brown, but the spines are light yellow

;

the finer sjiiiics of the pcripetalar and of the subanal fascioles are

very much darker.

The pcripetalar fasciole varies a good deal in the details of its

course, but its general direction is as follows : there is a band at

right angles to the anterior odd ambulacrum, placed at the ]ioint

where the test begins to sheer downwards ; on either side it takes a

more or less angulated course to the tips of the antero-lateral petals
;

the band then curves inwards, sweeps outwards around the postero-

lateral petals of cither side, and joins its fellow in a nearly straight

transverse band. The subanal fasciole, which is of a transversely

elongated oval form, varies somewhat in the extent of its distinct-

ness ; the spines within it are disposed in two diverging tufts, but
arc not prominent as in Spatangus purpureus.

The tubercles on the test are rather coarse, and are coarsest

below and anteriorly, and are nowhere very closely packed. The
part within the peri|jctalar fasciole is longer for the antero-lateral

than for the postero-lateral ambulacra, and the former are also

somewhat more deeply excavated. The madrcporite, which lies

between the proximal ends of the latter, is rather small and very
finely punctured. The lower lip is hardly at all curved from side

to side or from above downwards. The periproct is irregularly oval

in form and its somewhat longer axis is vertical ; the outermost or

peripheral plates are of some size. When the spines are particularly

well-developed the pcripetalar fasciole is a good deal obscured, the
spines within the two fascioles become much more prominent, and
those below much longer than ordinary.

A gruat quantity of mud becomes entangled in the spines of this

species.

Height. Peristome. Periproct.

2\) 11-3

31 10 6

33 10 7
23 6 4
21 5

Length.



174 ECniNOIBEA.

Bistrihution. Both sides of Atlantic, from Greenland to Cape of

Good Hope and Antilles ; shallow water to 1487 fms. Rare in

North Sea ; Mediterranean.

a.

b, c.

d.

e.

f-i-

l-p.

q-z.

b'-h'.

i'

.

f;
k'-j}'.

Loch Diiich, 60 fms., 31/8/87.

Loch Ilourn, 70 fms., 29/8/87.

Lower Loch Fyne, 80 fms.

Upper Lorh Torridon, 30-40 fms.

Kilbreunan Sound, 10-45 fms., 22/3/88.

Kilbrennan Sound, 10-15 fms.

Kilbrennan Sound, 22 fms., 22/12/87.
Between Cumbrae and Arran.

Between Great Cumbrae and
Wemyss Ground.

Between Sanda and Ailsa Craig.

Rothesay Bay.
E. coast of Ross-shire.

Shetland,

John
John
John
John
John
John
John
John
John

Murray, Esq.

Murray, Esq.

Murray, Esq.

Mm-ray, Esq.
Murray, Esq.

Murray, Esq.
MuiTay, Esq.

Murray, Esq.

Murray, Esq.

John Miuray, Esq.
E. F'orbes, Esq.

Dr. Sutherland.

R. M'Andrew, Esq.
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Tabie I.— Table sJiowing the Horizontal Distribution

Echxnoderms bei/ond the " British Area" together

range in depth *.

1. Synapta inharens. A., Ar., INF

2. bmJci. S
3. digitata. S., L., M
4. Cucumaria hyndmani. S., M. . . . ,

6. platici. L., M., Mauritius (?)

0. pcntactes. Ar., 8., L., M
7. iaefca. S
8. hispida. A., Ar
9. frondosa. C

10. fucicola

11. andrewsi

12. Thyonefustis. S., M
13. raphanus. S., M
14. jlexus

15. elecjans

16. Psoitis pha7itapus. A., Ar., N
17. fabricii. C
18. Colochirus andersoni

19. Fhyllophorus pellucidus. A., Ar
20. drummondi. S
21. Holothuria intestinalis. S., Ar
22. treimda. S., L
23. niyra

24. aspera

25. Stichopus tizardi

20. Antedon eschrichti. A., Ar
27. bifida. L., M
28. jyetasus. S
29. tenella. A., Ar
30. prolixa. S., Ar
31. phalanyium, L., M
32. Pontastcr t^nidspinis. A., Ar
33. Plutonaster bifrims. A
34. jxireli. S
35. Ctenodi.scns crit<pa(iis. A., Ar
36. Leptojitychaster arcticus. . A., Ar
37. Astropecten irregularis. A. (eastern half), M
38. sphenopla.v

39. Psilit-'^fer andromcda. Ar
40. Bathybiaster vvxiUifer

41. Luidia ciliaris. L., S., M
42. sarsi. L., S

,

of British

with their

fathoms.

O-'.tG

15-30
10-80
a- 420
9-30
10-50
0-50
40-555
3-220

?

?

10-80
.r-156

?

?

A--127

5-148
?

5-70
ar-80

.r-672

45-672
4-20
1000

510-570
20-632
0-100
20-100
50-740
25-743
.r-700

70-778
210-1360
155-1 (;08

7-632
20-6! »0

10-1000
500

40-690
344
.r-87

.r-374

* In this list A. signifies North Atlantic ; Ar. Arctic Ocean ; S. Scan-
dinavian region ; L. Lusitanian ; M. Mediterranean ; N. North Sea; C. Cir-

cumpolar. x signifies that the least depth is not certainly known.
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43.

44.

45.

46.

47.

48.

49.

50.

51.

62.

53.

54.

55.

56.

57.

68.

69.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

70.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

89.

90.

91,

92.

93.

Pentfiffonaster granulans. A., Ar
yreeni

Nymphaster subs2)i?iosus. A
Hip2)asterias phryyiana. A. (northern parts), Ar
Mbnaster tizardi

Porania piulvillus. S
Rheyaster murrayi
Cheilaster fimhriatus

Lasiaster villosus

Asterina yibbosa. L.,M
Talmipes placenta. L., M
Stichaster roseus. S., North Sea
Neomu7phaster eustichus. Azores
Zoroaster fulyens. A
Solaster pap>i)osus. A., Ar

endeca. A., Ar
fiircifer. A., Ar

Corethraster hispidus. S., Ar
Pteraster militaris. A., Ar

, var. prolata
'- personatus

Hymena&ter pellucidus. S., Ar
— yiyanteus

Henricia sanguinolenta. A., M.(;-')

, var. abyssicola

, var. curta

Asterias glacialis. S., L., M
• muelleri. A., Ar
rubens. S., L., Ar., M. (??), Japan

, var. attemhata

inurrayi

hispida

Brisinya endecacnemos. S., L
coronata. S., L., M

Odinia pandina
Ophiura ciliaris. S., L., M

albida. Ar., S., L., M
sarsi. A., Ar
robuda. A., Ar
siynata. A
affinis. A., M
aurantiaea. A

Ophiocte^i sericeum. A., Ar
OjMochiton ternispinis

Ophiomusium lymani. A., Pacific

Ophiocnida brachiata. S., L., M ,

Ampkiura chiajii. A ., M
filiforinis. A., M,
eleyans. A. (including West Indies, Cape), S.E

of Australia

securigera. A
borealis. S
bellis, var. tritonis

Ophiactis abyssicola. S
balli. A

0]ihio2ius arcticus. S., Ar

fathoms.

20-750
1000

163-1525
.r-150

516-555
.r-lOG

285-433
1360
542
0-35
0-30
.r-200

900-1000
500-1350
0-640
0-150
a:-605

101-632
10-GOO
608
750

70-1537
750
.r-1350

516-555
0-5
0-66

53-433
0-110
.r-53

22-66
?

100-1095

200-13('.O

440-500
7-100
.r-250

290-345
14-180

327-040
10-192

466-570
50-2435
862

180-1825
.r-20

0-120
0-120

20-120
40-50
80-400
516
400

64-767
a--203
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94. Ophiupliolis aculeata. A., Ar
95. Ophiacuntha bidentata. A. (northern part), Ar.

96. sjicctubilis. S
97. abyssicola. S., Ar
98. 0/)Jiioco?na 7iif/ra. S., Ar
99. Op/iiojisi/a (uimdosa. M
100. OjMothriv fraijilis. S., L., M
101. luetke7U. Azores
102. Ophioscolex ylacialis. A., Ar
103. purpurea. A
104. Op/iiobi/rsa hystricis

,

105. Ophiomy.va scrpentaria

100. Astronyx lureni. C. to North Sea and Japan
107. GoryoHuccphalus li/icki. S
108. eucueinis. A. (northern parts), Ar ,

109. Cidaris pupUlata. ? World-wide
1 10. purpuratu
111. yracilis

1 V2. Asthenosoma hysfrix. A
1 13. Phormosoma placeiita. A
1 14. uranus. A
115. Echinus acutus. ? World-wide
110. norveyicus. P AVorld-wide
117. microstoma, L
118. Jiiiliaris. Ar., S., L., M
119. esculentus. A., Ar., M., Port Natal ....

120. eleyans. A., M., Admiralty Islands ....

121. Stronyyloccntrotus droebachiensis. C
122. lividus. A., 31

123. Sp/urrcc/iinus f/ranularis. L., M ,

124. jA'Iiinocyumus pwsillus. A., M
125. y(;olampas rusfc/hita. Florida

1 2<). i^ichizaster frayilis. S
127. Spatanyus purpureus. A., M
1 28. raschi. A
129. Echinucardinm cordatum. A., M
130. jK'nnatifidum. A
131. Jluvescenx. A., Ar
132. Brissopsis lyrifera. A., M

fathoms.
0-300
20-2335
40-433
20-312
.r-87

40-50
0-52

90-315
100-300
04-707
315-400

363
;i-350

0.-150

37-433

0-874
542
750

10.3-547

150-1242
399-1742
x-1350
.Z--2435

110-500
.z-45

0-110
.r-L350

0-640
0-2
0-37
0-325

100-229
50-500
5-530

.30(?)-200
0-85
r-120
5-140
10-1467

Table II.

—

Species not l-novjn beyond the British Area.

Of these species twenty-five are known only from the neighbour-

hood of our own shores ; they fall into one of three categories.

(1) Littoral and rare or very local.

1. llolothurin niyra : Canon Norman, whose opinion on British forms
must always he most respectfully considered, is inclined to think

this is the same as a Mediterranean species.

2. Astcrios murrayi, which is, I think, with our present lights, a good
species.

3. A. hisjiida : this is a very difficult form to recognize, and one is often

inclined to regard it as the young only of some commoner form.

N
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(2) lucompletely kaown.

1. Cucumaria fucicola.

2. andreivsi.

3. Thyone flexus.

4. elegans.

5. Colochirus andersoni.

(3) Deep-water forms.

1. Stichopus tizardi.

2. HoJothuria aspera (single specimen).

3. Astropecten sphenoplax (diagnosed in 1892).

4. Bnthybiaster vexilUfer (single specimen).

5. Pentayonaster yreeni (single specimen).

6. Mimaster tizardi.

7. Rhegaster murrayi.

8. Cheilaster fimbriatus.

9. Lasiaster villosus.

10. Pteraster personatus (described in 1891).

11. Hymenaster giyanteus (described in 1891).

12. Odinia panditla.

13. Ophiochiton ternispinis.

14. Ophiohyrsa hystricis.

15. Oplmmyxa serpentaria.

16. Cidaris purpvrata.

17. gracilis (" probably immatm'e "
; described in 1891).

Of the third category it may be confidently predicted that some
of the species will be found to be synonyms of others already

described, and that the range of most will be extended by future

dredgings in deep water.

Table III.

—

List of British Echinodernis, arranged by grades of
Depth from above doiunwards.

Not known Number
beyond of Species.

10 fms. Strongylocentrotus lividus 1

20 fms. Holothuria nigra, Ophiocnida brachiata 2

30 fms. Synapta buski, Cucumaria planci, Palmipes placenta 3

40 fms. Asterina gibbosa, Sphcerechinus gramdaris 2

50 fms. Cucumaria pentactes, C. lactea, Amphiura securigera,

Ophiopsila -anmdosa, Echinus miliaris 6

60 fms. Ophiothrixfragilis 1

70 fms. Phyllophorus iwllucidus, Asterius glacialis, A. murrayi .. 3

80 fms. Synajita digitata, Thyonefusus, PhyUophorus drutntnondi . 3

90 fms. Luidia ciliaris, Ophiocoma nigra, Echinocardimn cor-

datmn 3

100 fms. Synapta inkcsrens, Antedon bifida, A. petasus, Ophiura
ciliaris 4
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Not known Number
beyond

^
oC Species.

ll^O I'ois. Purnm'a pulvilhis, Asterias rubens, Amphiura chiajii, A.
Jilifonnis, A. elp(jans, Echinus esculent its, Ecltinucardimn
pennatifidum 7

loO fnis. Psohis phmitapus, Ps. fabricii, Hippasterias phrygiana,
Solaster endcca, Gorgonocepludus lincJa, Echinocardium

Jlacescens 6

200 fins. Tin/one 7-aphanns, Stichasfer roseits, Ophiura affinis,

(). rvhusta, Spatariyus J'aschi 5

250 fius. Cncumaria frondosa, Ophiura albida, Ophiactis balli, Neo-
Icnnpas rostellata 4

500 fms. Cucninaria hyndmani, Astropecteyi sphcnoplax, Bathy-
binster vexillifer, Luidia snrsi, lihegaster miirrayi,

u'lderias muelleri, Odinia pandina, Ophiura sarsi, Ophio-
jdio/is aculeata, Amphiura borealis, Oj)hiopus areticus,

Ojdiiacantlta spcctabilis, O. (dii/saicola, O/ihiothri.v luet-

keni, Ophioscolex y/acialis, Ophiohyrsa hystricis, Ojj/iio-

myxa serpentaria^ Astronyx loveni, Goryonocephahis
euenemis, Echinus microstoma, Echinocyanxus pusillus,

Schizastcr frayilis 22

750 fms. Cununaria hispida, Holothnria intest.inalis, H. tremula,
Stichoptis tizardi, Antedon cschrichii, A. phalcinyium,
A. prolixa, A. tenella, Ctenodiscus crispatus, Lepto-
pfychaster arcticus, Lasiaster viUosus, Psilaster undro-
meda, Pentayonaster yrunularis, Mimaster tizardi,

Solaster furcifcr, S. papposus, Corethraster his/n'dus,

Pteraster inilitaris, P. personatus, Hymenasteryiyanteus,
Ophiura siynafa, O. aurantiaca, Amphiura bcllis var.

trifonis, Cidaris purpurata, C. gracilis, Asthcnosoma
hystrix, Strongylocentrotus droebachiensis, Spatanyus
pvrpureus 28

1000 fms. Jlohithuria aspera, Po7itaster tenuisinnis, Astropecten
irreyularis, Pentayonaster greeni, Neomorjdtaster
eustichuji, Ophiactis abyssicola, Ophiochiton fernispinis.

Known Opliioscolex jnirpurea, Cidaris pupillata 9
be yond

1000 fms. Plutonaster bifrons, P. pareli, Nymphaster subspinosus,

t'heilaster Jimbriatus, Zoroaster fiilyens, Ilymenaster
2)ellucidus, Henricia sanyuinolenta, Brisinya endeca-
cnemos, B. coronata, Ophioctcn sericeum, Ophiomusiuni
lymani, Ophiacantha bidentata, Phormosoma placenta,
P. ura7ms. Echinus acutus, E. norveyicus, E. elegans,

Brissojysis lyrifera 18

Table IY.— List of British Echinoderms, arranged hy r/rades

of Depth from below upward.
Not known Number

above of Species.

1000 fms. Hoi. aspera, Pentagonaster greeni, CkeilasterJimbriatus . . 3

750 fms. Neomorphaster eustichus, Pteraster personatus,Ophtochiton

ternisjnnis, Cidaris gracilis, C. purpurata 5
n2
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Not known Number
above of Species.

500 fms. Stichojms tizardi, Zoroaster fidyens, Astropecten sphcno-

plax 3

400 fms. Odinia pandina, Ophiopus arcticus 2

250 fms. JRheijaster murrayi, Brisinga coronata, Ophiura sarsi, O.

sifjnata, Ophiobyrsa hystricis, Ophiomyxa serpentaria,

Phormosoma uranus 7

100 fms. Plutonaster bifrons, Pontaster pareli, Nymphaster subspi-

nosus, Corethrasfer hispidus, Brisinya endecacnemos,

Ophiomusium lymani, Ophioscolex glacialis 7

We see, then, that of the 126 species as to whose bathymetrical

distribution we have some information,

3 occur at or below the 1000 fm. line.

5 others „ „ 750 „

3 ,, ,, „ 500 „

2i ,, ,, ,, 4UU ,,

7 9n0
' 55 55 55 ^fjyj ,,

7 „ „ „ 100

On the other hand,

18 extend beyond the 1000 fm. line.

9 „ to the 1000
28 „ „ 750
22 „ „ 500
4 „ „ 250
5 „ „ 200
6 „ „ 150 „

7 ,5 5, 120
4 „ „ 100

„ „ 90 „

3 „ „ 80 „

3 5, 55 70 „
1 5, 55 60 „
5 ,, „ oO „

2 55 55 40 ,,

3 „ „ 30 „

2 ,5 ,5 20
1 5, „ 10

Of the six as to which we have no definite information, we may
suppose that none were dredged from more than 100 fms.

Limiting ourselves, however, to the 126, we note :

—

(1) Only 13 are limited by the 50 fm. line.

(2) Only 27 „ „ lOO

(3) While 22 reach the 500

(4) And 28 „ 750
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It is obvious that, if there be a natural British area, that area

must be limited in depth as well as in extent, and the bathymetrical

limit must lie at the point where the coast of Bi-itain becomes con-

terminous with the continent of Europe. Outside this the land
sheers rapidly downwards, and not far from the mouth of the

Enfjlisli Channel the dredjrc will pink for more than 2000 fms.

But, for Echinoderras at any rate, there is no natural British

area: Shetland lx'lonf::s as certainly to the Scandinavian area as do
the Channel Islands to the Lusitanian, or tlie deep water off Ireland

to the general Atlantic fauna.

The only conclusions, therefore, which we need attempt to reach

are such as may be of interest to a collector who finds himself more
or less witliin hail of the United Kinj^dom.

He will find that, if his apparatus be sufficient, he may dredge to

any depth with almost a certainty of finding Echinodcims. He
will often find them in profusion and sometimes in great variety.

He will find that the teaching of the earlier marine zoologists as to

zones or belts of animal life is hardly confirmed by the extension of

such characteristically shore forms as the Common Sea-Star or the

Heart-Urchin to, respectively, 120 fms. and 85 fms. Forms which
he has dredged from a few fathoms, like the Fiddle-Urchin, will be
found at a depth of more than a hundred times ten fathoms, or,

like OjJilacaiitha huleiitakt, to extend from 20 to 2000 fms.

Of a number of Echinoderms found within a few hours' or days'

sail of the British coast, we know far too little ; nearh^ every deep-

sea dredging increases the bathymetrical range of familiar forms,

and there is, doubtless, much work to bo done in the future.

Well known forms, if taken from considerable depths will often

appear at first sight to present important points of variation from
specimens already known, but comparison with a large series will

often show that they are only some of the many varieties of a

widely-distributed species.

Table Y.—Distribution of Echinoderms within, the British Area.

The distribution of the British Echinoderma within the artificial

region selected offers some points of interest : for example, the area

of the North Sea contains far fewer species than the western coasts

of our islands ; a number of the forms here catalogued are confined to,

or, to speak more strictly, are only known as yet from, the Faeroe

Channel, and the fauna of the Channel Islands is very different from
that of Shetland.

I proceed, therefore, to give a Table of Distribution for nine

areas, which will, I think, be found generally useful to the collector.
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So far as at present known 56 species are found in the Fueroe

Channel, of which 2ii are not known in the seas nearer Britaiti ; of

the 43 found at 81ietland only 3 have not been collected further

south. The record of Channel Islands species ought, in all i)roba-

bility, to be a good deal higher than 2'1 ; of these, only one {^phnr-

echinus gramdaris) is not found to the northward of those islands.

Foi-ty-four species are recorded from the Korth t^ea, but the cast

coast of England would seem to be particularly poor, if we may
form an opinion from the Collections in Museums.





ALPHABETICAL INDEX.

abbensis (Goniaster), 77.

Abranchiata, 29.

abyssicola (Amphiura),
123.

abyssicola (Cribrella), 97,

176.

abyssicola (Dorocidaris),

140.

abyssicola (Ophiacantha),

127, 128, 177, 179, 185.

abyssicola (Ophiactis),

"123, 176, 185.

abyssicola (Ophiocnida),

123.

abyssorum (Ophiaregma),
124.

acicularis (Astropecteu),

67.

Actinia, 48.

Actinogonidiata, 12, 14,

17.

Actinoidea, 17.

Actinopoda, 16.

aculeata (Asterias), 125.

aculeata (Ophiolepis),

125.

aculeata (Ophiopholis),

125, 177.

aculeata (Ophiura), 125.

aculeatuin(Astrogonium),

77.

acutus (Echinus), 146,

152,177,179.
Adelostella, 28.

sequituberculatus (Echi-

nus), 159.

affinis (Botryodactyla),

39.

affinis (Cidaris), 140.

affinis (Ophioglypha),

111.

affinis (Ophiura), 106,

111,176, 179, 184.

albida (Ophioglypha),

108.

albida (Ophiura), 100,

108, 176, 179, 184.

albidus (Echinus), 1.59.

albidus (Toxopneustes),

159.

Alecto, .52.

Allionia, 52.

auiinothea (Ophiura),

125.

Auiphidetus, 168.

Amphiura, 25, 117.

Aniphiuridic, 25.

Anactinogonidiata, 12,

14.

Anaperus, 41.

andersoni (Colochirus),

45, 175, 178, 182.

aiulrewsii (Cucumaria),

41, 17.5, 182.

andrewsii (Peutactes),

41.

andrewsii (Thyone),

41.

andromeda (Astropec-

teu), 69.

andromeda (Psilaster),

09. 175, 183.

angulatus (Echinocy-

amus), 161.

angulosa (Ast«rias), 98.

angulosa (Stellonia),

98.

angulosus (Echinocy-

amus), 160.

Angustistellees, 29.

Annuloida, 12.

annulosa (Ophiopsila),

130, 177, 185.

annul osus (Ophianoplus),

130.

Anseropoda, 83.

Antedon, .52.

Antedonidir, 18.

Anthocidaris, 155.

Apelmatozoic Cystidea,

13.

Apneuraona, 15.

Apneumona Apoda, 15,

16.

Apneumona Pedata, 16.

Apneumones, 15.

Apoda, 13, 15.

Apoda pneumonophora,
16.

Apodes, 16.

Apodia, 15.

appressa (Amphipolis),

120.

aranciaca (Asterias),

67.

arborescens (Astrophy-

ton), 137.

Archasteridae, 19, 60.

Archiechinoderm, 13.

arctica (Ophiocoma),
127.

arcticus (Archast.er), 65.

arcticus (Astropecten),

65.

arcticus (Leptoptvchaa-

ter), 165, 175, 1^3.

arcticus (Ophiopus), 124,
18.5.

arcuarius (Amphidotus),
169.

arcuarius (Spatangus),

169.

Ascidiastella, 15.

aspera (Asterias), 90.

aspera (Holothuria), 48,

60. 175, 179, 182.

Aspidochirota?, 16.

Asteracanthion, 85, 98.

Astereucrinea, 17.

Asterencriuidea, 17.

Astcrencriniens libres,

18.

Asteriada\ 18, 23.

Asteriaj, 18.

Asterias, 18, 24, 52, 66,

97.

Asteriatites, 52.

Asterida, 18.

Asteridse, 18.

Ai^teridea, 18.

Asteries, 18.
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Asteriidiv, 23, 24.

Asteriua, 22, 82.

AsterinidiB, 22.

Asteriscus, 83.

Astt-roida, 18.

Astcfoidoa, 13, 14, IS,

1'.).

Astoronyx, lofi.

Asteropliidoa, 24.

AskTopliydoes, 20.

Astoropliydiii', 20.

Astoropsis, 71>.

AsLlionosouia, 30, 142,

143.

As'trogouium, 73, 76.

Af^lnniyoiiiai, 27.

Aetrouyx, 27, 13(>.

Asti-opeoton, 21, (i(>, 69.

Astropeetinidiu, 20.

Astropet'tiniiiiu, 20.

Astropliytidiv, 2(5.

AslroiihyloM, 137-

A!-lropli>touid!v;, 26.

Atoluslomata, 31.

atteuuata (Asterias), 102.

auraiuiaca (^Asterias),

67.

aurautiaca (C'phiogly-

pha), 112.

aiirantiaca (Ophio-

pleiira), 112.

aurautiaca (Opliiura),

101), 112, 176, 18.").

aurautiacus (^Eebiuus),

152.

aurora (Asterias), 107.

Autechinida, 28.

ayrosii (^Synapta), 33.

Azygopoda, 14, 18.

badotriiB (Holotliuria),

38.

balli (Ophiaetis), 123,

176, 180.

ballii (Aiiiplum-a"), 123.

ballii (tlpluaL'tis), 123.

ballii (Ophioouida), 123.

ballii (Ophiuc'i)ma), 123.

ballii (Ophiolepis), 123.

ballii (Ophiopholis), 123.

balteatus (Poutagouas-

ter), 1>3.

barroisi (Seinperia), 42.

Eathy blaster, 21, U'.t.

bollis (Anipliiura), 117.

bellis (^Ophiocoma), 12.^.

bellis (Ophiopbolis),

125.

bellis (Ophiura), 125.

bideutata (^Asterias), 127.

bidcutata (Opliiacantha),

127, 177, 185.

bifida (Antedon), 63, 54,

175,183.
bidda (Asterias), 54.

bilVons (Archaslor), ()2.

bilVous (Plutouaster), 62,

175, 183.

Blastoidea, 13, 14.

boreale (Astrogouium),

73.

boroalis (.Vniphiura),

117, 121, 176, 18,^.

borealis (Cha'tastor), 02.

boroalis (C'idaris), 140.

borcalis ((.)pliiopollis),

121.

Botryodactyla, 35.

Brac'liiata, 17.

braclnata (Amphiura),
116.

brachiata (Opliiociiida),

116. 176, 185.

brai'liiata (Dpliiocoiua),

111),

brac'liiata (OphioUipis),

IK),

brac'liiata (Opliinpholis),

116.

brac'liiata (Ophiiira),

11(1.

Branc'hiata, 20.

brovis (I'soliiius), v.

brevispinosus (EcluTui.s),

158.

brevispinosus (8ph:rr-

eeliinus), 150.

brevis})inosiis (Toxo-

pneustes), 158.

Brisiuga, 24, 104, 105.

Brisiugastra, 19.

Brisitigidiv, 24.

Brissiopsis, 172.

Brissopsis, 31, 172.

Brissus, 172.

bruuuea (Cuewmaria), ;i8.

bninnea (Holothuria),

38.

bruiineus (Ocuus\ 38.

buski (^Sviiapta), 33, 34,

175, 1*82.

biiskii (Syuapta), 34.

Caliculata, 12, 17.

Calveria, 143.

cauut-niedustv (Asterias),

'l37, 138.

carnosus (Toxopneustes),

1.57.

cartilagiuea (Asterias),

84.

Cassidulina, 31.

eeltica (Antedon), 58.

celtiea (Coiuatula), 59,

60.

eelticiis (Antedon), 59.

Contronia\ 12.

Cbeilaster, 21, 78, 81.

cbiajii (Amphiura), 117,

176. 185.

cbiajii (.A.sterias), 117.

cbiajii ((.'birodota), 39.

Cbiridota, 15.

Cbiridoteii, 1.5.

Cbirodota, 32.

eblorocent rotus (Echi-

nus), 15().

chlorooentrotus (Strou-

gylocentrotus), 15l).

Chondrocidaris, 139.

christii (Astropectcn),

(iO.

Cidarida-, 29.

Cidaridcesangustistellees,

29.

Cidaridcs, 28.

Oidaris, 29, 139.

cidaris (Ecbiiuis\ 139.

Oidnritos, 28, 139.

ciliaris (Asterias), 70,

106.

ciliaris (Luidia), 71, 72,

175, 183.

ciliaris (Ophiura), 106,

107, 108, 109, 176,

184.

cilia! a (Asterias), 106.

cilia (a (Ophioglypha),
IOC.

ciliata (Ophiolepis), UK),

108.

ciliata (Ophiiira), 106.

Cirrbigrada, 18.

Cirrho-Vormigrada, 15.

Cirri-Spinigrada, 28.

Cladodactyla, 35.

Cladopbiuraj, 2(5.

clatbrata (Asterias), 101.

Clypeastrida, 31.

ClypeastridiB, 31.

Clypeastrides, 30.

Olypcwstroida, 30.

Clypeastres, Les, 30.

Ocx'lasterias, 85.

Colastra, 19.

Coinatula, 52.

ConiatulidiB, 18.

Coniatuliens, 18.

Coinatiilina, ,")2.

Ooinatulitbes, 52.

cciniimiue (Tlivonicliuni),

47.
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communis (Cinnim.iria),

47.

coiiipliinatiis (Toxo-
priouste.s), IM.

COllCMVUS (T()X01)I1011stos),

ir)H.

eonciiimifl (Pcnlagou-
astor), 73.

coriliitum ( Heliiiiocar-

diiim), 108, l(i',», 177,

1«().

conlal us (Ainpliidol us),

KJl).

cordatus (ICohiiius), 1(>',).

cordatus (Spalungusj,

KiU.

cordifpra (Astorias),

107.

Corcthraslcr, '2'.\, !)2.

Corel lirastcrid;!', -!.'{.

I'oriaco.i (Opiiiura), 10',).

coruiculal.us (CJtcnudis-

cus), (»4.

corullillura (IFydra), 37.

coronatn (Brisiiiga), 10."),

17C), 184.

Cotloiispiniicr, 4'.>.

C'ri'iiJi.slci', ()(>.

Crilx'lhi, IC).

Cribirllu, iU
Cviiioidt'a, l.'{, 14, 17.

Criuoidca bracliiatii, 17.

Crinoidcoe, 17.

Criiioides, 17.

crispata (Asterias), 64.

crispatus (Cionodiscus),

(11, 175, 18:5.

Crossjmlor, M(.

Crypt ozonia, 2'2.

Otonodisciiia^ '20, ('»4.

Cloiiodisfus, liO, (>1.

cubonsis (Schizaslcr),

1()4.

Cucumaria, 1(5, 32, 35.

curta (Cribrella), 97,

17B.

Oiivieria, 44.

Cuvicriea, 44.

Cyclozoa ecliiiiodi!rma,

12.

cj'liiidrella (Cribrolla),

•J7.

Cystidoa, 12, 14.

DactyloUi, :{2.

iJcakiu, 172.

Dcoaciiirota", !•>.

DccacuiMMos, .''>2.

doL-auut'iiios (Asterias),

Ueeacnemus, o2.

Dccamoros, 52.

di'collala (llolotliuria),

n.
Dciidrocliirolic, 1(>.

d(Milat,a (Aii'i-.tr.)), 57.

dciilatu (AuUmIdu), .57.

Dcsniiictinii', 14.

Dcsniosticlia, 28.

Diaduuiatoida Stroplo-

souiala, 2'.).

dic(|uoniarii (llulotliuria),

37.

digitala (Cliirodcila), .'U.

di;;it;ita (Kist uhria). ."tl.

di^ilata (liuli)iliuria), .'14.

digitata (MulU^-ia), 31.

digitata (Svnaptu), 33,

34, 175, 182.

I)il)last,(!rias, 1)8.

DiscocidariH, 1.3'.).

diss! ui ilia (Oiicnimaiia),

41.

dolioluiu (lli)lulliuria),

37.

Dorooidaris, 139.

driibaolioiisis (Ecliiuo-

rnolra), I5().

drijbacbioiisis (ICcluiiiis),

15G.

drobachionsis (Kury-
ccliinus), 15().

drobaciliionsis (Sfcrongylu-

ci'iitrotus), 15(5.

drobachionsis (Toxo-
|)n(ni8U's), 1.')(').

flrocbacliioMsis (Strongy-

Idccnlrotusy, 155, 15(i,

177, LSO.

droebachionsis (Toxo-
pneubtos), 157.

drumiiioiidi (Fliyllo-

pliorus), 40, 47, 175,

182.

druuiinoiidi (Tbyoiii-

diuni), 47.

druuimondi (Tliyroui-

diuiii), 47.

druiiimoiidii (Cucu-
maria), 47.

drumnujndii (llolo-

tliuria), 47.

drummondii (Pliyllo-

j)liorus), 47.

drummondii (Sempcria),

47.

Duasmodactyla, lii.

dub(<ni (Tliyonidium),

47.

dubonii (Echinus), 15(5.

dubiMiii (Toiopneustcs),

157.

didiius ( hlcliinus), 159.

ducboni (Antcdou), .5(5.

duvorncoa (Synapla), 33.

eboraconsia (Ascidia),

44.

]*](^iiinaster, 95.

Ecliiuimtoridn?, 23.

]'](!liinasterinuj, 23.

Echini, 28.

I'lchinida, 27.

Ecl,ini(l:c, 27. 30.

I'lchiuidcs, 27.

ICchinidcs irrcguiiors, •'!(),

J']chini(lcs normaux, 28.

Ecliiniilcs ]iaranormaux,

30.

Echinidis rcgulicrs, 28.

h'chinidcs oxocy('li(pU!s

atcloslomos, 31.

ICciiiniiia', 30.

l']cliino(;Mr(lium, .31, 108.

I'^'liinocucrumis, .'5.5.

I'Ichinocyamus, .'il, 100.

I'joliinodcu, 28.

I'ksliinodiM'nui, 12.

I'lcliinodcrmairoa, 12.

J<](!liin(i(l(MMiuita, 12.

Mchinodcrnics, 12.

E(^hinod(^rnles cxocycli-

(jucs gnat.hoHlomcs, 30.

]<^ciiinoida, 27.

Kchinoidea, 13, 14, 27,

2.S.

l']cldnoidos, 27.

Eohinouit'tra, 15.5.

echinophora (Asterias),

9.S.

lOchinotiiiiriidii?, 29.

e(4dnulata (Astropecti-n),

(57.

cchiiiulatn (Ophiocoma),
127.

Kcliinus, 27,30, 145,155,
1.5S, 100.

Ectobranchiata, 29.

clcgiUis (.VMiphipolis),

120.

elogaiis (.\nipbiura), 1 17,

119, 120, 170, 1S4.

olcgans (l<]chiMus), 14(5,

148, |,-)4, 177.

elcgans (l''istidaria), 49.

ologans (llolotliuria),

49.

plcgans (Ophiura), 117.

ficgans ('riiel(>nota), 49.

ek'gaiis Criiyono), 41, 13,

175, 1«2.

Elcuthcrozoa, 14, 18.
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elongata (Cucumaria), 38.

endeca (Asterias), 90.

endeca (Endeca), 91.

endeca (Solaster), 90,

176, 184.

endeca (Stellonia), 90.

endecacuemos (Brisinga),

104, 17G, 184.

endica (Asterias), 90.

Endobranchiata, 29.

Endocyclica, 28.

Enteractinozoa, 12.

Entobranchiata, 29.

Eocidaris, 139.

equestris (Asterias), 76.

equestris (Goniaster), 77.

equituberculatus (Echi-

nus), 159.

eschrichti (Antedon), 53,

175, 183.

eschriclitii (Alecto), 53.

eschrichtii (Comatula),

53.

eschrichtii (Eehinaster),

96.

esculentus (Echinus), 146,

152, 159, 177, 187.

esculentus (Sphrer-

echinus), 152, 159.

eucnemis (Astrophyton),

138.

eucnemis (Gorgonoceph-
alus), 137, 138, 177,

186.

Eucrinoidea, 17.

Eucyclus, 46.

Eueehinoidea, 28.

Eupodia, 16.

europsea (Alecto), 54.

europaea (Hippasterias),

76.

europseus (Antedon), 55.

europseus (Pentacrinus),

55.

europea (Comatula),

54.

Euryale, 26, 137.

Eurjalidie, 26.

Euryechinus, 155.

eusticbus (Neomorph-
aster), 87, 176, 184.

exigua (Asterias), 82.

Exocyclica, 30.

fabricii (Cuvieria), 45.

fabrieii (Lophothuria),

45.

fabricii (Psolus), 44, 45,

175, 182.

fasciculata (Ophiura),

109.

fenestrata (Calveria),

143.

fenestratum (Astheno-
soma), 143.

Fibularia, 160.

filiformis (Amphiura),

117, 119, 176, 185.

filiformis (Asterias), 117,

119.

filiformis (Ophiocoma),
119.

filiformis (Opbiolepis),

119.

filiformis (Ophiura), 119.

fimbriata (Comatula),

66.

fimbriatus (Cheilaster),

81, 176, 184.

fimbriatus (Marginaster),

81.

fissa (Asterias), 131.

Fistularia, 32, 48.

Fistulata, 14.

Fistulida, 14.

Fistulides, 14.

flavescens (Echinocar-

dium), 168, 171, 177,

186.

flavescens (Spatagus),

171.

flemingii (Echinus), 146,

148.

flemingii (Ophiura), 125.

Fleurilarcle, Le, 37.

flexus (Tbyone), 41, 43,

175, 182.

floccosa (Thyone), 42.

florifera (Amphiura),
117.

florifera (Opbiolepis),

118.

foliacea (Marthasterias),

99.

forbesi (Psolus), 49.

Forbsia, 49.

fragilis (Asterias), 131.

fragilis (Brisaster), 164.

fragilis (Brissus), 163.

fragilis (0])hiothrix),

131, 133, 177, 185.

fragilis (Ophiura), 131.

fragilis (Periuster), 164.

fragilis (Schizaster), 163,

177, 186.

fragilis (Tripylus) 164.

fragillissima (Luidia), 71,

72.

frondosa (Cucumaria),

36, 39, 17.5, 182.

frondosa (Cuvieria), 39,

40.

frondosa (Holothuria),
39.

frondosa (Pentacta), 39.

fucicola (Cucumaria), 40,

175, 182.

fucicola (Holothuria), 40.

fulgens (Zoroaster), 88,

176, 184.

furcifer (Lophaster), 91.

furcifer (Solaster), 91,

176, 184.

fusiformis CHolothuria),
38.

fusus (Anaperus), 42.

fusus (Holothuria), 42,

47.

fusus (Thyone), 41, 42,

175, 183.

gaertneri (Holothuria),

37.

galliennii (Synapta), 33.

Ganymeda, 52.

Geocoma, 52.

gibbosa (Asterias), 82.

gibbosa (Asterina), 82,

176, 183.

gibbosa (Porania), 79.

gibbosus (Amphidotus),
170.

gibbosus (Asteriscus), 82.

giganteus (Hymenaster),
95, 176, 184.

girardii (Synapta), 33.

glacialis (Alecto), 53.

glacialis (Asteracanthion),

98.

glacialis (Asterias), 98,

100, 101, 176, 185.

glacialis (Ophioscolex),

134, 177.

glacialis (Stellonia), 99.

glacialis (Stolasterias),

99.

glacialis (Uraster), 98.

Glenotreuiites, 52.

globiformis (Echinus),

152.

Glyptaster, 87.

Gnathostomata, 30.

Goniaster, 73, 76, 79.

Goniocidarida, 29.

goodsiri (Ophiocoma),
123.

goodsiri (Opbiolepis),

123.

goodsiri (Ophiopholis),

123.

gorgonia (Antedon), 54.

Gorgonocephalinte, 27.
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Gorgonocephalus, 27,

137.

gracilis (Cidaris), 142,

177, 18(>.

gracilis (Porocidaris),

142.

grandis (Botryodactyla),

39.

grandis (Holothuria),

39.

grauiilare (Astrogonium),

73.

gramilaria (Asterias), 73.

granularis (Echiuus),

15G, 158.

granularis (Goniaster),

73.

grauularia (Pentagonas-
ter), 173, 170, 183.

granularis (Sph;ur-

echinus), 158, 177,180.
granularis (Toxopneus-

tes), 158.

granulata (Ophiocoma),
129.

graiuilata (Opliiura),

129.

granulatus (Echinus),

15().

granulatus (Euryechi-
nus), 156.

greeni (Astrogonium),

74.

greeni (Pentagonaster),

74, 176, 183.

groenlandica (Opbiacan-
tha), 127.

grubei (Ophiura), 111.

GymnasteriidjB, 21.

Gymuocidaris, 139.

hastata (Asterias), 131.

bebitus (Pontaster), 61.

belgolandica (Asterias),

101.

beliantbemoides (Aste-

rias), 89.

Heliocidaris, 145.

Hemicuemis, 70.

Hemicrepis, 46.

Henricia, 23, 95.

benslowana (Synapta),

33.

Heterosynapta, 32.

Hibernula, 52.

Hippasteria, 76.

Hippasterias, 21, 76.

bispida (Asterias), 98,

103, 176, 184.

bispida (Cucumaria),

36, 38, 175, 182.

bispida (Stellonia), 103.

bispida (Uraster), 10.3.

bispidus (Coretlirastor),

92, 176, 184.

bisjiidus (Eiipyrgus), 38.

bispidus (Koretbraster),

92.

Holothuria, 14, 10, 32,

48.

Holothuriacea, 15.

llolotburiadas, 15.

Ilolotburida, 15.

liolotluu'idea, 16.

Ilolotluirides, 14.

Holotburien, 15.

Holothuriens, 16.

Holot buries, 14.

irolothurina, 14, 15,

Ilolotburioidea, 12, 13,

14, Uy, 32.

bolsatica (Asterias), 101.

byalina (Cucumaria),
46.

byalinum (Thyouidium),
46.

Hymenaster, 23, 92, 94.

byndmani (Cucumaria),

36, 175, 182.

bvndmani (Holothuria),
'36.

hyndmanui (Cucuma-
ria), 36.

Hyponome, 52.

bystricis (Ophiobyrsa),

135, 177, 187.

bystrix (Antedon), 58.

bystrix (Asthenosoma),

143, 177, 186.

bystrix (Calveria), 143.

bystrix (Cidaris), 140.

bystrix (Cidarites),

140.

bystrix (Dorocidaris),

140.

bystrix (Leiocidaris),

140.

bystrix (Orthocidaris),
'
140.

bystrix (Phyllacanthus),

140.

bystrix (Rhabdocidaris),

140.

imbricatus (Opbio-

plocus), 109.

imperati (Asterias), 71.

Incalieulata, 12, 14.

inba-reus (Cucumaria),

33.

inbarens (Dactylota),

33.

inliEerens (Holothuria),

33, 34.

inbairens (Leptosy-
napta), 33.

inha-reus (Pentacta), 33.

inbairens (Synapta), 33,

175, 182.

inberens (Synapta), 33.

intestinalis (Holothuria),

48, 175, 182.

irregularis (Asterias),

66.

irregularis (Astropecten),

6(), 175, 184.

Irregulares, 30.

Irregularia, 30.

jobnstoni (Asterias), 76.

johnstoni (Hippasterias),

76.

Kallispongia, 52.

kinbergi (Ampbipolis),
120.

Kleiuia, 172.

koreni (Echinus), 150.

koreni (Psammecbinus),
150.

Koretbraster, 92.

KoretbrastericlcB, 23.

kroyeri (Ophiocten),

113.

lacertosa (Asterias), 100.

lacertosa (Opbioglypha),
107.

lacertosa (Ophiura), 107.

lactea (Cucumaria), 36,

38, 175, 183.

lactea (Holothuria), 38.
lacteus (Ocnu.s), 38.

lacuDosus (Echinus),

165.

Isevigaster (Echino-
cardium), 170.

Lasiaster, 21, 78, 81.

Lepidopsolus, 44,

Leptoptycbastcr, 21, 65.

Leptosynajjta, 32.

Leptycbaster, 65.

Leiocidaris, 139.

limbatus (Pontaster),

61.

lincki (Gorgonocephalus),
137, 177, 185.

linckii (Astrophyton),
138.

linckii (Gorgono-
cephalus), 138.

lineata (Ampbipolis),
120.
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Linkia, 95.

Lioclermatidffi, 16.

Lissactinic, 14.

Lissothuria, 44.

lithophagus (Echinus),

157.

lividus (Echinus), 157.

lividus (Eurjechinus),

158.

lividus (Stronpyloceu-

trotus), 155, 157, 177,

18G.

lividus (Toxopneiistes),

157, 158.

Lobistella, 8.

Lophaster, 88, 89.

Eophothuria, 44.

loveni (Astronyx), 136,

177,185.
Loxechinus, 145, 155.

luetkeni (Ophiothrix),

131, 133, 177, 185.

Luidia, 21, 70.

Luidiiune, 21.

liitkeni (Archaster), 65.

Ijmani (Ophiomusium),
115. 176. 185.

lyrifer (Brissus), 173.

lyrifera (Brissiopsis), 173.

lyrifera (Brissopsis), 172,

177, 186.

madeirensis (Asterias),99.

Marginaster, 81.

mediterrauea(Comatula),

54, 57.

mediterraneus (Antedon),

59.

melo (Echinus), 155.

membranacea (Ansero-

poda), 84.

membranacea (Asterias),

82, 84.

membranaceus (Pal-

mipes), 84.

meridioualis (Spatangus),

165.

Micraster, 163.

microstoma (Echinus),

146, 148, 149, 154,

177, 186.

miliaris (Echinus), 146,

150. 177. 186.

miliaris (Psammecliinus),

150.

militaris (Asterias), 93.

militaris (Asteriscus), 93.

militaris (Pteraster), 92,

93, 176, 184.

milleri (Antedon), 56.

millexi (Oomatula), 56.

Mimaster, 21, 78.

Mimasterinffi, 21.

minuta (Asterias), 101.

minuta (Asterina), 82.

mollis (Holothuria), 48.

mollis (Stichopus), 49.

moniliformis (Ophiura),

120.

montaguii (Holothuria),

37, 41.

muelleri (Asterias), 98,

100,176,184.
miilleri (Asteracanthion),

100.

miilleri (Asterias), 100.

miilleri (Astropecten),67.

miilleri (Leptasterias),

100.

Mulleria, 32, 41.

murra-\-i (Asterias), 98,
103," 176, 184.

murrayi (Rhegaster), 80,

176, 183.

natans (Holothuria), 51.

natans (Stichopus), 51.

neapolitana (Amphiura),
116.

neapolitana(Ophiocnida),

116.

neglecta (Amphiura),
119,176.

neglecta (Ophiura), 119.

negleetus (Echinus), 156.

neglectus (Toxopneustes),

166.

ueillii (Cucumaria), 41.

Neolampas, 31, 162.

Neomorphaster, 22, 85,

_87.

niger (Oucumaria), 49.

niger (Holothuria), 49.

Nigger, 49.

nigra (Asterias), 129, 131.

nigra (Holothuria), 48,

49, 175, 177, 182.

nigra (Ophiocoma), 129,

177, 185.

nilssoni (Ophiocoma),
129.

noctiluca (Asterias), 120.

Nodostoniuta, 31.

normani (Ophiura), 111.

norvegicus (Echinus),

146, 147, 155, 177,

186.

norvegicus (Psamm-
ecliinus), 147.

uorwegicus (Psaram-
echiuus), 147.

Nymphaster, 21, 75.

Ocnus, 35.

oculata (Asterias), 95.

oculata (Cribella), 95.

oculata (Henricia), 95.

oculata (Linkia), 95.

oculatus (Echinaster),

95.

Odinia, 24, 104.

Oncinolabes, 32.

Ophiacantha, 25, 127.

Ophiactis, 25, 122.

Ophiaregma, 124.

Ophiastra, 25.

Ophiobyrsa, 26, 135.

Ophiochiton, 25, 114.

Ophiocnida, 25, 116.

Ophiocoma, 26, 116,

128.

OphiocomidiB, 26.

Ophiocten, 2.5, 113.

Ophioglypha, 106.

Ophiolepididse, 25.

Ophiolepis, 106, 116,

122.

Ophiomusium, 25, 115.

Ophiomyxa, 26, 136.

Ophiopholis, 25. 125.

Opbiopsila, 26, 130.

Ophiopus, 25, 124.

Ophioscolex, 26, 134.

Ophiothricidfe, 26.

Ophiothrix, 26, 130.

Ophiura, 24, 25, 106.

ophiura (Asterias), 106,
125.

Ophiur£e, 24, 25, 26.

Ophiures, 24.

Ophiurida, 24.

Ophiuridffi, 24, 25.

Ophiuridees, 25.

Ophiurides, 24.

Ophiurinre, 25.

Ophiuroidea, 13, 14,

24.

Orthocidaris, 139.

Oursins, 27.

Ova, 163.

ovalis (Spatangus), 169.

ovatum (Echino-
cardium), 171.

ovatus (Amphidetus),
171.

ovatus (Spatangus), 171.

pallidus (ToxoiDueustes),

157.

Palmipes, 22, 83.

palniipes (Asteriscus),

84.

pandina (Odinia), 105,

176.
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papillata (Cidarls), 139,

177, 186.

papillata (Cidarites),

139,

papillata (Dorocidaris),

139.

papillata (Leiocidaris),

139.

papillata (Ortbocidaris),

139.

papulosa (Holothuria),

42.

papillosa (Miilleria), 42.

papillosa (Tliyone), 42.

papposa (Asterias), 89.

papposa (Polyaster), 89.

papposa (Solaster), 89.

papposa (Stellonia), 89.

papposus (Crossaster),

89.

papposus (Solaster), 89,

17G, 184.

Paractiaopoda, 15.

Pararchasterinaj, 19, 60.

pareli (Plulonaster),

62, 63, 175, 182.

pareli (Tethyaster), 63.

parelii (Archaster), 63.

parclii (Astropecten),

63.

Pattalus, 46.

pectinata (Astei'ias), 54,

71.

Pedata, 13, 16.

Pedata3, 16.

pellufida (Synapta), 33.

pellucidum (Ihyo-
iiidium), 42, 4(>.

pellucidus (Hymenas-
ter), 94, 176, 184.

pellucidus (Pliyllo-

phorus), 46, 47, 175,
182.

Pelmatozoic Cystidea,

peuicillus (Holothuria),

42.

pennatifidum(Echinocar-
dium), 168, 170, 177,

186.

Pentacrinus, 52.

Peutacta, 3.').

peutacta (Holothuria),

37.

Pentaetella, 35.

pentactes (Oucumaria),

36, 37.

pentactes (Holothuria),

39.

pentactes (Pentacta), 46.

Penlagonastcr, 21, 73.

Pentagonasteridse, 21.

Pentagonasterinas, 21.

Pentainera, 41.

pentaphylla (Asterias),

131.

pcutapliyllum (Ophio-
thrix), 131.

Periaster, 163.

personatus (Pteraster),

94. 176, 185.

pertusa (Asterias), 95.

Petalaster, 70.

petasus (Alccto), 57.

petasus (Antedon), 53,

57, 175, 183.

petasus (Coniatula), 57.

petersii (Phormosoma),
145.

phalangiura (Alecto), 59.

phalangium (Antedon),

53, 59.

phalangium (Comatula),
59.

Phanerozonia, 19.

phantapus (Cuvieria), 44.

phantapus (Holothuria),
44.

plwntapus (Psolus), 44.

phantope, L'Holothurie,

44.

Phormosoma, 30, 142,

141.

phrygiaua (Asterias), 76.

phrygiana (Hippasteria),

77.

phrygiana (Hippasterias),

76, 176, 183.

phrygianura (Astrogo-
nium), 77.

phrygianus (Goniaster),

76.

Phyllacanthu.s, 139.

Phyllophorus, 16, 32,

44, 46.

Phytastra, 26.

Phytocrinus, 52.

pictus (Toxopneustes),

157.

Piunastella Crinoidea,

17.

pinnata (Chirodota), S3.

Pinnigrada, 17."

placenta (Arachnoidcs),
V, 161.

placenta (Asterias), 84.

placenta (Echinarach-
nius), 161.

placenta (Paimipes), 84,

176.

placenta (Phormosoma),
144, J77. 183.

plana (Hippasterias), 76,

77.

planci (Cucumaria), 36,

37, 175, 183.

platynota (Pontaster),

61.

Plutonaster, 20, 62.

Plutonasterinffi, 20, 62.

Pueumonophora, 16.

polaris (Asterias), 64.

polaris (Astropecten),

64.

polaris (Ctenodiscus), 64.

Polvchirote, 16.

Pontaster, 20, 60.

Porania, 21, 78, 79.

PorcellanasteridjB, 20, 64.

Porocidaris, 139.

portlockii (Thyone), 47.

Prionocidaris, 139.

prolata (Pteraster), 93,

prolixa (Antedon), 53,

58, 175, 183.

protentus (Nymphaster),
75.

Prymnadetes, 31.

Prymnodosmia, 31.

Psammechinus, 145, 155.

pseudomelo (Echinus),
152.

Psilaster, 21, 65, 68.

Psolinus, 35.

Psolus, 16, 32, 44.

Pteraster, 23, 92, 93.

Pterasterida\ 23.

Pterocoma, 52.

pulchella (Asterias), 82.

pulchclla (Gauymeda),
55.

pulvillus (Asterias), 79.

pulvillus (Asteropsis), 79.

pulvillus (Porania), 79,

176.

pulvinulus (Clypeaster),

IGO.

pulvinulus (Echinus),

160.

purpura! a (Cidaris), 141,

177, 186.

purpurata (Porocidaris),

141.

purpurea (Ophioscolex),

134, 177, 179, 185.

purpureus (Echinus), 158,
165.

purpureus (Ophioscolex),

134.

purpureus (Spatangus),

165, 173, 177, 186.

pueillu8(Echinocardium),

169.
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pusillus (Echinocyamus),

IBO, 177, 185.

pusillus (Fibularia), 160.

pusillus (Spatagus), 160.

puatulatus (Echinus),

150.

pustulatus (Psamme-
cbinus), 150.

pygmEeus (Otenodiscus),

64.

quadrangularis (Funicu-

lina), 137.

quadrata (Antedon), 58.

quinqueangulatus (Echi-

nus), 152.

Babdocidaris, 139.

Radiaires echinodermes,

12.

radiata (Asterias), 131.

rammelsbergii (Ophio-

thrix), 131

.

raphanus (Thyone), 41,

42, 175, 182.

raschi (Spatangus), 167,

177, 186.

reginiB (Spatangus), 165.

Rpgulares, 28.

Begularia, 28.

retzii (Ophiura), 127.

reynoldsii(Astheuosoma),
"143.

Bhabdocidaris, 139.

Bbegaster, 21, 78, 80.

robusta (Ophioglypha),

109.

robusta (Ophiolepis),

109.

robusta (Ophiura), 106,

109, 176, 189.

rosacea (Antedon), 54,

57.

rosacea (Comatula), 54.

rosaceus (Antedon), 54.

rosea (Alecto), 55.

rosea (Asterias), 85.

rosea (Cribella), 86.

rosea (Henricia), 86.

rosea (Linkia), 85.

roseus (Amphidotus),

172.

roseus (Asteracanthion),

86.

roseus (Stichaster), 85,

176, 185.

rostellata (Neolampas),

162, 177, 186.

rostellatus (Neolampas),

162.

rosula (Ophioeoraa), 131.

rubens (Asteracanthion),

101.

rubens (Asterias), 70, 98,

100, 103, 176, 184.

rubens (Uraster), 101.

rustica (Ascidia), 44.

sanguinolenta (Asterias),

95.

sanguinolenta (Cribrella),

95.

sanguinolenta (Henricia),

95, 176, 184.

sanguinolentus (Eclii-

naster), 95.

sardicus (Echinus), 146.

earniensis (Synapta), 33.

sarsi (Echiuaster), 96.

sarsi (Luidia), 72, 175,

183.

sarsi (Ophioglypha), 109.

sarsi (Ophiura), 106, 109,

176, 184.

sarsii (Alecto), 57.

sarsii (Antedon), 57, 58.

sarsii (Comatula), 57.

saruiensia (Synapta), 33.

sayignii (Luidia), 71, 72.

saxatilis (Cidaris), 150.

saxatilis (Echinus), 150,

156.

saxicola (Cucumaria), 41.

scabrum (Thyonidium),

48.

Schizaster, 31, 163.

Schleinitzia, 139.

Sclerodactyla, 41.

scolopendrica (Ophio-

lepis), 125.

scolopendrica (Ophio-
pholis), 125.

scutatum (Astrophyton),

137, 138.

Bcutatuin (Euryale), 138.

Scytactinota, 15.

Scytodermata, 15.

securigera (Amphiura),

117,120,176,185.
securigera (Ophiopeltis),

120.

Semperia, 35.

eeposita (Asterias), 95.

septentrionalis (Oross-

aster), 90.

septenti'ionalis (Solaster),

90.

sericea (Ophiura), 113.

sericeum (Ophiocten),

113, 176, 185.

serpentaria (Ophiomyxa),
136, 177.

signata (Ophioglypha),
110.

signata (Ophiura), 106,

110, 176, 184.

sigsbei (Phormosoma),
144.

Solacrinus, 52.

Solanocrinites, 52.

Solaster, 22, 88.

Solasteridae, 22.

Spatagus, 168, 169.

SpatangidiB, 31.

Spatangina, 31.

Spatangoida, 31.

Spatangus, 31, 164.

spectabilis (Ophia-
cantha), 127, 128, 177,
185.

sphara (Echinus), 152.

Sphterechinus, 30, 158.

sphserulata (Ophiura),

129.

sphenoplax (Astropecten),

68, 175, 179, 184.

spinosa (Asterias), 98.

spinosissimus (Spatan-

gus), 165.

spinulosa (Ophiacantha),

127.

spongiosa (Asterias),

95.

squamata (Amphipolis),

120.

squamata (Amphiura),
119,121.

squamata (Asterias),

119.

squamata (Holothuria),

45.

squamata (Ophiolepis),

119.

squamosa (Ophiura),

109.

Statozoa, 14, 17.

Stellaria, 66.

Stellerid£e, 19.

Stellouia, 97.

stenura (Ophiolepis),

108.

stepanorii (Amphiura),
118.

Stephanasterias, 85.

Stephanocidaris,^139.

Stereoderma, 41.

Stichaster, 22, 85.

Stichasterida;, 22.

Stichopus, 32, 51.

Stilasteridce, 17.

stokesi (Cidaris), 140.

Stolus, 41.

Streptophiurae, 26.
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Strongylocentrotus, 30,

155.

subangularis (Echinus),

156.

Bubangulosua (Echinus),

152.

subglobiformis (Echinus),

159.

Bubspiuosus (Nymphae-
ter), 75, 176, 183.

Bubspinosus (Pontagon-

aeter), 75.

Bubvillosa (Thyone), 42.

Bundeyalli (Ophiolepis),

118.

Synapta, 15, 16, 32.

Synaptidffl, 15.

Synaptieus, 15.

tarentina (Fibularia),

160.

Temnocidaris, 139.

tempk'toni (Gouiaster),

79.

tenella (Antedon), 53,

57, 58.

tenera (Amphipolis),

120.

tenera (Amphiura), 120.

teuera (Synapta), 34.

tenuis (Amphipolis), 120.

tenuis (Amphiura), 117.

tenuis (LeptosynapLa),

33.

tenuis (Ophiolepis), 117.

tenuis (Synapta), 33.

tenuispina (Asterias),

104.

tenuispinis (Asterias),

104.

tenuispinis (Pontaster),

00, 175, 183.

tenuispinu-s (Archaeter),

60.

teuuispinus (Astropec-

ten), 60.

tenuispinus (Ophiochi-

ton), 114.

tenuispinus (Pontaster),

61.

ternispinis (Ophiochi-

ton), 114, 176.

ternispinus (Ophiochi-

ton), 114.

tessellata (Asterias), 73.

texturata (Asterias),

107.

texturata (Ophiura),

107.

Thyone, 16, 32,41.
Thyonella, 41.

Thyonidium, 46.

Thyronidium, 46.

Ticdemannia, 32.

tizardi (Mimaster), 78,

17<;, 183.

tizardi (Slichopus), 51,

175, 182.

Tocastra, 19.

Touia, 85.

Toxobrissus, 172.

Toxopneustes, 155, 158.

Trachythyone, 41.

tremuia (Ilolothuria),

48, 49, 175, 183.

tricolor (Asterias), 129.

tritonis (Amphiura), 121,

176, 185.

typica (Cucumaria), 39.

typica (Echinocucumis),

38.

uranus (Phormosoma),
145, 177, 186.

Uraster, 98.

Urodemas, 40.

Uroxia, 41.

varia (Asterias), 131.

Velataj, 23.

Verbeekia, 172.

verruculata (Asterias),

82.

Terruculatus (Asteris-

cus), 82.

vexillifer (Archaater),

70.

vexiUifer (Astropecten),

70.

vexilhfer (Bathybiaster),

70, 175, 183.

villosus (Lasiaster), 81,

176, 183.

violacea (Asterias), 101.

violacea (Uraster), 101.

violaceus (Asteracan-

thiou), 101.

violaceas (Echinus), 152.

virens (Echinus), 150.

vulgaris (Echinus), 158.

webbiana (Stellonia), 99.

webbianus (Asteracan-

thion), 99.

woodwardii (Comatula),

59, 60.

Zoroaster, 22, 87.

ZygophiurjE, 25.

Zygopod, 14.

Zygopoda, 27.





DESCRIPTION OF THE PLATES.

Plates I.-VI. illustrate the spioulea of Holotliuriane, magnified,
unless otherwise stated, 21)0 times. Spicules for microscopic
observation can be readily prepared by cutting off a podion or a
small portion of the skin, and treating it with a few drops of

caustic potash at a moderate heat.

Plate I.

Fig. 1, Anchors and plates of Si/naj^ta inhcerens (p. 33).
Fig. 2. „ „ „ hushi (p. 34).

Fig. 3. „ „ „ digitafa (p. 34).

Plate II.

Fig. 1. a, Plates from the body-wall ; and b, Spicules from the

podia of Ci(cnmaria hyndmani (p. 30).

Fig. 2. The same from Cucumaria plcuici ; c, Spicules, x 450
(p. 37).

Plate III.

Fig. 1. a, Plates from the body-wall ; and h, Spicules from the

podia of Cacumaria pentades (p. 37).

Fig. 2. The same from Cucumaria lactea (p. 38).

Plate IV.

Fig. 1. Spicules of Cucumaria hispida, shown as large as they are

for the purpose of being easily compared with the

others^ as they are drawn to exactly the same scale as

most (p. 38).

Fig. 2. The same of C. frondosa; these generally become less nume-
rous as the animal increases in size (p. 39).
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Plate V.

Fig. 1. Spicules of Thyone fusus, the two lower x 450 to show the

details of those figured on their right (p. 42).

Pig. 2. Spicules of Thyone rajihanus (p. 42).

Fig. 3. ,, Phyllophorus pellucidus (p. 46).

Fig. 4. „ „ drummondi (p. 47).

Plate VI.

Fig. 1. Spicules oi Psolus jphantapus (p. 44).

Fig. 2. „ „ fahrkii : a, from the body-wall ; h, from

the podia (p. 45).

Fig. 3. Spicules of Holotlmria infestinalis (p. 48).

Fig. 4. „ „ tremula (p. 49).

Fig. 5. „ „ nigra (p. 49) ; the three uppermost

X 450 to show the details of those which lie just below

them.

Plate VII.

Figures of external forms of Holothurians, from specimens

preserved in spirit.

Fig. 1. Synapta digitata, nat. size (p. 34).

Fig. 2. Tentacles of Synapta digitata, x 6, to show the arrange-

ment of the pinnae on the tentacles.

Fig. 3. Thyone fasus, nat. size (p. 42).

Fig. 4. Phyllophorus drummondi, nat. size (p. 47).

Plate VIII.

Figures of external forms of Holothurians ; figs. 1, 2, and 5 from

life, 3 and 4 from spirit-specimens.

Fig. 1. Cucumaria planci, x| (p. 37).

Fig. 2. Cucumaria pentactes, X g (p. 37).

Fig. 3, Thyone raplianus, X 2 (p. 42).

Fig. 4. Psolus phantapus, nat. size (p. 44).

Fig. 5. Holothuria nigra, X | (p. 49).

Plate IX.

Figures to illustrate the structure and variations of

Antedoti bifida (p. 54).

Fig. 1. Dorsal view of disk to show the cirrus-pits {cp), the modes
of branching of the arms, the form of the radials (R^),

and a syzygy (sz), x 8.
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Fig.
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Plate XIV.

Fig. 1. EcMnus microstoma (p. 149), nat. size, to show the general

aspect of the species with the spines on.

Fig. 2. Part of test of same, x 2, to show the characters of the

ornamentation of the test.

Fig. 3. Echinus elegans (small specimen) (p. 154), nat. size, to show
the general aspect of the species with the sj)ines on.

Fig. 4. Part of test of same, x 2, to show the same points as fig. 2.

Plate XV.

Fig. 1. Strongylocentrotus droebacliiensis (p. 156) ; portion of test,

X 2, to show the arrangement of the tubercles on the

ambulacral and interambulacral plates, and some of the

variations exhibited by the number of pores in an arc.

Fig. 2. Spharechinus granularis (p. 158) ;
portion of test, X 2, to

show the arrangement of the tubercles and of the pori-

ferous plates.

Fig. 3. Sjilicerecliinus granularis^ to show the ordinary appearance

of the species, nat. size.

Plate XVI.

Fig. 1. Ecliinocardium cordatum (p. 169), nat. size, to show the

general appearance of this common species when found, as

it often is in abundance, thrown up on the sea-shore.

The disposition of the pores is to be specially noted.

Figs. 2-4. Outlines of tests of the same, nat. size, to show some of

the variations exhibited in the shape of the test.

Fig. 5. Ecliinocardium pennatifidum i"^. 110), naii.?,\ZQ; the spines

remaining on the left side, but removed from the right, so

as to show the disposition of the pores.

Fig. 6. Ecliinocardium jiavcscens (p. 171), nat. size, from above;

the absence of an anterior groove is to be noted.

Fig. 7. The same, seen from below.

Fig. 8. Echinocyamus pusillus (p. 160), x 2, seen from above.

Fig. 9. The same, x 2, seen from below.

Fig. 10. Outline of labrum of Spatangus purpureus {]). 165), nat.

size, to be compared with

Fig. 11, in which the more pointed labrum of Spatangus raschi

(p. 167) is shown.
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In legend to Plate I.
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POLYZOA.

Catalogue of Marine Polyzoa in the Collection of the British

Museum. Pmt III. Cyclostomata. By George Busk, F.E.S. Pp.
viii., 30. 38 Plates. [With a Systematic Index.] 1875, 8vo. 6s.

CRUSTACEA,

Catalogue of Crustacea in the Collection of the British Museum,
Part I. Leucosiadre. By Thomas Bell, V.P.R.S., Pres. L.S., &c.

Pp. iv., 24. 1855, Bvo. 6d.

Catalogue of the Specimens of Amphipodous Crustacea in the

Collection of the British Museum. By C. SpenceBate,F.R.S., &c.

Pp. iv., 399. 58 Plates. [Alphabetical Index.] 18G2, 8vo.

II. 5s.

INSECTS.

Coleopterous Insects.

Nomenclature of Coleopterous Insects in the Collection of the

British Museum ;

—

Part VI. Passalida3. By Frederick Smith. Pp. 23. With
Plate and Index. 1852, 12mo. Sd.

Part VII. Longicornia, I. By Adam White. Pp. iv., 171.

4 Plates. 1853, 12mo. 2^. 6d.

Part VIII. Longicornia, II. By Adam White. Pp. 237.

6 Plates 1855, 12mo. '6s. 6d.

Part IX. Cassididai. By Charles H. Boheman, Professor of

Natural History, Stockholm. Pp. 225. [With Index.]

1856, 12mo. 3*.

Catalogue of the Coleopterous Insects of Madeira in the Collection

of the British Museum. By T. Vernon Wollaston, M.A., F.L.S.

Pp. xvi., 234. Plate. [With a Topographical Catalogue and
Alphabetical Index.] 1857, 8vo. 3.v.

Catalogue of the Coleopterous Insects of the Canaries in the Collec-

tion of the British Museum. By T. Vernon Wollaston, M.A.,
F.L.S. Pp. xiii., 648. [With Topographical and Alphabetical

Indexes.] 1864, 8vo. 10*. 6d.

List of the Coleopterous Insects in the Collection of the Briti.sh

Museum. Part I. Cucujidi^, &c. By Frederick Smith. Pp. ii,25.

1851, 12mo. (id.

Illustrations of Typical Specimens of Coleoptera in the Collection

of the British Museum. Part I. Lycida). By Charles Owen
Waterhouse. Pp. x., 83. 18 coloured Plates. [With Systematic

and Alphabetical Indexes.] 1879, 8vo. 16s.

Catalogue of Halticidce in the Collection of the Britif^h Museum.
By the Rev. Hamlet Clark, M.A., F.L.S. Physapodes and
Q^dipodes. Part I. Pp. xii., 301. Frontispiece and 9 Plates.

1860, 8vo. 7s.
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Catalogue of Hispidae ia the Collection of the British Museum. By
Joseph S. Baly, M.E.S., &c. Part I. Pp. x., 172. 9 Plates.
[With an Alphabetical Index.] 1858, 8vo. Gs.

Hymenopterous Ir.sects.

Catalogue of Hymenopterous Insects in the Collection of the British

Museum. By Frederick Smith. 12mo. :

—

Part I. Andrenida^ and Apida3. Pp. 197. Plates. 18o3,
2s. Gr/.

Part II. Apidi«. Pp. 199-465. 6 Plates. [With an
Alphabetical Index.] 1854, G.v.

Part III. Mutillida; and Pompilidai. Pp. 20G. G Plates.

1855, Cis.

Part IV. Sphejjidie, Larridie, and Crabronidtc. Pp. 207-497.
G Plates. [With an Alphabetical Index.] 185G, (>«.

Part V. Vespida\ Pp. 147. G Plates. [With an Alpha-
betical Index.] 1857, G.v.

PartVI. FormicidcB. Pp. 21G. 14 Plates. [With an Alpha-
betical Index.] 1S58, G*.

Part VII. Dorylidii; and Thynnidie. Pp. 7G. 3 Plates.

[Alphabetical Index.] 1859, 2^.

Descriptions of New Species of Hyraenoptera in the Collection of tlic

British Mu.sciim. By Frederick Smith. Pp. xxi., 240. [Syste-

matic and Al{)habetical Indexes.] 1879, 8vo. 10*.

List of Ilymenoptera, with descriptions and figures of the Typical
Specimens in the British Museum. Vol. T., Tenthredinidie and
Siricidfe. By W. F. Kirby. Pp. xxviii , 450. IG coloured

Plates. [With Systematic and Alphabetical Indexes.] 1882, 8vo.

1/. 18*-.

Dipterotis Insects.

List of the Specimens of Dipterous Insects in the Collection of the

British Museum. By Francis Walker. 12mo. :

—

Part II. Pp. 231-484. 1819, I2mo. 3*. 6(1.

Part III. Pp. 4 85-687. 1849, 12mo. '6s.

Part IV. Pp. 689-1172. [With an Index to tho four parts,

and ati Index of Donors.] 1819, 12mo. Gv.

Part VI. Supplement II. Acrocerithe and part of tlio

family Asilidie. By Frant'is Walker, F.L.S. Pp. ii., 331-
50G. 8 Cuts. 1854, 12mo. os.

Pait VII. Supplement III. Asilidai. Pp. ii., 507-775.

] 855, ] 2mo. 3.y. 6d.

Lepidoptei'ous Insects,

Illustrations of Typical Specimens of Lepidoptera Ileterocera in the

Collection of the British Mu.seum :

—

Part III. By Arthur Gardiner Butler. Pp. xviii., 82. ll-(50

coloured Plates. [Systematic Index ] 1879, 4to. 2/. 10*.

U 67966.
, X 5
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Tllustralions of Typical Specimens of Lepidoptera Heteroceva, &c.—
continued.

Part V. By Arthur Gardiner Butler. Pp. xii., 74. 78-100
Coloured Plates. [Systematic Index.] 1881, 4to. 21. \0s.

Part VI. By Arthur Gardiner Butler. Pp. xv., 89. 101-120
Coloured Plates. [Systematic Index.] 188G, 4to. 21. As.

Part VII. By Arthur Gardiner Butler. Pp. iv., 124. 121-

138 Coloured Plates. [Systematic List.] 1889, 4to. 2/.

Part VIII. The Lepidoptera Heterocera of the Nilgiri

District. By George Frtincis Hampsou. Pp. iv., 144.

139-156 Coloured Plates. [Systematic List.] 1891, 4to.

21.

Catalogue of Diurnal Lepidoptera of the family Satyridai in the

Collection of the British Museum. By Arthur Gardiner Butler,

F.L.S., &c. Pp. vi., 211. 5 Plates. [Alphabetical Index.]

1868, 8vo. OS. Qd.

Catalogue of Diurnal Lepidoptera described by Fabricius in the

Collection of the British Museum. By Arthur Gardiner Butler,

F.L.S., &c. Pp. iv., 303. 3 Plates. 1809, 8vo. 7*. dd.

Specimen of a Catalogue of Lycajnidse in the British Museum. By
W. C. Hewitson. >p. 15. 8 coloured Plates. 1862, 4to. 1/. 1^.

List of Lepidopterous Insects in the Collection of the British Museum.
Parti. Papiliondi.-e. By G. R. Gray, F.L.S. Pp.106. [Alpha-

betical Index.] 1856, 12mo. 2s.

List of the Specimens of Lepidopterous Insects in the Collection of

the British Museum. By Francis Walker. 12mo. :

—

Part III. Lepidoptera Heterocera. Pp. 582-775. 1855. 3*.

Part IV. Pp. 776-976. 1855. 3s.

Part V. Pp. 977-1257. 1855. 4*.

Part VL — Pp. 1258-1507. 1855.3.^.6^/.

Part VII. Pp. 1508-1808. [With
an Alphabetical Index to Parts I.-VIL] 1856. 4s. 6d.

Part XL Noctuidaj. Pp. 492-764. 1857. 3*. 6f/.

Pare XII. Pp. 765-982. 1857. 3.?. Gd.

Part XV. Pd. 1520-1888. [With an Alpha-

betical Index to Parts IX.-XV.] 1858. 4s. Gd.

Part XVI. Deltoides. Pp. 253. 1858. 3*. Gd.

Part XIX. Pyralites. Pp. 799-1036. [With an A]])Iia-

betical Index to Parts XVI.-XIX.] 1859. 3s. Gd.

Part XX. Geometrites. Pp. 1-276. 1860. 4*.

Part XXL Pp. 277-498. 1860. 3s.

Part XXII. Pp. 499-755. 1861. 3s. Gd.

Part XXIII. Pp. 756-1020. 1861. 3s. Gd.

Part XXIV. Pp. 1021-1280. 1862. 3*. Gd.

Part XXV. Pp. 1281-1477. 1862. 3*.

Part XXVI. Pp. 1478-1796. [With an Alpha-

betical Index to Parts XX.-XXVL] 1862. 4^. Gd.

Part XXVIL Crambitcs and Tortricites. Pp. ] -286. 1863. 4*.

Part XXVIII. Tortricites and Tincites. Pp, 287-561.

1863. 4.V.
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List of the Specimens of Leplfloplerous Insects, &c.—continued.

Part XXIX. Tincitas. Pp. oG2-835. 1SG4. As.

Part XXX. Pp. 830-1000. [With an Alplia-
betical Index to Parts XXVII.-XXX.] 1H(;4. 4.v.

Part XXXI. Supplement. Pp. 1-321. 1SG4. o«.
Part XXXII. Part 2. Pp. 322-70G. 18Go.

5s.

Part XXXIII. Part 3. Pp. 707-1 120. iSGo.
65.

Part XXXIV. Parti. Pp. 1 121-1,333. 18Go.
5*. 6d.

Part XXXV. Part o. Pp. 1534-2010. [With
an Alphabetical Index to Parts XXXI.-XXXV.] 18GG.
7*.

Ncuroptcrous Insects.

Catalogne of the Specimens of Neuropterons Insects in the Collection
of the British Museum:--

Part I. (Phryoanides—Peilides.) By Francis Walker.
Pp. iv., 192. 1852, 12mo. 2*. Gd.

Part 11. Sialid;e—Xemopterides. V>y Francis Walker.
Pp. ii., 193-47G. 1853, 12mo. 3^. Qd.

Part III. TermitidjE—Ephemeridas. By Francis Walker.
Pp. ii., 477-585. 1853, 12mo. 1^. Qd.

Catalogue of the Specimens of Neuropterons Insects in the Collection
of the British INIuseum. By Dr. H. Hagen. Part I. Terniitina.
Pp. 34. 1858, 12mo. Qd.

Ort/ioptcrous Insects.

Catalogne of Orthopterous Insects in the Collection of the British

Museum. Part I. Phasmida?. By John Obadiah Westwood,
F.L.S., &c. Pp. 195. 48 Plates. [With an Alphabetical Index.]

1859, 4to. 3/.

Catalogue of the Specimens of Blatlaria; in the Collection of the

Bi-itish INIuseum. By Francis Walker, F.L.S., S:c. Pp. 239.

[With an Alphabetical Index.] 18G8, 8vo. 5s. (id.

Catalogue of the Specimens of Dermaptera Saltatoria and Supple-
ment to the Blattarite in the Collection of the British Mu.seum.
Gryllida\ Blattariie. Locustida?. By Francis Walker, F.L.S., kc.
Pp. 224. [With an Alphabetical Index.] 18G9, 8vo. 5s.

Catalogue of the Specimens of Dermaptera Saltatoria in the Collec-

tion of the British Museum :
—

Part II. Locustidai (continued). By Francis Walker, F.L.S.,

&c. Pp. 225-423. [With an Alphabetical Index.] 18G9,
8vo. 45. Gd.
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C atalogue of the Specimens of Derniiiptera Saltatoiia, &c.

—

contiaiieil.

Part III. Locustidte (coutiiiued). Aerididae. By Francis

Walker, F.L.S., &c. Pp. 42o--604. [\Vith an Alpha-

betical index.] 1870, 8vo. 4*.

Part IV. Acridida3 (contir.ued). P>v Francis Walker, F.L.S.,

&c. Pp. 605-800. [With ail Alphabetical Index.] 1870,

8vo. Gs.

Part V. Tettio;ida^. Supplement to the Catalogue of Blaf-

taria3; Supplement to the Catalogue of Dermaptera Salta-

toria; and a description of the Geographical Distribution

of Dermaptera. By Francis Walker, F.L.S., &c. Pp. 811-
850

J 43,116. [With Alphabetical Indexes.] 1870, 8vo.

Hennpterous Insects.

Catalogue of the Specimens of Heteropterous Hemiptera in the Col-

lection of the British Museum. By Francis Walker, F.L.S., he.
8vo. :—

Part I. Scutata. Pp. 240. 1867, o*.

Part II. Scutata (continued). Pp. 241-417. 1867, 4*.

Part III. Pp. 418-599. [With an Alphabetical Index to

Parts I., II., III., and Summary of Geographical Distribu-

tion of the Species mentioned.] 1868, 4^. Q>d.

Part IV. Pp.211. [Alphabetical Index.] 1871, 8vo. 6*.

l^irt V. Pp. 202. 1872, 8vo. 5*.

Part VI. Pp. 210. 1873, 8vo. 5s.

Part VII. Pp.213. 1873, 8vo. 6.?.

Part VIII. Pp. 220. 1873, 8vo. 6,v. (W.

IIomoj)terous Insects.

List of the Specimens of Homopterous Ins(.'cts in the Collection of the

British ^Museum. By Francis Waiker :

—

Part I. Pp. 260. 1850, 12mo. 3*. Qd.

Part II. Pp. 261-637. 1851, 12mo. 5.v.

Part IV. Pp. ix., 909-1188. 8 Plates. [Alphabeiical Index
to the four parts.] 1852, 12mo. As,

Supplement. Pp. ii.,369. [Alphabetical Index.] 1858. l2nio.

y. Qd.

VERMES.

Catalogue of the Species of Entozoa, or Intestinal Worms, contained
in the Collection of the British Museum. By Dr. Baird. Pp. iv.,

132. 2 Plates. [With an Index of the Animals in Avhich the
Entozoa mentioned in the Catalogue are found ; and an Index of
Geuera and Species.] 1853, 12mo. 2s.
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ANTIIOZOA.

Catalogue of Sc^a-pcns or rennatiilarii.U)! in the Collfciiou of the
British Museuiii. By J. E. Gmv, F.li.S., &c. Pn. iv., 40.
2 Woodcuts. 1870, 8vo. \s. (Sd.

Catalogue of Lithopliytos or Stony Corals in the CV)llectii)n of the
British Museum. IJy J. E. Orav, F.li.S., iK:c. I'm. iv., :)|.

14 WooJcuts, 1870, Svo. 3»-.

jnilTlSH ANIMALS.

Catalogue of Brili.sli Birils in the Collection of the British Mnscuim.
IJy (Icorgc Bobcrt Gray, F.L.S., F.Z.S., &c. ]'p. xii., 24S. List

of Species. 1863, 8vo. 3s. 6d.

Catalogue of Britisli Hymenoptera in the Collection of tht.' Biitish

Museum. By Frederick Smith, M.E.S. Second Edition. Part I.

Andrenidae and Apidi«. [Catalogue of British Bees,—New Issue.
|

Pp. xi., 236, II Plates. [With Sy.stematic and Alphal)etical

Indexe.s.] 1891, 8vo. 6*.

Catalogue of British Fossoiial Ilyniriioptera, Foriiiiciihc, ai;il

Vcspida) in the Collection of the British Museum. i>y Frederick

Smith, V.P.E.S. ]'p. 236. 6 I'lates. [With an Aiphaheti<al

Iridex.] 18.58, 12rno. (i.v.

A Catalogue of the British Non-parasitical Worms in the Colleetinn

of the liritish Museum. By George Johnstou, ]\1.1)., Ivlin.,

F.K.C.L. Ed., LL.D. Mari.<chal Coll. Aberdeen, etc. Pp. 36.j,

Woodcuts and 24 Plates. [With an Alphabetical Index.] 1865,

Svo. 7.«.

List of the Specimens of Ihilish Animals in the Ctjllection of the

Britisli Museum ; with Synonyma and IJiifcrcntCi; to figures.

12mo. :

—

Part V. Lepi.loptera. By J. F. Stephen.s. 1850. 2nd
Edition. 1856, 12mo. l.v. 9(/.

I'art Vn. Mollusca, Acephala, and Biachiopoda. By Dr.

J. E. Gray. 1851, 12mo. 3s. 6c/.

Part XI. Anoplura or Parasitic In.«ects. l>v II. Denny.
1852. Is.

Part XIII. Nomenclature of Hvmcnoptera, Bv Frederick

Smith. Pp. ii., 74. 1853, 12mo. Is. 4(/.

Fart XIV. Nomenclature of Neuroptera. Bv Adam ^^|lite.

Pp. ii., 16. 1853, 12mo. M.

Part XV. Nomenclature cf Diptera. I. Bv A«lam White.

Pp. ii., 42. 1853, 12mo. l.v.

PLANTS.

List of British Diatomaceoc in the Collection of the British Mn>;cum.

By the llev. W. Smith, F.L.S., .*cc. Pp. iv., o-i. 1859, l2mo. Is.
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FOSSILS.

Catalogue of tlio Fossil Mammalia in tho British Museum (Natural

History). By Richard Lydokkor, B.A., F.G.S. :—
Fart I. Containing the Orders Primates. Chiroptera, Insec-

tivora, Carnivora, and Rodeutia. Pp. xxx., 268. 33

Woodcuts. [With Systematic and Alphabetical Indexes.]

1885, 8vo. 5s.

Part II. Containing the Order Ungulata, Suborder Artio-

dactyla. Pp. xxii., 324. 39 Woodcuts. [With Systematic

and Alphabetical Indexes.] 188.5, 8vo. 6s.

Part III. Containing the Order Ungulata, Suborders Peris-

sodactyla, Toxodontia, Condylarthra, and Amblypoda.
Pp. xvi., 186. 30 Woodcuts. [With Systematic Index,

and Alphabetical Index of Genera and Species, including

Synonyms.] 1886, 8vo. 'Is.

Part IV. Containing the Order Ungulata, Suborder Probos-

cidea. Pp. xxiv,, 233. 32 Woodcuts. [With Systematic

Index and Alphaljctieal Index of Genera and Species,

including Synonyms.] 1887, 8vo. 5s.

Part V. Containing the Group Tillodontia, the Orders Si-

renia, Cetacea, Edentata, Marsupialia, INIonotremata, and
Supplement. Pp. xxxv., 345. 55 Woodcuts. [With

Systematic Index and Alphabetical Index of Genera and

Species, including Synon^-ms.] 1887, 8vo. 6s.

Catalogue of the Fossil Birdi in tho British Museum (Natural

History). By Richard Lydekker, B.A. Pp. xxvii,, 368. 75

Woodcuts. [With Systematic Index and Alphabetical Index of

Genera and Species, including Synonyms.] 1891, 8vo. 10.9. Gd.

Descriptive and Illustrated Catalogue of the Fossil Reptilia of South

Africa in the Collection of the British Museum. By Richard

Owen, C.B., F.R.S., &c. Pp. xii., 88. 70 Plates. [With a

Tabular view of the Fossiliferous strata of the earth.] 1876.

4to. 3/. 3*.

Catalogue of the Fossil Reptilia and Amphibia in the liritish

Museum (Naturc'd History). By Richard Lydekker, B.A.,

F.G.S. :—
Part I. Containing the Orders Ornithosauria, Crocodilia,

Dinosauria, Squaniata, Rhynchocephalia, and Proterosauria.

Pp. xxviii., 309. 69 Woodcuts. [With Systematic Index

.ind Alphabetical Index c f Genera and Species, including

Synonyms.] 1888, 8vo. 7.*. 6d.

Part II. Containing the Orders Iclithyopterygia and Saurop-

tcrygia. Pj). xxi., 307. 85 Woodcuts. [With Systematic

Index and Alphabetical Index of Genera and Species,

including Synonyms.] 1889, 8vo. 7*. 6d.

Part III. Containing the Order Chelonia. Pp. xviii., 239.

53 Woodcuts. [With Systematic Index and Alphabetical

Index of Genera and Species, including Synonyms.]

1889, 8vo. 7*. 6d.

Part IV. Containing the Orders Anomodontia, Ecaudata,

Caudata, and Labyrinthodontia ; and Supplement. Pp.
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Culaloguo of the Fossil lve[)tiliu iiiul Auipliibiu, &c.— continuc(f.

xxiii., 295. 66 Woodcuts. [With Systematic; Index,
Alphabetical Index of Genera and Species, inchi<lin<jj

Synonyms, and Alphabetical Index of Genera and Species
to the entire work.] 1890, 8vo. 7*. 6i7.

Catalogue of the Fossil Fishes in the British Museum (Natural
History). By Arthur Smith Woodward, F.G.S., F.Z.S. :—

Part I. Containing the Elasmobranc^hii. Pp. xlvii., 174.
13 Woodcuts and 1 7 Plates. [With Alphabetical Index, and
Systemutic Index of Genera and SpL-cies.] 1S89, Hvo. 21\.

Part II. Containing the Elasmobranehii (Acanthodii), Iluio-

cophali, Ichthyodornlites, Oslraeodermi, l)i|)nni, and Teleo-
stomi (Crossoi)te,rygii and Chondrostean Actinopterygii).

Pj). xliv., 567. 58 Woodcuts and 16 Plates. [With Alplia-
l)etical Index, and Systematic Index of Genera and Species.!

1891, 8vo. 2\s.

Systematic List of the Edwards Colled ion oC Ih-itish Oligoccne and
Eocene INIullusca in the lirltish Museum (Natural History), witii

rcterences to the type-specimens from similar horizons contained
in other collections belonging to the Geological l)ei)artment of tlu'

Museum, liy Elehard lUillen Newton, F.G.S. I'l). xxviii,, 'Mh'j.

[With ial)le of Families and (irencra, Pil)liography, Correlation-

table, Appendix, ami Alphabetical Index.] 1891, 8vo. 6.v.

Catalogue of the Fossil Cephaloi)oda in the British Museum
(Natural History). By Arthur H. Foord, F.G.S. :

—
Part I. Containing part of the Suljorder Nautiloidea, con-
sisting of the families Orthoceratidie, iMuloceratida;, Acti-

noceratidie, Gomphoccratida^, Ascoeeratida3, Poterioceratida),

Cyrtoceratida), and Supplement. Pp. xxxi., 341. 51
Woodcuts. [With Systematic Index, and Alphabetical
Index of Genera and Species, including Synonym.s.] 1888,
8vo. 10a-. 6d.

Part II. Containing the remainder of the Suborder Nauti-
loidea, consisting of the families Lituitida?, Trochoeeratida',

Nautili(UT3, and Supplement. Pp. xxviii., 407. 86 Wood-
cuts. [With Systematic Index, and Al))haljetic-al Index of

Genera and Species, including Synonyms.] 1891, 8vo. 15a-.

A Catalogue of British Fo.ssil Crustacea, with their Synonyms and
the Range in Time of each Genus and Order. By Henry Wood-
ward, F.R.S. Pp. xii., 155. [With an Alphabetical Index.]

1877, 8vo. OS.

Catalogue of the Biastoidea in the Geological Department of the

Iiriti.'^h Museum (Natural History), with an account of (he nior-

[diology and .systematic position of the group, and a revision oltiie

genera and si)ecies. (Illustrated liy 20 plates, <V:c.) By Robert

ElheriJge, jun., of the Department of (Jeology, Bi itish JMuseum
(Natural History), and P. Herbert Carfjenter, D.Sc, F.li.S.,

F.L.S. (of Eton College). [With a preface by Dr. II. Woodward,
Table of Contents, General Index, Explanation of the Plates, i'ic.]

Pp. XV., 322. 1886, 4to. 25*-.
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Catalogue of lliG Fossil Sponges in the Geological DeptirlmcnL oE the

British Museum (Natural History). With descriptions of new
and little-known species. By George Jennings Hinde, Ph.D.,

F.G.S. Pp. viii., 248. 38 Plates. [With a Tabular List of

Species, arranged in Zoological and Stratigraphical seciuence, and

an Alphal)etical Index.] 1883, 4to. ll. 10s.

Catalogue of the Fossil Foraminifera in the British Museum (Natural

Hi.storyj. By Professor T. Rupert Jones, F.R.S., &c. Pp. xxi\^,

100. [With Geographical and Alphabetical Indexes.] 1882, 8vo. 5s.

Catalogue of the Palaeozoic Plants in tlie Department of Geology
and Palii3ontology, British Museum (Natural History). By
Robert Kidston, F.G.S. Pp. viii., 288. [With a list of works
quoted, and an Index.] 1886. Svo. 5s,

GUIDE-BOOKS.

(To be ohtained only at the Museum.')

A General Guide to the British Museum (Natural History), Crom-
well Road, London, S.W. [By W. H. Flower.] With 2 Plans,

2 views of the building, and an illustrated cover. Pp. 74. 1891,

8vo. 2>d.

Guide to the Galleries of Mammalia (Mammalian, Osteological,

Cetacean) in the Department of Zoology of the British Museum
(Natural History). [By A. Giuuher.] 3rd Edition. Pp. 12-5.

57 Woodcuts and 2 Plans. Index. 1887, Svo. 4:d.

A Guide to the Gould Collection of PI'.imming Birds, British

Museum (Natural History). [By A. Giinther.] oth Edition.

l*p. 22. With Map showing the distribution of Humming Birds.

1889, 8vo. 2d.

Guide to the Gallery of Reptilia in the Department of Zoology of

the British Museum (Natural Histoi-y). [By A. Giinther.] 2nd
Edition. Pp. 30. 22 Woodcuts and 1 Plan. 1886, Svo. 2d.

Guide to the Galleries of Reptiles and Fishes in the Department of

Zoology of the British Museum (Natural History). [By A.
Giinther.] 2nd Edition. Pp. iv., 119. 101 Woodcuts and 1

Plan. Index. 1888, Svo. Qd.

Guide to the Shell and Starfish Galleries (MoUusca, Echinodermata,
Vermes), in the Department of Zoology of the British INluseum
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