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CRINOIDEA

Crinoids have five,
small cup-shaped body.
side of the body. The lower
to a Jjointed astalk.
brief juvenile period attached to a
The lower side of the body
calcareous plate, the centrodorsel,

living.

ten or moTe feather—1like arms attached to &
The mouth and anus are both
side 1is,
The feather-stars,

on the upper
in the sesa—lilies, attached
on the other hand, spend &
stalk and then become fres-
then consists of a large

and this bears a number of

cirri, with which the feather

slender, Jjointed appendages, called
gstar holds on to convenient objects.
species of feather—star but no sea—-lilies.

Tn British seass there are two

KET

the longest having 14-17 joints;

1) &gﬁedon bifide
purple, orange OY yellow.

west and

1. Cirri short,
centrodorsal flattened (fig.
10 arms; colour red,
Subtidal down to 200 mj southwest,
northeast coasis.

cirei long, haviong 40-50 joints; centrodorsal conical oT

broadly truncated {fig. 2) 5 Leptometra celtica
10 arms. LDepths of 7O to more than 200 m? o
west coasts of Scotland and Ireland.

centrodorsal

..'j mm.
ki
- gentrodorsal

Leptomeira celtica



CLASS ASTEROIDEA

Free living seastars with a flat, star-shaped or pentagonal body,
with five or more arms radiating out from a central disk (Fig. 1).
The boundary between arm and disk is often not easy to define. The
mouth 1s on the underside and the anus, if present, is on the upper
surface. The distance from the mouth to the arm tip is termed R whilst

the interradius measurement is termed r.

Aloug each arm on the ventral (under) side is the ambulacral furrow

(Fig. 2) containing the tube feet, which may be pointed or have a sucking

disk at their tip. The ctube feet extend between the ambulacral plates

which form the 'arch' of the furrow. Occasionally a supraambulacral

plate is found above :the ambulacral plate (e.g., in Astropecten). Lining

each side of the ambulacral furrow are a series of distinct adambulacral plate:

which support a series of adawbulacral spines which are of great taxonomic

signiticance.

varying size, In some species an actinal plate may be found between the
adambulacral plate and the infero-marginal plate.

The dorsal (upper) surface is covered with a series of calcareous

plates. These calcareous plates support spines which may be in groups or
bundles and are called paxillae. Extending between the spines are delicate

tubes, the papulae which function as gills.

In most sea stars, pedicellariae are found, the various types being

found in Fig. 3. In their simplest form, they comsist of 2-4 spines
articulating together and in more advanced forms they consist of pincer

type mechanisms.
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Mareinal plates large, usually distinct, sometimes coverad

by skin; tubs feet in 2 serles . . . ;

e

Murginal plates incunsplcuouss; tubs fseb in 2 or 4 series . 2

Crossed pedicellarine present (fig. 3)3 spines of upper
slde usually single; tube Teet in 4 series . . . 13

Yodicellariae rars, never of orossed tyves; spinasg of

upper sida uvsually in yroupss tubs fest in 2 eurisa . 7
Tubs fowt pointad, nov weking dissc R ) . . 4
Tube feet wilith sucki o Wise 0 . - . . &
Both rows of large me - inal plates obviousj thoss of the

lowex row each hava 4 or 5 largs spines which fcxm frings .
around whoéa body (fig. 4) . i Astropacten 1rrenu1ar1

5 fairly short armsy colour pinkish or yellowish.,
Max, diam. 20 om. Shellow water to0 moroe thw
200 m depth, in send. 311 round British Isias,

Cnly lowar row of marginel plates obvious, all with spinew;

uppar row of plates paxilliform {sss abovs) . . - ]

5 armas lower marginal platss bear 3 {rarely 4) spinas

aach F . . o - luidlia sargi Vg $ 5 g
Colour reddish brown. MHex, diam. 34 om. R

Shallow watsar to more than 200 mj all round
British Islas.

7 arme; lower marginal platse have 4 or 5 spines each

(fig. 5) . . ; . o Imidis clliarip
Colour red. Mex. dilam. S0 em. Shallow waker
to moxs than 200 my zouth, wmaﬁ and northenet
cnasta.
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10,

11,

Marginal plates large and distinct; edge of disc vertlcul

upper side and marginal plates bear thick spines .

. . . - B Hippasteria phrygiana
Disc large, arms short; colour red. Max. diam.
40 cm. Depths of 20 to more than 200 mj; west
north and northeast coasts, rare. ’

Marginal plates less distinct, partly overlapping; disc
sharp-edged, with fringe of fine spines; upper surface
with thick smooth skin and no epines . Porania pulvillus
Disc large, arms short; colour red or yellowish,
spotted or mottled. ldax. diam. 12 cm. Shallow
water to more than 200 m, on sand; south, weast
and northeast coasts,

vy flattensd to givs sharp sdge between upp

Bod
lower sgides . . . . i . . i
No sharp limid between upper and lower sides . .

Y4

Body wver thin with a crestlike thickening along each

ray (fig. 6) ; ¥ ’ Anseropoda R}acenta
Shape pentagonal, colour red on uvper side,
yellow on lower. Max. diam. 20 cm, Shallow

water to 200 mj; south, west and northeast coasts.

Body not very thin; no crest along rays . Asterina gibbos

U

Body starshaped, with very short arms; upper
side slightly swollen; colour gresenish, yellowis

or byrownish. Mex, diam., 6 cm. On or hnder STonRe
shore and shallow water; all round British lsles.

Small disc, 5 long arms (rarely 6 or 7) . . "
Large disc, at least 7 axms, usually 9 or more . N
Spines rather coarse, single . Echinastar sspositus

Usually 5 arms, occasionally 6 or 73 colour
scarlet; soft kin covers body and most spines.
Max. dizm. 14 cm. Shallow water to more than
200 my Brittany.

Spines very fine, in small groups . p v .

Spines end in crown of long thorns, not covered by

skin (fig. 9) . . y Henricia sanguinolenta
5 arms, colour red, tips of arms usually white.
Max. diam. 20 cm. Shallow water to more than
200 mj. northwest, north and northeast coasts.

11

Spines have rather blunt ends with irregular points (fig. 8)

and are covered with thick skin . Henrigia oculatea
5 arms, colour red, orangs or yellow. Low water

to about 100 m, on coarse sand and gravel; south = .=

and west coasts, Irish Ses.




Marginal paxillae (see p. 2 ) are long, obvious and in a
single Tow round the edge of the body . Crossaster Dapposus
8 to 13 arms, colour variable, disc uc sually T
purplish red, arms whitish w1th braad red
transverse band, underside whitish. Max. diam.
38 em. Shallow water to 100 m, on coarse sand
and gravel; all round British Isles.

Marginal paxillae are small, inconspicuous and in two

5, the upver much smaller than the lower . X .
. 2 S : . . Solaster endeca
7 to 13 axms, colour yellowish red or violet,
Max. diam. 40 cm. Shallow water to more than
200 m; west, north and northeast coasts. Not in

Channel.
Upper side has groups of granules or small spines . ¥
. . . . . . © Stichastrella rosea
5 long tapering arms, colour orsange, reddish or
vyellowish. Max. diam., 30 cm. Shallow water to
more than 260 mj west, north and east coasts.
Upper side haa single spines . . . s . 14

Spines along edge of ambulacyal grooves in very resgular
singla series . P ; . Marthasterias glaciells
Small disc, long tapering arms; three conspicuous
sexries of large splnes on upper side of arms,
colour greenish, yollowish, orange or reddish,
Max. diam. 70 cm., Shore to 200 mj southwest and
west cozstsg.

Spines in two series along edgs, of ambulacral grooves, atl
least on outer parts of arms . . . . . 15

Upper side rather soft, with fairly large naked sraces betwes
the spines; these spaces are occupled by several small,
delicate papulas; the spines ave irregularly arranged
except for a fairly regular row along the midline of each
axm . 8 = . : Asterias rubens

Usually 5 arms, sometimes mores” arms broad at

bage, tapering to tip. Colour reddish brown,

orange or violet, with paler spines. Max. diam.

54 cm. Shore to more than 200 m; very common

all round British Isles,

Upper side firm, with only small naked spaces and one or two
papuln between the spines; spines irregularly arranged .
. . . » . Leptasterias muelleri

5 arms, broad at base and tapering to tivnj

colour reddish or violet, arm tips whitish.

Shore to more than 200 m; western Ireland,

Yrish Ses, west and north Scotland. Maxe

diam, 20 cm.
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—Asiropecten irrzguleris.  Doraal side.

—Various sorty of pedicellarie of Asteroids.
(From Daronurk's Founa.)

LoSigde avpe (Pwduster bewiciopinusy, w33, % Pectlisale pedicelluria (Preud-
Pl Jrareln) o §30 L PasBllacliNe groups of pradie froa the slaessd wlibe of Cerenrs gor
wandarit, With two viadvabe peadivel) oox s ivalve pedivellaria of Hippasieria

iooox 00 O Uteeaed palleclaria of lslesine rabena, W 120, 0, Yalve of tha
nofeoie e Misble, & 1200 T Group of stealeht pedivelaria on w0 sdamby.
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CLASS OPULUROIDEA.

The Ophiuroids are the largest group of living echinoderms,

comprising some 1800 spp. In British seas they usually occur sublittorally

or in the lower intertidal as epifauna on rock or soft substrata and also

as an infaunal component of soft substfates, in truly marine areas.
Morphologically the adult consists of a dorsal flattened flexible

disk which on the ventral side surrounds a rigid oral frame. Attached

to the oral frame and proximally covered by the dorsal flexible disk

are Five thin, articulate arms extending horizontally. In many species

these arms break off easily, hence the common name brittlestar.
The dorsal {upper) surface of the disk has no apertures (as found in
other echinoderms) but is covered above and below with overlapping

scales awong which the primary central, radial (and intervadial) plates of

the newly metamorphosed youny may still be distinct usually leaving bare

@ pailr of more or less conspicuous radial shields opposite the base of

eaCh arnt. These scales may be naked (e.g., Ophiuridas, Amphiuridae),

or armed with thorny stumps or spinelets (e.g., Ophiacanthidae, Ophiotrichidae)
or ceated with granules (e.g., Ophiocemidae). In some Ophiuridae the

arm comb, a row of papillas, are found at the disk edge ar the base of

each arm.

The ventral (under) side of the disk contains-a central @gggh_leadihg
to the stomach. Food is ingested through the moutﬁ and undigestéd remains
are egested by the same route. The mouth is divided by five interradial
jaws consisting of a pair of angled oral plates crowned by a dental plate.
At the apex of the jaw are the teeth. These structures may occur as a

complete vertical row (as in Ophiura) or be partially replaced by a cluster

of tooth papillae covering the teeth (as in Ophiothrix). In other families

single (e.g., Ophiuridae) or paired (e.g., Amphiuridae) infra dental oral

Eapillae crown the apex of the jaw superficial to the ventral-most tooth.



Along the jaw edge, leading to the jaw angle, are found oral (or mouth)
papillae (except in Ophiotrichids). The apical oral papillae arise
from the oral plates,

Moving from the jdw apex to the inter radius, behind the oral plates

is a superficial pair of adoral shields. These shields usually lie

proximal to the oral shield which is the largest plate in each ventral inter-

radius. One of these oral shields is modified as the madreporite. At
the radial jaw angle the first plate to occur in the adult is the fFirst

ventral arm plate inclined into the oral slit and therefore nearly always

integrated into the oral structurec. The fivst tube foot (tentacle) and
usually the second one arise on the side of the oral plate within the

mouth slit. However, as in Ophiura, the seccond tube foot may or may not

be superficial; it is guarded by one or more oral tentacle scales Lexcept

in the Ophiotrichidae). Lying along either side of the arms on the ventral
side of the disk is a genital slit occasionally lined abradially with

genital papillae.

The arms counsist of a series of concealed vertebrae each bearing a

pair of lateral arm plates and single superficial dorsal and ventral arm

plates that outwardly form a set of four plates from an arm segment. The
distal edge of the lateral plates is fringed with a series of spines varying

in both number, shape and size. On each side of the ventral plate lies

the tube foot pore which may or may not possess one.or more tentacle scales.

t\p}"f ‘3.‘
R P
KEY TO BRITISH FAMILIES ST
N
1. Arms move mainly horizontally. Articulation of arm vertebrae K
by pits and processes. Distinct scale covering on disk and arws. iy
-~ "Z
Arms simple.” .|Arms move vertically. Articulation of vertebrae
by means of hour glass shaped surface. No distinct scale covering.

Arms simple or branched. o



- O -
2. Arm spines oppressed, disk scales distinct. F. OPHIURAE F‘*g'
Arm spines erect. 3
3 Tooth papillae present. 4
No tooth papillae but a complete vertical row of teeth. L 5
4. Mouth papillae present. OPHIOCONIDAE p.6 -
. . - 0. F
No mouth papillae present. OPHIOTRICHIDAE i
5 Single infra-dentral papnila on apex of jaw. OPHIACTIZAE ff%
Pair of infra-dentral papillac on apex of
j aw ., (" G\
©. Arms branched.. Hooks on outer pavt of arms. F\?—
Disk large.  Slender arms. AS" f\2~
CLASS OPHIURCIDEA
ORDER OPHIURIDA
1. CPHIUKAL.
Scales on both sides of disk. Mouth . papillae form a centinuous
s Single vertical row of teeth. Appressed arm spines. Sipgle

or double combs at base of arm.

mouth edge.

1.

3]

No pores between proximal ventral plates. 7-15 papill:

Single arm combs form a continuous series across the hase of

arm. : T OPHTIOCTEN SERICEUM

Outer arm combs do not form a continuous series across the

base of arm.

Ventral plates in proximal part of arm separated by paired pere

Numerous papillae in arm combs (c.30),

4€ 11

outer comb.

/.

t g

OPHIT#A OPHIURA\S?
N

Second tentacle pore inside cor cutside

ISE.

L)
w e

V)
/
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3. One or two small tentacle scules, ventral plates widely

sepuarated. 5
Three or more tentacle scales. OPHIURA ALBIDA
4. Only 3 mouth papillae on jaw. The outer one 1s very broad
(opercul iform). Inner arm comb meets in centre of arm.
Dorsal arm plates broad and roof shaped. OPHIURA AFFINIS

S or 4 small mouth papillae in jaw. Poorly develovned

-3

arm combs. OPHIURA RD2BUSTY

rn
e

F

Opfiiura ophiura (L 12*52) (often called O. texturata) .
[Mortensen 1927, p.236j.

Disk up to 35mm diameter, usually about 25-30mm. Primary plate
distinct. Radial shields large = 1/2 disk radius; just touching above
innermost dorsal afmlplate. Dorsal side of disk red/brown in life. Two

layers of arm combs abeve each arn. Outer comb consists of about 30 fine

papillae. Proximal ventral arm plates separated by a pair of por

mid-line of arm. Mouth shields long, occupying 2/3 rds of distance from

disk edge to adoral plate. 4-6 mouth papillae. Ventral side of disk
& P p s
pale. Common all round Britain. Mainly sublittoral on a vaviety of

soft substrata .

Ophiura albida Forbes. 18
[Forbes 1841, Mortensen, 1927, p.238].
Disk up to 12mm diameter. Dorsal surface red/brown in life.

Primary plates not distinct. Radial shields small. Innermost dorsal arm

plated heart-shaped. Quter arm of 10-12 short, stout spines. Inner comb

1

indistinct. Dorsal and ventral arm plates with convex outer edge. 3 arm
spines equidistant from each other. Spines equal to 1/2 lateral plate length.
Mouth shield small approximately 1/3rd disk radius. 3-S5 simple mouth papillae

Common all round Britain. Mainly sublittoral or a variety of soft substrata



Ophiura affinis Lutken \%55
[Lutken 1858, p.45; Mortensen, 1927, p-244}.

Maximum disk diameter 8.0Omm. Primary plates consplcuous. Radial
shields small, wholly separate, similar in size tc central plate. Second

tentacle pore with only two tentacle scales. OQutermost mouth papillae

broad. Occasionally rudimentary arm combs may mEet across base of arm.

Occurs on muddy sand, fine shell and gravel (Tayloxr, 1958).

Ophiura robusta (AYTeS \950
[Ayres, 1851, p.134; Mortensen, 1927, p.242].

Disk diameter 1Omm maximum. Scales of aboral surface uniform in size.
Radial shields very small and wholly separated. Arm combs consist of stunted
papillae and side of arm base. Dorsal arm plates with strongly convex outer
edge. Ventral plates have shallow concavity on cuter edge except first
ventral plate, which has three shallow concavities cn outer edge. Three
arm spines, the lower two short, the upper long and stout. Short broad
mouth shields and three or four mouth papillae. Found on a variety of

substrata. in the northern half of the British Isles.

Ophiocten sericeum(Forbes “35-9
[Forbes, 1852, p.CCXV; Mortensen, 1927, p.247]."
Maximum size 18mm. Dorsal disk surface covered by fine scales which

expose primary plates and widely separated radial shields. Proximal dorsal

arm plates with fine papillae along outer edge. Disk edge above the arm

base also carries a row of short spines. Ventral plates very short and

broad. Mouth shields almost broad as long,.4-5 mouth papillae.
This species is a cold water species found in the arctic and deeper
water to the west of the British Isles.

The other common members of this family viz. Ophiura ljungmani (Lyman),
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Ophiura car nea M. Sars, Ophiopleura aurantiaca (Verrill), and Ophiomusium
N,
lymani are only found in deep water off the west coast of Ireland and

Scotland.

2. OPHIOCOMIDAE

Disk covered with granules completely covering scales and radial
shields. Erect arm spines. Well developed dorsal and ventral plates.
Mouth papillae. Tooth papillae over a series of stroang teeth. Znd pair

of tube feet inside mouth edge.

L. Disk granulated. Tentacle scales simple, GFHIOCOMINA NIGRA
Disk not granulated. Inner tentacle scale elongated

crossing that of opposite tentacle scale.

[N

Arm spines 7 (6-8) flattened and blunt, not overlapping except
for longer ventral one. Radial shield distinct, small and
wldely separated. Inner tentacle scales as Long as arm

joint, OPHIOPSILA ARANEA

Arm spine very variable, 10-12. Latero-ventral spines slender

e :P LTenitas

cylindrical.: Latero-dorsal spines flattened and overiapping.
N Slabeorr Lo il ol weer P LT AL

— Vs

Radial shields not visible externally, wholly coverad by scales.
Inner tentacle scale almost twice as long as arm

joint OFHIOPSITA ANNULOSA

Ophiocomina nigra (Abildgaard \Wﬁq)
[Mortensen, 1927, p.178].

Disk up to 25mm diameter. Colour in life black to grey occasionally
red. Fine scales on dorsal disk surface completely covered by granules.
Granules cover only part of ventral interradius. Mouth shields oval,

10-15 tooth papillae over single vertical row of teeth. Four leng, thin
mouth papillae. Two tentacles scales, outer one larger. 5-7 smooth arm

spines.



Common on a2ll south and west coasts and occasionally in the North

Sea (Ursin, 1960). Occurs mainly on stones or rock. Rheophilic.

Ophiopsila aranea Forbes.'Yt®
[Forbes '¥w3 , Mortensen, 1927, p.180].
Elongated tentacle scale egual to one arm joint. Spines short and

flat with first arm spine equivalent to one arm joint.

Ophiopsila annulosa M. Sars. \¥S%}
[M. Sars \¥93 , Mortensen, 1927, p.181}.

Elongated tentacle scales twice arm joint length. Spines long

and flat with first ventral spine longer than arm joint.

3. OPHIOTRICHIDAE.

Large conspicuous radial shields. Spines and thorny stumps
cover remainder of dorsal surface of disk. Dorsal and ventral arm plates
well developed. Well developed tooth papillae. Mo mouth papillae. second
pair of tube feet inside mouth edge. Thorny erect spines.

Ophiothrix fragilis (Abildgaardww{in O.F. Muller].

[[Eotdqeerd 1FHEA , Mortensen, 1927, p.176].
Up to 20mm disk diameter showing great colour variation. Large
naked conspicuous radial shields; 2/3rd disk radius. Remainder of dorsal

disk covered with spines of thorny stumps - also occur on ventral disk inter-

radius. Keel on naked dorsal arm plates. One small tentacle scale. C.
seven, often serrate, arm spines. Gonads expand ventral side of disk between
arms.

This species show great variation and four varieties have been proposed
but intermediate stages occur between these varieties (Koehler, 1924).

Very common all round Britain in lower littoral and sublittorally on



suitable hard bottoms including some sand/shell sediments. Rheophilic.
The closely related Ophiothrix luetkeni is found in 150+m off the

west coast of Ireland.

4. OPHIACTIDAE.

Scales visible through spines and granules of dorsal disk surtace. .

-

Mouth papillae. Single series of square teeth overlain by an infra déﬁ%af;.w
papillae (absent in occasional species of Cphiactis) . Second pair of tube
feet inside mouth edge. Short, crect spines. i
1. Each dorsal arm plate surrounded by small plates, ~ e _
OPHIOPHOLIS ARCULEATA
Dorsal plates not surrounded by swall plates., 2
2 One mouth papilla on eithér side of jaw. OPHIACTIS BALLI
Two mouth papillae on either side of jaw, OPHIACTIS ABYSSICOLA
Ophiopholis aculeata [ 'F¢7%

[Mortensen, 1927, p.204].
Up to 20mm disk diameter (usually < 15mm). Colour in life
variable, especially red and purple.

Radial shields concealed. Primary plates obvious surrounded by

granules and blunt spines - continue onto ventral side. Dorsal arm plates

oval, surrounded by ring of small plates. 6-7 arm spines, Ventral arm

plates rectangular. Three mouth papillae. Infradental papillae small.
Wedge shaped truncated vertical row of teeth.
Common round most of Britain although rarer in the south, Occurs in

areas of stone and shell.

Ophiactis balli(Thompson. 12us)
[Mortensen, 1927, p.200].
Small disk c.5mm diameter of variable colour, but especially reds

occur. Some colour banding of the arms 13 seen.



The radial shields are small, separate; the remainder of the dorsal
disk surface is covered by small scales. Spines occur along disk edge and
cn ventral interradii. Mouth shields small, Single distal mouth papilla
each side. Single series of teeth overlain by single infradental papilla.
Dorsal arm plates rounded triangles and joined, Ventral arm plates rounded
with obtuse inner angle. One large tentacle scale. 4-5 conical arm
spines.

Found sublittorally off south and west coasts, especially in small
crevices in stones and shell, and also between the membrancus layers in

Chaetopterus.

Ophiactis abyssicola (M. Sars \%6\5
[M. Sars '®6) 3 Mortensen, 1927, ».202].

£

Up to 9mm disk diameter, red in colouxr. Dorsal disk with coarse
scales, with occasional spines. Lerge radial shields. Two breoad distal
mouth papillae on either side of jaw. Infradental papillae heart-shaped,

This species has only been recorded from depths greater than 125m to

the west of Ireland.

5x AMPHTURIDAE
Single distal mouth papilla on each side of jaw, well separated from
infradental papillae. If a second papilla occurs wi?h the oral tube fooy,
it is within the oral slit. Arms long, fine and very'flexible.‘
1. One distal mouth papilla on either side of'ja% not
contiguous with infradental papillae. | _ . 2
Two outer mouth papillae on either side of jaw,
‘
contiguous with infradental papillae the outermost -
very broad. AMPHIPHOLIS SQUAMATA TG '9

Pxs Scales on ventral side and margin of dorsal. side of disk
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thickened and tubercule form. Radial shields with a

transverse furrow. (\x'uuu a\‘h&.’\) ACROCNIDA BRACHIATA f1671e

Scales smooth. No transverse furrows on radial

shield. 3
3 Underside of disk wholly covered with scales.

Two tentacle scales. MPHIURA CHIAJEI a1}

Underside of disk partly or wholly naked.

No tentacle scales. 4
4. Dorsal side of disk wholly scale covered. Cuter

mouth papillae conical. AMEPHTURA FILIFORMIS €t

Dorsal side of disk nearly naked (scaling réduced to a patch,

proximate to each pair ot radial shields). Outer

mouth papillae, small, scale-like. AMPITURA SECURIGERA %l

N

Axiognathus (formerly Amphipholis) squamata(D. Chiaje \e13)

[Mortensen, 1927, p.221].

'

A very small ophiuroid ca. Smm disk diameter greyish in colour,
Dorsal disk surface covered by small scales. Radial shields equal 1/3rd
disk radius and are joined for almost entire length. Dorsal arm plates
rounded, triangular, brocader than tong in proximal part of arnm. Ventral
plates triangular, truncated at proximal apex. 3-4 short, conical arm
spines. Mouth shields rhombic broader than long. Quter mouth papillae
very broad.

This species occurs commonly all round Britain in both the mid and
lower littoral and sub-littoral. Found mainlylin shell gravel and

occasionally on sandy bottoms.

Acrocnida brachiata (Montagu \Qou)

[Mortensen, 1927, p.2138].
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Disk diameter up to 12mm with very long, thin flexible arms. Brown-
grey 1in colour. Dorsal surface covered by fine scales with small primary
plutes and sesparate small radial shields. Ventral scales thickened and
tubercular. Mouth shields diamond-shaped. Quter mouth papilla broad
and scale-like. Two infradental papillae cover teeth. Dorsal arm plates
rhombic. Ventral arm plates truncated pentagonal with marked median
longitudinal keel in préxima] part of arm with a lateral small keel on
gither side. Two large tentacle scales in proximal part of arm. Up
to 12 arm splnes.

lives littorally and sub-littorally in fine sand (Ursin, 1960)
buried in the sediment with only the distal parts of the arms protruding.
Common where substrate is suitable, e.g. Salcombe Estuary, Devon (littoral)

(M.B.A., 1957) and on western edue of Dogger Bank (sublittoral) (Ursin, 1960) .

Amphiura chiajei Forbes.\%t3

[Forbes V3> ; Mortensen, 1927, p.212].
Disk diameter up to llmm with lonyg, fine arms. Disk covered with
fine scales on both dorsal and ventral sides. Primary plates distinct.

Radial shields separate or just contiguous distally. * Quter mouth papillae

broad and flat. Ventral arm plates slightly.sculptyred! Mouthlshields
rhombic. 4-6 arm spines. Two large tentacle scalés; . |

A. chiajei 15 a deposit feeder (Buchanan, 196?)Niiving especially in
muddy. substrata (Thorson, 1957). |

Madsen (1971) suggésts that Acrocnida is only a'éubgenus of Amphiura
and that Acrocnida brachiata and Amphiura chiajei are very closely related
with only the thicker ventral scales and more pronounced sculptpring on
the ventral arm plates distinguishing Acrocnida brachiata from Amphiura
chiajei.
Amphiura filiformis(O.F. Muller.‘**ks

|Mortensern, 1927, p.214].



Disk, red-grey in colour up to lOmm with long, fine arms. Disk
covered with fine scales not extending to the ventral interradius. Radial

shields usually separate, but may join at base. Mouth shields rounded

pentagons., Outer mouth papillae cenical, spine-like. Dorsal arm plates
oval. Ventral arm plates square with convex outer edge with a small
median keel. 5-7 arm spines, the second from bottom blunt. No tentacle
scales.

Common sublittorally all round the coast in suitable muddy sand substrates

This species is a suspension feeder (Buchanan, 1967).

Amphiura securigera Duben and Koren. Nk

[Duben and Koren, 18456, ; Mortensen, 1927, p.217j.

Maximuﬁ disk diameter Sum. Disk almost wholly naked. Scales
proximate to radial shield pairs. Triangular mouth shields. Radial
shields long, narrvow, parallel and contiguous in their whole lengih. Secend

arm spine from below 1s axe-shaped.

ORDER PHRYNOPHIURIDA
1. GORGONOCEPHALIDAL .
Gorgonocephalus caputmedusae L VAS2

(Meateenes W23 plen]

Disk diameter up to S0mm. Disk covered with numerous short stumpy
conical spines. Radial shields rib-like prominent. Repeatedly branching
arms covered with fine grains but for segmental rings of minute hooklets.

Disk appears to overly first arm fork.

Usually found in water deeper than 100m.

ASTERONYCHIDAE
Asteronyx loveni Muller and Troschel. ‘\eL X
CMostewtue \S%3 23597

Maximum disk diameter 35mm. Dorsal surface with a4 few scattered

small plates (just visible in dried specimens) and long narrow rib-1like



radial shields. Disk covered with thick skin. Arms very long,
undivided. No dorsal arm plates. Ventral plates covered in thick skin.

Arm spines ventral club shaped.
Usually found oaly below 100m depth, often commensal on pennatulids

(Ursin, 1900).
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HOLOTHUROIDEA -~ SEA CUCUMBERS

Holothurizns are rather scit, sausags-shaped animals. The

@moutr i b one end of the body, surrounded by retractable tent-

1s at the other end (Fig. C, D). In some

VO e i ThRe ones
species ©ie body is flattened and the underside on which the animal

wilkes Do toered ventral; the upper side is termed dorsal. There

‘2 Jongitudinal rows of tube feet, but various modi-

pattern exist; =ome species have no tube feet.,

If livirs scicals are kept in coul sepa-water they may extend their
bentacles, amd it is sowetimes psusible to nar¢cotise and fix specimens

with their tentacles extended. Preserved holothurians often need to

be dissected to discover the tentuscles. In one group the part of

the body immediately béhind the tentacles, called the introvert

(Fig. 52), is more flexible than the rest and can be pulled inside

the body by special retractor muscies, carrying the tentacles well

out of sight. The skin, in wmost svecies, contains small-calcareous
deposits (spicules) whose shape is important for identification of
species.  To investigate them, mount a small piece of skin on a slide,
in a drop of D50% glycerine and examine with a low power objective
(e.g. x 10). Gentle pressure on the cover slip may help to make the
spicules more visible. A second preparation may bg made, uéing a drop
of commercial bleach to dissolvs the tissue and leave the spicules,
vhich can thenbe rinsed in a drop of wéter and'moupted iﬁ glycerine

or 4 more permanent medium. Formalin—containing fixatives tend to

dissolve the spicules, so it is best to preserve holothurians in alcohol.



7

Tube feet present; tentacles peltate (Fig. A) or dendritic

(Fig. B) . . . i . . . 5 2
Mo tube feet; tentacles pinnate or digitate . . ¥
Tam. SYNAPTIDAE v 22
Tentacles peltate; no retractor muscles or introvert, though
tentacles may be hidden in fold of skin . - : e 3
Tentacles dendritic; retractor muscles and introvert presant,
tentacles can be withdrawn into body . i . . 6
No tentacle ampullae . . : . Fam, STHALLACTIDAE 4
(up to 20 tentacles; spicules tables) Mesothuria intestinalils
Tentacle ampullse present (Fig. D) . R . . ; L
Conads arranged in 2 tufts, oue each side of dorsal messntervy
Fam. STICHOPODIDAE 5
Gonads in a single tuft, on left side of dorsal mesentary
(Fig. C) . . . . Fam. HOLOTHURIIDAE
(20 tentacles; few spicules with k holes (Fig. 53) . i " Xy
Holothuria forskali -~V %~

Body cylindrical with scattered large papillae; spicules tables,
rods & stars; live animel red (ccc. white) . : . .

Stichopus tremulus

Body flattened, with fringe of large papillae; spicules tables
(Fig. 55), rods & a few stars; live animal brown . . .

Stichopus regalis

Body with flat lower sole . . . Fam, PSOLIDAE . v 7

Body cylindrical = . . . . . a . . 9

Body high, sole small; tube fost along centre line of sole .

. . . Psolus phantapus

Body flattened, broad oval shape; centre line of sole without

tube feet . 2 & " . . . 8



§. GSpicules in sole are small élicate plates with holes (Fig. 68)(¢{cf“““

Psolus squamatus

Spicules in sole are small cups and. larger tuberculate bodies

(Fig. 67) . - ) . Young Psolus phantapus

\ll.' F .
At

9. 10 tentacles . $ E - Fam. CUCUMARLIDAE .

10 large and 5 or 10 small tentacles Fam. PHYLLOPHORIDAE 3 20;jﬁ°-

10. Tube feet in-S fairly distinct rows ‘ : : . 11
Tybe feet scattered all over body 8 . N . 17
11. DBody thick; skin leathery, almost without spicules; young

specimens have plates with holes (Tig- 56) : . -

Cucumaria frondosa
Cucumarta -- - -~

Body not thick; skin rough, wmany spicules v . ‘ 12
12. Body narzrow, with thinner posterior end; spicules small cups | AL
| o R
4 b s : | N S P.ﬂ" :

and smooth plates with holes . “ Epptogentacta elonpata e

Body not elongated : - B W . W . . 13

1%, Spicules smooth plates, gometimes also small stars . . 1k

Spicules tuberculate plates, with small cups or stars . 15

14, Spicules large plates, with many holes, closely packed (Fig. 56)

Panﬂingia hyndmgﬂi

Spicules small plates, with 4 wain holesj outer layer of

dnr-shaped spicules (Fig. 671) : pawsonia saxicola

15. Spicules tuberculate plates with 4 holes; outer layer of

cup-shaped spicules (Fig. 61) . Aslia lefevreld

Spicules tuberculate plates with 4 or more holes; outer

layer of irregular star-shaped spicules . . . . 16

16. Tube feet BCATCE, in 5 zig-zag TOWS (gpicules Fig. 6%) .

Ocnus lactea
Ocnus ab %=

Tube feet in 5 double TOWS (spicules Fig. 60) . . .

Ocnus planci



nJ
&)

22.

25.

L

-3

Body wall spicules are smcoth plates with holes (Fig 59)

Pseudothyone raphanus

Spicules, if present, are small tables - . . A

Spicules (Fip. 62) numerous in body wall . B - .

Thyone fusus

Spicules =ither absent or in very short "tail" region only

Spicules in tail region arnd in introvert . . & .

Thyone inermis

No splcules . . . . - Thyone rosgovita

18

Tube feet in 9 fTairly distinct rows; numerous spicules, tables

with 4-column spire (Fig. &%) . Neopentadactyla mixta
Tuve feel scattered all over body ) . " . .
7 s @
£ i

15 tentacles, 10 large and 5 very small; body wall thin; tu
feet large; spicules tables, scarce in older animals :

Thyonidium pellucidum

20 tentacles, 5 pairs large and 5 pairs small; body wall

thicl; tube feet thin, very numerous; no spicules in body

wall, tebles in introvert (¥Fig. 66) Duasmodactyla commune

Mo spicules; 10 simple tentacles . Rhabdomalgus ruber

Spicules anchor-shaped with attached anchor plate . .
Anchor plate has narrow '“handle' (Fig. 69, 71) ot .
Anchor plate does not have handlé (Fig 74) g § :

11 tentacles, each with terminal digit and 1 pair of latera

digits (spicules Fig. 69) . : Labidoplax buski

12 tentacles, each with 2 pairs lateral digits, no terminal

d.‘a}’lt . - - - - » - ]

271
be
23
ok
26
1 n
- f/t "If ’
‘-’
25
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O

anchor plate symmetrical, with 6 main holes (like Fig. 69)

= = Labidoplax media

anchor plate thin, irrepular shape, many holes (Fig. 71)

Labidovlax digitata

10 tentacles v . . . i * 8 27
12 tentacles (rarely 16 - 15) 3 . . . s " 28
Tentacles simple 2 . Leptosynapta minuta

Tentacles pinnate, & to l, vairs lateral digits . % "

f=ntosynapta decaria

inchor nlates have serrated edpe (Fig. 73) . " . .
Leptosynapta galllenl
inchor plates have smootn edga . " s . . = 29

spicules in longitudinal muscles are rods, dumbells and spheres;

tentacles have 5 - 7 palrs pinrnules Leptosynapta inhaerens

Spicules in longitudinal muscles are C-shaped or O~shaped . 30

o

3picules 1n tentacles are rods with holes in the knobbed ends;

5 - 7 pairs of tentacle pinnules . Legtoslnapta cruenta

Spicules in tentacles are ¢-shaped, O-shaped and rods without

L

roles; 7 - 11 pairs of wninnules . - Leptosynapta bergensis



o

A PELTATE TENTACLES

B EXTENDED DENDRITIC TENTACLE .

¢ OF HOLOTHURIA (Ludwig)

intestine

BURIAN (Nichols)

nerve rng

tentacls =,buccaltube-foot _
' cuvierian organ

ferminal
" lentacle
respiratory

tube-foot {ree

polian vesicle

tentacle ampulla = buccal ampulla
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ECHTNOIDEA - SEA UGRCHINS

tchinoids are globular, egg-shaped or flattened, without arns.

The skeleton, or test forms a complete covering and is composed of

flat calcareous plates with knobs or tubercles, to which spines are

Cy

5

@
~
(=l

attached. The mouth is on the underside and the anus is elthe

the upper side { in regular urchins) or near one end of the egg-shapad

‘_
¢
o
T
~

in irregular urchins). Thne platea of the test are in ten double

series (Fig. 31). Five double sgries are perforated by small

connected to the soft tube foot (Fig. C). The perforated plates are

an

meada

i

termad: the ambulacral plates and ths intermediate series are te

il o

interambulacral, On both series of plates largs primacy tubercles

e

rimary spines and gswall secondary tubercles

spines (¥Fig. 37). In regular urchins there is a circular soLh-—
skinned area around the mouth, termed the peristomne, which bears &
variable number of small calcareous plates. The test at the elge o
the peristome is notched by gill clefts (see Tig. C). The peristome

is not obvious 1in irregular urchins because it is covered with closely
fitting plates. The spines ave typically conical, but in heart-urchins
they are variously flattened and ornamented. In addition,'heart
urchins often have small, dark, clubshaped spines arranged in narrow
bands termed fascioles (Fig. 47). Among the spines ere delicate

pincer-like organs termed pedicellariae. These have flexible stalks

and heads composed of three calcareous valves. Those with large

.\.

zlobular heads, the lobiferous uedioellariae'are valuable in the
= L] 4 )

identification of regular urchins. They can be mounted in a drop

of 509 glycerine and examined with a low power objective (x 10) .



Body round, anal opening close to centre of upper side . 2

Body oval, anal opening posterior or underneath . = S 11

ambulacral and interambulacral plates extend to cover the
peristome (Fig. A) . . Tam. GIDARIDAE

Cidaris cidaris

A

Only swnall scale-like plates on peristome s A .

Test is incised by deep gill clefts; stalks of globiferous
pedicellariae bear mucus glandg, valves lack lateral teeth
(Fig. 32) . . Fam. TOXOPNEUSTIDAE ag\

(et
™
Sphaerechinus granulazis\

Gill olefts slight (Fig. 31); no glands on stalks of pedicell-

ariae “ . B . = v .

Valves of globiferous pedicellariae have no lateral teeth
(Fig. 35); spicules in tube feet have branched ends (Fig- £2)

Fam. STRONGYLOCENTROTIDAE . %

Valves of globiferous pedicellariae have lateral teeoth (Fig. 33, 34
spicules in tube feet are C-shaped  Fam. ECHINIDAE 0 . 6

Globiferous pedicellariae have ovoid head and thick muscule

neck; 5 (occ. 6) pore pairs in each ambulacral plate (Fig. 37)

. . Strongylocentrotus droemachiensis
Globiferous pedicellariae have globular head and short neck; "
6 (ocec. 7 or &)pore pairs in each ambulacral plate . P s Nkf%‘
"‘\c‘“‘(

Strongyvlocentrotus pallidub Uy

* %

S or 6 pore pairs in each ambulacral plate.. . " - o i A
’ = VS Sl
Parscentrotus lividus ~?;>,K ¢

% pore pairs (Fig. 39) P . i i i ” . 7



7 .

10,

12.

13,

Mouth anterior 6 anus posterior (Fig. 49) 3 . ;

Peristome packed with small thick plates (Fig. B); valves of
v
gloviferous pedicellariae have rows of lateral teeth (Fig. 34) W

"k
, , ca . N
& R Pgammechinug wmilizris \x

Peristome smooth, with a few thin plates; valves of globiferous
pedicellariae have one or two lateral teeth each side (¥F3 36)

. . . . 3 . 3 8

Every ambulacral plate has a primary tubercle (Fig. 38) . .

Echinus elegans

Alternate ambulacral plates lack primary tubercles (Fig. 39) . ¢

Test white, globular; spines short and slender .

@ - -

Echinus tenuispinus

Test at least partly coloured = . % v 4 i 10

Test globular; uniformly red or purplish; primary and secondary
spines of equal size, farming a uniform coat .of short swoines;
plates on peristome carry small spines and pedicellarias . s

Echinus esculentus

Test slightly conical; striped brown and white; primary spiunes
longer than secondary spines; plates on peristome carry only

pedicellariae s = Echinus acutus

Mouth and anus both on underside; very small species (Fig. L43)

. . Echinocyamus pusillus

One fasciole, below the anal region Yam.  SPARANGIDA®E

Two fascioles, one subanal and one on upper surface (Fig. 48) .13

Upper fasciole encircles tips of all five ambulacral petals
(Fig. 47) . : Fam. BRISSIDAE

Brissopsis lyrifera

Upper fasciole surrounds only the anterior ambulacral pstal

(Fig. 48) - : Fam, LOVENIIDAE - 14



1.

15.

Anterior ambulacrum forms a deep furrow (Fig. u8) § . :

Echinocardium pordatum

Anterior ambulacrun is flush with test (Fig- 49) A . 15

Labrum (plate bekind routh) is large (Fig. 541); on upper side
large tubercles carrying long spines are mixed with small

tubercles and spines = . Echinccardium flavescens

Labrum small (Fig. 50; on upper side all spines equal in size

. = Echinocardium Eennatifidum

Subanal fasciole oblong (Fig. 46); conspicuous long ghary
spines among smaller spines of upper side o . p ¥

Spatangus PUrpurovs

Subanal fasciole neart-shaped (Fige. 45); large spines less

obvious } . . Spatangus raschi
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Struciucal patiem of the test of a tegularcsed wrchin seen fro

[-Y — a:nbuhcr;l_mw:; 1 — 5 — jaterambuiacial rows. In e cendet
five triangular teeth; arcund these s the perignatiic gir;l\-c (cianhiat
the o:al membrane (peristams) {5 sheited, and oo it
@ 1o one ol podium; at

these ae the glil culs ’

aral membrane;
oral or buccal plates, each plate correspondin
are M0 amall nutehies proje.c{lng into the test:

Isolated wvalves of globiferous pedicalilariae

p, miliaris

[ -,

Clobifsrousg pedicellarias of

Sphaeraczinus Paracentrotus
grannlaris lividus

Spicule fwom tube Toot A%
of S. drosbachiensgis 3 ‘
A

pbl‘ié Loy i_ =
g S

A 2

Spharschinus granularis,

A
Ambulacra of Echinus elegass. Tohinus ascrtentu
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wmouth
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