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l.

CRINOI}EA

Crinolds have five' ten or more f eaiher-like arms ¿rttached to a

smaÌ1 cuP -shaPed bodY' The rnouth and anuta are both on the LIPPe r

side of the bodY' Tbe Iower side i.e, j.n bhe eea-li1ies, attache

to a jointed e'ta'l k. TLrs feather'-stera, oll tbe other hancì, spend a

brief juvenile Pe riocl ¿rt'bached to a 8'bå tk and then become frao-

1 ivin g. The lover side of bhe boiìY thert consieis of a large

calcareous PLatet the cent ro rl o rsâl and this bears a nunlber of'

slender', jointed aPPend agesr cal led cirri, with r¡hich the featlror

star holde on to conven ient obje ritieh seas there &re tv¡o

species of feather-star but no sea-1r.1-ies'

KöI

d

t Cirl1 slrort, the ì-ongest liaving 14'-1"7 jointe;

cen brodolsll- rr"tt*nãa (1'1s' 1i 1'nte99n bifida

1o arrnsi-"otot" tãd' pr:rpÌet orange or yelì-ov'

SubtrcÌal cìown 'uo 2OO ;; southrvest ' 
west and

no:''uheast coasi s '

Cir:ci -Long, hi'vi ng ¿0-50 
- 
join+"s;

ìr::oacÌi;' tr:'¡ncated (íis''¿ )

-lO arms' fePbhs oì TO

'.¡es.i, coa'sts of Sco'b1a"nd

cts' Tn B

cr-; u¡

cen't,rodorsal corllcal- or
-r ^---tl rj p -Lctne br'a. celtica

to moïe tiie.r 200 n;
anci Ireland,

centrod.orsal

2"

cirrus-

,4 n r e c! o n ôrlcl,r ( i'en nairt)

; 2 nlm.

r..''-i
äentro do rsal

I.cPtonetra cellico

f- . --:--l
2 mm.

' girrua b
a]:1ll

U 8,



CLASS ASTU.ROIDEA

Free Iiving seastars wirtr a

l¿rtl-r five or more arns rardiacing

The boundary bet-,reen arin ar-rd disk

rulouLir is on the urrderside and tlie

f1at, star-shaped or pentagonal body,

ouL from a centraL dísk (Fig. f).

is c¡ften ilot ea.sy to define, The

anus, if preserrr, is on ltre upper

nou[tr to Che arnr Lip is ternied R whi]-slsurf ¿tce. The

LLre interradius

distance frorn the

;\long each arm on

?) containj.ng the

at theì-:: fip. The

fonn lhe tarcht of

i-s found above .the

measurement is terrnecl r

the r.'entr¿rl. (uncler) side is the ambi¡lacral furr:or¡

tube f eet, which may be poinled or have a suc.hing

rube feel exte-no betr,/een the ambulacral plates

lË'i,,

disk

wtrich

-P_l_q!_e_

eachr

the furr'ow, Occ¿rsir:niri. 1y a supraambulacr¿i1

ainbulacraI plate (*.g., i-rr Astr cten). Lining

side of the ambulacraÌ furrou,¿ìre a series of distinct adambulacral plate:

i"rhich support a series of adambrrl.acral spines r¡hir:h are of great ta..(on{lmrc

significance.

Alon-g the margins of the arns are for-rnd ¡he infero.-mar:ginal ¿rncl

superomar ginal plales usu¿r1ly covered in fine granules or spines of

varying size. In some species ån aclinal plate n¿ìy be f ouncL bet-ween [he

adanbuLacral plate and the infero-ntarginal plate.

The dorsal (upper) surface is covereci r¿ith a series of calcareous

plaEes. These calcareous plates support spines which may be in groups or

br-rndles and are ca11ed paxi11ae. Extending betveen t.he spines are delicace

tubes, the papul.ae which function as gills.

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

found in Fig. 3. rn their sirnplest f,:rm, Ehey consist. of 2-4 spi.nes

articulating together and in more advanced forurs they consist of piqcer

type mechauisnrs.



Ì l{ ar'.i;.i. n ir 1.

by nk ln;

lrlul'gln;rÌ

KiIT

pleibar L¿i.-r'go,

'br¡.bo feet in
Lieiucrll,y diatino'i,
? ¡o;'1 es

some ti¡rçrs covsrad.

pla-l,es inconspicr-rousl tr-¡ba f-sst ln 2 or { seï1 *s ?

0r.'r¡s¡;¿tì pecil-ccll¿:.r.1¿¡,., i)r'i)*jÐnt (fl6, 3) I eplnes of Lìppår
sitic rrsr.ia-l 1;r aingla; l,r.¡i;t: feie'b ln 4 serles

')

5"

rro!È'lì of
r\ lli:or.lpB j

33

J

l

¡L,

'l\.tb* f*a-|, polntotl , i.r() ,r,:li!-r:.g ù:lec /+

'ìbb'r f'¿+ï r¡ith gLtoi'"i,,, lt,.Í}o {¡

!oth roþr;¡ of l-¡rréje rli. ,..i-i jríjl p1;r't*rl obviour: ¡ those r:Í1 the . , 
:,

lcy¡*r' ror¡ each i-rav* 4 '.)r 5 ]ârgâ aplnea which folu f;r-:.n,,gi: .,-ll.
a-ror-lnd whol.E¡ l--ody (f r¿";. 4 ) Á.otrrpocten ir.reg;rrl-ariu

! :f'air1;r sbo i'i, aÌ.rnB ! colour pinlcish or yelì"oNisli,
14¡lr" diam" 2ü c)írÌ, S:rei1ols lrâtçr to rccr",?'bhrr¡r
2CO m clsptLro -i.n so.ncL" .å.1:i. round. Srj"-L:lsÌ:. Is1*r¡r,,

Pu¿ì i cel"lerla,r .rirrr.) r
utpÐol:' *ir-ì.rr ue.i-ial.1.y i

J arrn.: g

{}scb

oroesså typet sp-Ln** r.rf
t¡.rba fs*N llr 2 s$rir)B

On13' 1o-¡¿.¡i r"rir.r of mrrr¿çi rrnl pla.hørc obviour:, all uit,l
rìpiì{3r rc',d of p}atee parrl-l-1.f*:rrn iseO abovn)

jj ,l i. ír ri ,.i ,r

5

1cr,.¡s¡ rrarglnal p1-utae 'iiæer 
3

Colour. r,sådiôh or.o*r.
ShalLo;* lrat,or to mor*
Britlah Lsl*s"

{rr¡rely 4) r;pl;rÐi;
tuiclla sa-rsi,

Ìd.g,-1" dJ.axr 
"

ùhqn ?0O ¡n t
34 {:uÏt d

all :r*u¡r11

J arne;
(rts" 5)

1oç.or mar¡¡lnal plataa h¿rvø 4 or $ npinçø si¿ch

coio,r" 
"åa.to moru thar¡

onast s "

Mnx.
2O0 m¡ a*u'Èhe w.sÐt enå nçr-tboaet

. : I*å93g sl,ilqsirydlan. & cmî':ËËärîõüîatrir
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J

ì'la.rginerl- pLabes lerr¡;e arrd disiinct; edge of disc verbical;.
upper gide ancl rnarg'inal plates be¿ir ihick spines ''-'"'

iir aste ria phr..¡ci;lna i;:i.-"
I,ri s c 1 ar'ge , arm s sho rt ; co iour red. Max. di ¿rm "
40 cm" Depihs of 20 to nrore than 200 m; vest
no¡:bh zurd nor-bheast coasts, rare,

l'larginal plates legs distincb, partì-y overì_applng; disc
sharp-eciged, wi Lh .r':ringe of fine spines; uppcr surfecc
wlth thiclc srnooth skin a¡rrÌ no spln€s " Po::ania pulrrilh.re

Ðj.sc ial'€îe, anns shor''b; ccl-our red or yeì-1o'øish,
spot'bed or mot'tl-ed" Ì'ia-x. diam, 12 cnt. Shallow
Þ/â1::-r to rnore than 200 m, on sancl; oouth, ve.::i
a¡d noriheae-b coas'bg.

:
"l - Body'f 1¡r lteneC. to áçivs she,rlt edge betl+een upp*r snC

.:- "

¡

t{

o

lower s:ide s

l{o sirar.l l.h-¡ni-i; L¡e'l;r.een uplrê}Ì:
;]

o:rd. .i.oçer si.cle'¡i

E" Ì3o,.1-y ve.i,v -t,hin r¡i, i.h a cregtli-ke tÌri-cf:r:riing aì-ong ea.cli
ray (fig" 6) rlaseronocta liacerr..ba

Sha"¡re pen'tag;cnal, sclcuir r,'ed on up
;re1.l-ov on l-owe.r'" I'ial" cl.ia:i, 20 ciil
i4a ia i" to 200 m ; sout lh, rge s L :L¡rd no

Bod,v ¡1¡'; very thin; no cresi a1,on.l; rays
Bociy s Larshapecl , vrith ve::y sÌroi:t a
sì cie slighily sþrollen; co_Lour gree
r¡ r b::c:¡ni sh " l.,'le.x, C.i;r¡n , ó cll . Cn
shc:rrrj eurcl shr¿l-l,or/ t.a'ber; al1 rorincl

per si"de,
" Sh¿ril".¡l¡
rtheast coa

As-b e rin¡r
rms; uppel:
nish, ye.L1o
o:' u¡rd-e;.' ;;
B::i-ti-sh l:s

.-, + -.ùL¡e .::r,.
..'. il"'.. . _.,,;;-,'.'.-. ,,'.-:;: '.\

¡{l D DC !íA : :-'','
'" ti '

t{ -t_ s t1

fes "

fl. Srnal-l. di-sc, ) -iong a:-rns (rarely 6 cr.'i)

Large cì.isc, ai; least I arnse usua.lly ! or more

10 " Spinos ra'bher ccarse, sì-n¿ç}e lìcirj-naster
I-Isu*1.ly ! arrns, occasional-1y 6 or. l; c
ecarlrlt; soft kin ccvers bo(y encl most
l"lax. diem" 14 cm" Shallor* water to more
2OO n; Bri'btany"

Spinos very fine, in smal1 groups

11"

legq.?l$t! -

i0

1.?

11

olcur
splnes,

than

Spinos e¡rd. in oro,rrn of 1on6
slcin ( ris. 9)

I a.rms, colour red.,
l-Ia;ç, d-i¿rm. 2O cm.
200 m¡. northwest,

thorns, not coveled. by
Hen ri cia sanguinolenta

tips of arr¡s usually white.
Shallor¡ 1-reter to rnore 'bhan

north e"rrd. northeast coaßts"

yolJ.owl..-toî-water

Spines have rather blu¡t ends wÍth lr.regular poin-bs (fig" B)
a¡rd. are cove::ecl with thi.ck skin . Hen¡i+ia c,culaia

! arrns, colour red, orangô or
to about 100 m, on coarse sand
and. west coastg, Irieh Sea"

and. gra.rel; Bouth ,, .ii-,..','-
': :'t r ' ì '-f ;r -- - 

'1'
1\. ' ''':';' ': - -

i:" I :"
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-L2. l'íarüinal p;rxì-l1ae ( see p " ?) are lon¡ç, obviou:.i í,.trrì in it
singLe

l.iargrnal
rcvs, tlia

Spin e c
si-t;gì" r

rorv rouncl bhe erìge of'bhe borìy
[] to t3 ar.rns, co]our va.r.iable
purplish red, &mts r¡Ìiitish lvi
tra.nsr¿erso band, underside wh
38 cä1" SÌtal.low lr'ater to lOO
and gravel; all round Britieh

. Crossa.ster.
, d.isc usuirlly
th broad ¡ed.
i bi sh , ltia:ç. d

m, on coaTse s
Ieles.

'Danno ftìì s

iam,
and.

in

1¿ï

paxillae erre snl¿¿l-1e inconspicuous and j_n i;r./o
upper much smeller than tho Iot,¡er

Solaster endeca
I tcr lJ arrns, ccì.our yellor+ish;ed ,rr "1olet.I'i¿rx " Ciam " 40 cnì. 5ha1 lov llate r to mo re than
2OO m; uee'h, nortb. ancì northeast coasis. l{ot
Chennel "

1.3. Lip'uer slde has groLips Lrf ¡.;Til-ì1t.r.lest or ¡¡nall- spines
Stichas'ire11a rosea

Ðo1.ou-r o:'enge, reddrsh or
30 cm, ShaLlor¿r .¡aterbt)
norLir anrl. east coe.s'bs,

grooves in very :'egular
I'iartha,s i,e ri;:.s ,g lacialie

artns; three conspì-cuous
uppeÏ sid.e of erÍìs,

orange o:' red.,Lis¡h"
200 m; scu-th';resi,rn,l

Uppr.r:r sirle Ìras singÌe-r s¡.r:r-riee

j lonp,; i;rpe:'inir, :.r'ins,
yellovisìr" Ì,ia.x" d.ian,
ino r€ than ZCO ni; vc: s-L ,

a1.ong eclg*e oi" anrtlu-Lac:'ai
Go

Srnall disc, long -baperin6l
series of Ia::ge spines on
co.l-ou:r' g:reerri- r; h, $o.ì-1oxish,

1ir+

15.

ì4 elx ,, di ¿1.¡n , 7 A

¡'r'eg-ii Coe,¡tg,
cm, Shor'* to

Spi.nes in tr.¡o serio,s aloi;.g edge
l-ee-st on ollte:: r:errts of eir¡ns

of anbulacTal grÕovetl, at;
15

upper sir-ìe r¿rthel soft, w:ith fairly large naked. gpacesj betwcqrn
the spinsËg these sliaces ai.e oücupled by several sm¿ìl.L,
ctellcato paoulaa; 1;he spinee are irregularly &rr¿:nged
exc*pt for e'f;rir'ly regr_i-a:: ::oü along the midli-ne of ench
a-ríTr " Asterlas ruberrs

tÌsually J arns, somebi..me* ñäiÇ:ã"ñs-Irãac1 ¿t
basoe t.apering to tip, Colour redd.isb b;.ol,,ix,
oran{çe or vj-o1et, r.;1th paler epinae, Þlax. d.iam.
54 cm. Shore to more than 2OO mi very conrnon
all r-ound Britlsh Lsles t

upper oid.e firm, r¡ith only small naked spaces and. one or tvo
papuÌåe between the spines; spines irregularly ar::irnged,

1,e ta.s'Lerias
5 *rlnu, nrå*a et t
colour raddi.eh or
Strole 'bo more tÌran
Irisb Sea, ves't atr
d.Ism" 20 cm"

asa and. tapering -bo

vloLet, arrn tips wh
200 m; veetern Ïre

d. north ScotLa¡rd..

mu el 1 eri
ttpr ---

1t1sh.
1arr<l,
l,fax.
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sr,r tj oí ¡rcrlir:rìlnriæ of -A,stcroicì¡.

( l'r orrr ./)rir,lrr trli L I'uuna.)
6

-..Aslroïcclcn irtegulurit, Do¡¡Àl sids.

Än so¡o'oo d.a Ðl- ¿rc "rn t e
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ct,ASS 0t)lllutioilJ[A

'l'lrc; olrhiuroids aÌe tlìe ì.algesL group of lrving echinoclerins,

corn¡.rrising sotnc: l80O spp. Ilr tsritish seas they usually occur suLrtít.Ioralli'

or itt litc lorver intert,i"cial ars eiri..laurl¿l orl rock or soft substrata and ¿.rlso

iIS ;lIì .inf:¡run¿rl ccurl.rone¡lt of soft sub:;trates, in tluLy. ¡rari¡re âTeas.

l.lor'¡;,lro log.i"cal ly tìrr: acJuit col-rsists of ¿r dorsal flattened f ìexible

d i:;k r;lii ch on the ventral s-ide srrrrorrncl.s a rigic'l orsl f¡¡,"¡¿. Att¿rchecj

't-o lhe ora I fr¿rnte ;rncl proxilnal Ly cor,¡e r€11 by tìre Llorsal f lexiitìe clisk

a.r:¿ l:.i.i¡,: l-:ii,i¡l , z.lr.iicurlate iìr¡rìs t:xtc-ndirig horì,zontalì.y, -Ì_l-r li¡anr.s.pecicl;

the:;c;-'r,lli:; b¡leak off- easily. llence lhi: cornin'¡ri narììe britrl-eslar.
'lhe r-i orsal lr-rpper) suli,ace of tìr¡,: d-i.sk has no ¿ìpe.iLufi',s (:+s forrncl in

othc¡: et:Ìiirtoder:ltisJ b¡,rf is cov'e.rrlcì ¿rl.ro'r¡e ¿Ll'rci be.J-otv rvj-tìr o,¡t:r1i,.pping

!:ci!-1ì a,n.in'í¿ l+ì-r,ich the pr:irnlrly ceiìtrai , r¿rclral (airC in'ter:r'aCl al) 'Ìj1¿rtes r-\f

tÌr.e irelvl;'net.¿l.nìorphcsed yoLlng ìtì¿Ì), st-Ll1 L¡e c.l istj-nct usuall;* leavrng bar.¡:

a ¡;:rir oi lro::ç: or -[ess coirslr,rcuor.ls r.¿r,di a. I shi.e J-cìs oirposit-e tte b:1.;e cf

e¿.-cir ¿lrt;i. 'lhese sca-[.es riì¿ty L,'r: ltaliclcl (e.g" , O¡:ìtiui'ì.tìae, Än¡_rirriiri-Cale) ,

ot' al'¡ltt:rT '"'rit.lt thc¡rny stuulp-s o,r :;¡rirrcie[-s (e"g., O,;ìiì,e:ca¡itiliela'; , Ophiot.ric]1,'1,-i ac.]

t)1' (ìciile ci rvi IiL ¡1i:zrnules (...g. , O1l]riocorr-ri clae) . Ili :;oiic 0ilÌl j,ur:i,.iae the

e,l¡!, ç-?I!¿, i-.! L'c,ì,{ o F ¡;api 11ar , a:.'i: foun"d a.t the clisir.: eCge ¿ii t.he bese of

e:tr-:?r a riii

f'lìe ventral [uncler) side of thr: disk contains a ci]íitlat mouü_ leaciing

to the stonacli. Ijood is i-ngested through the moutlL ancì r-rncligesterl lemains

aI'e eges tetl b.v the sanre route. Tlie mouth is divicled bv f ive interrad-i:,r1

jitt';s consì-sting o:t er pair.of angJ."rl 9.4 p]"!g: crorr¡recì Lr1' a denral p1ate.

AI t]re allex of the j at, Are t]re teech. T]iese struc Èures nay occuï es a

cornl>lete vertical ror^/ (as in Ophir,rra) or be partiatly r:eplacccl by a clus[er

of tooIir papillae

sirtgle (e.9., Ophirtriclae) or: pilired (e.g.., Arn¡rìriu;:'iciae) i¡rfla dental orai.

covering the t.eeth (as in Ophlothrix) . In other fami lit's

Plfllli_q, cr'own 1-lte apex oL tii,,: i¡tv srri)erfjcial to tlìe veniial-nìost tootii



')
-L-

fou¡rd or¿rl [or mor-rth)

oral papi I l ae ari- s e

f.rom the oral ¡: lates .

r\k¡vill8 fÏc¡lt the j ärv a¡-rex to tire i.nteï raclj.us, behínd the oral, ill¿ìtes

is a sr-rperf icial pair of aclora.l sh ields . 'l'hese shíe1ds usual ly 1 ie

i-rroxì"rnal to the or¡11 shi.eld wiiich i s the largest pì"ate i¡r each velt¡ral i¡rter-

r¡ilius . One of these o:'al shi e l,-ìs is urodifieci as the macl orrte. i\t

r\ì,oltg the

papi I lae

pai-r of

pl¿rL_c:

cli-s t al

i¡l both number, sliape and

the turbe foot pore lvhich

jalv ecige, leading üo the jerw angle, are

(e.rce¡,t in 01:lrioc::i.chiclsj. The apical"

¡Ìre racìial j arr' anlile the f-ì.¡.'st ll lirt.e to occuï j,n t-ire aclult j.s 'the ij-.r.s t

r¡eritr'¿rl ar-m p.l ¡iIe inelinerl irrto t-h* or'¿rl slit and therefore rrear-J.¡'il 1r.-rays

rntegÌ'ated into the oral structu¡.'c. rl'he filst tube

ñLY I'O BRITISI-l FAli{ILII:S

Arrns ltove nainly horizontalIy.

by ¡lits and processes. Distinct scale*L
Arms sinple A.rms move vertically.

by rneans of hot¡r glass sha.¡red surface

foot (lentaclel ítnil

clisk anrl ¿ìrììrs. 1':'

ustlally tlte s.ecotrtl olte, ¿rrjse on thc :j-tle of the or¿r1 plate withi¡t :he

rliotrlh s1it. llol';ever, as:.n 9.p]llttlg, the secc¡rLl tubr: foot nr;ry or n¿ry rìc)r

be surperficial; it is guarcled. by orre or noîe oraL tentacle scales rre-ìj.i:jep f

rn the Ophiotrichiclae) . i,¡'irig ;rLong either sirle of the arns on the verrt:..;l .1.

side c¡f the clisli -Ls a geriital si-ì-[ occ¿rsionally liled at¡racliaI1¡. rv i:h

genita I pap.i I L:ie.

'lhe arlirs consi.st of a seri.es trï co¡lcealecl veitebrae each bear:itrg a

ventral:rr¡lIateral arn plates and -single sr-rper'fici"al dorsal and

that. ou.t.rvardty form tr set

edge of the lateral p.lates

of four plates frorn an arrrt segneilf,. i'he

is fringecl with a series of sp:lnes va:r)/jiig

0n ei¡ch side of.the ventral plate lies

r¡ray or ¡ray rìot possess one.or more tent.acle scalr,'s.

ï
Articu]-¿rtion of arrn vertebrae

s 1ze

1

,Z- \\ilt .J:

\Y-rø*Jr'
-' 

o#

coverrng on

Articulation

No distinct

of vertebrae

Arrns sirnple or. branched

scale covering.

6
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J

4

5

b

Arn slrirres oppressetl , <ìisk scales dist j-nct . Í. OPHIA-:¿iF]

Arnr spines erect.

'l'ooth papi. i l at: present

Nio tooth papillae bLrt a conplete vertical rotv c¡f teeth

i\lorr.f-h pil¡ri 1ì.ac pre:;ent OPHÏOCO!!:ÐAE

No rnr-¡ur L h pil¡i i I "l- ae pre s c:¡rt . OPHTO"R-I-C:!.TD.AE

r,3

,-.i:,.ii-

3

4

5

P.¿

f?
' ¡,î ':'r '. :.)l

' 1:i I r"''

Singlc in j:¡'¿L-ci e¡tt.ra.l pap¡:11a on ¿Ðex of j arv

Pa-ì.r of iníra-clerrtral pairíl lac: on ¿ìpr;.{ of

J cltl.

cL.q,s,s oPl-l t uR0 i iJiiA

otìitBR 0Pi{ I i"rR i 0,,\

t . cPf{L.uíi.AE -

Scaìe-s o¡r br:th s'i-t-les

se.ries. Single vLrrtical

or <iouble cornbs at base r.rf

of Cisli. Irlcut-Ji.papr-llae

ro',{ of tÐeth. Àppressed

l).Yil.,LAL, ! J -::1Ì,

AIJPÍ!,TiJ3,I};,8

a t:rn s¡rines. Si rtgle

insicle cr outsirJs

fr) rrn ¿.i (lc;ì: i-iìLrorls

{''8

rq
Àr¡il:; br::rirt:lieri., i-iooks on olttef l-,e:¡l of arrnl . GCFGO.\tCî?E/tl'.,|tji.)ì;f P\'?*

ËDisk ì.arge. Sl,encler arnìs. .,ts:fo:;\'c:;.Írli-;-' f \L

ârrn Seco¡rd tentacle pore

lnouth ecìge

1. Single ar¡n cornbs fornr a corìtirìuorls series ecross the 'rase of

aïm. oPilrocfii:;5r'I:rc\(J-'.1
.:

Outer arni co;nbs clc¡ nol l=ornr a contínuous series acì'oss -rhe

base clft. arilì, 
. 

:

2. VertEral ¡:la-tes in proxirì.al part of ¡rrm sepal:atecl by pa:i'ed pot'i:s.

t¡Nunrerous papi ll¡-e in ¿r:.'nr cornbs (c . 30) opäi'ri?t ûFil.IURü \\t¿--

No pore-s betdeen proxirnir1 veiìtraL plates . 7 - 15 paplllae ii'

outer corub.

2

:i

\
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0rtc o¡ trvo slnal-.1. te¡rt¿tc.l-e scaLes, rrentralJ

4

se¡ra rat ecl

l'hree or- tnot'e tentacle scal.es.

Only 3 rnouth papi llae on j a'n,

(operculil'oru). Inner arin

Dors¿rl" arnr plates broacl ¿rn,-l

3 or 4 si¡ral l mot¡th 1ra¡:,i I lae

arrn cr.¡nlbs.

i. n j aw. Poorly clevelclr:c1

oPä¡L?*jt l1e-) B¡J S'I'A

p l ate s rrrie ì. y
i-,¿

, :!'- 1'
l--

OPHTURA AT,BIDA

one is \rer), brcad

ceìltT'e oi ¿rrn.

OPflIL:RA ÄFJ-LVI'.5

'l'he outer'

corirl¡ nieets

roûf shai-red

1n

Op)'iiura opn.iura li r+sr) lofEen calleci ¿1. t-ex!:ttt.tta.)..

INlortensen ì927, p.236¡ .

Disk tr¡.1 to 35titrii iliartreIe¡,') usurrlly ai;r-lut 25-3Omn. P:rilnar), pi,¿,LLe

clist.i¡ict. R¿rciiai sirielcls ì":irge = I / ¿ disk raciir,rs; jusi cor:cltirig ¿lbove

itrner,¡to-* [ ciors:rl arm p1at.e. ljolsat r i ¿* of. c]isk red/broun in l i.tc . 'f içcr

layers of arln (roltìbs above eech artìI . (Jr:tel c.onb consisls of ebí)r-¿t.50 fine

papillae. Prorinral ventraL írrll Ì)li-rLes sel,rrr::lrted by a pa.'.r o f Èoi{ (j:j 'i ii

miii-line of arnr. i\lolrth shields loirg, occupytng 2/ 3 rcls of dj-siairce frc-rnr

di.sk eclge to acÌora1 plat.e. 4-6 rnor-rtÌl pap.i 1ì.ae. Ventral si,-le of Ci:;k

p:i1e . Contttoit a1l. ror-Lnd Brilain . i\1¿r ilr Ly suitl it ioral on a r¡al j- er.y o.f.

soi.'i. sullstl.ata.

Ophiura a-Lbida Fr¡rbr¡-s. l8 Ll

IForbcs ].8.11, ùlortensen, 1927, p.2SS].

Di-sk up to l2mm dj.aneter. Dorsal surface reci/bror'rr jn life.

Prinrary p l¿ltes ¡iot clis linct . Raclial shi elcls snall . Innernrost, dorsal arnr

plated he¿rrt*sha ped Outer arrn of lO-12 sl'rort, st,out spines. Inrrer conrb

indistinct. Dorsal arìd vent,ral arrn pl.aces with convex ouEer -ecige. 5 arnr

spitres ecluidistant fronr e¿ìch other'. Spines equaI to I/2 iateraI piate lerrgth.

lvloutir shield srna-1.1 approxirnaT-eIy I/3rd disk r:adius. 3-5 simpì.e mcurli pa¡lil-tae

Colnttton al I round lliitain. l'lainL¡, srrb,Lit,cc.ral. or a v¿rliety of sof.t subs []ratcÀ
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Ophiura arfj¡rjs Lulken \"51

IL,utkcn I858, p.45 ; Mortensen, 1927 , p '?44 ) '

ivlaximurn clisk cliameter B . Onni. Printary p t ates colts¡licuous

slrieltis snall, whoì-1y separate, similar in size fc central pl¿Ite

tentacLe pore with onlY two Ientacle scales. OuterÍiìost ¡nourth pa¡riI lae

broail . Occasionally ruclimentary ¿rrn combs may meet ac'I.oss t.¡ase of arnt'

occurs on nrucldy sancl, fitre shell ancl gravel (1'aylor, 1.958).

ophiu.r'a .z"obusta {AYres rss r)

fAyres, .1851, P.134; Irlorteilsen, 1927, p'2a21'

Di.sk dialneter lOi¡rn nraxÍnrum. Scales of abolal strrf ace r¡niforll 'Lri si z'e '

Raclral shields very sna1l and rtholly separatecl . .\Inì coiliir-s consist of stu¡rled

Lrap1llae ancl side of arn base. Dorsal arni plaies with strol;g:ly'convex oul:eIJ

eclge. Ventral pla.tes have shallorv concavity on cuter eclge except first

veniral p.late, tvhi.ch has '[]rree sh¿¿1.lotv concavities cn olltel: edge ' Tlir"ee

arrn spines , the lolver ttvo sÌrort, the Lrpper long and s f out ' S.hc¡t broiicl

inrlurth shields and three or four rlìou-Clì ¡lapil1ae. Found o¡l a vatiety of

substïatcl in the northern half of the British Is1es.

Radial

Second

fine scales which
:

Proximal dorsal

Ophiocten serÍceum(Forbes tts)

f lrorbes, 1852, p.CCXV; ivlortertsen, Lg27 , 1t'247l ' '

Maxinrun size lBnrn. Dorsal di-sk surface cO'.rered by

expose primary plates and wideLy separated radj-al shields '

arnì plates with fj-ne papi 1 I ae along outer edge Disk eclge above the ¡rrnt

base also carries a rol^r of short spines Ventral PIates verY short a¡rd

broad ivlouth shielcls allnost broad as longr.4-5 Houtth pap.illae'

Tþis species is a coLrl Ì.ríÌter. species founci in the arctic and deeper

to the west of the British lsles.

'l'he otlrer colnltton ntelrtbers of tþis famil y ví2. Ophiura' TjungtnanJ (L'1'rni'rn) '

water
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Ophi ura

Tgmani

car rtea

iLre only

r\l . Sars, ophic>p)eu¡a aurantiaca (Verr:ill) , and, Ophionusiutn

found in cleep watcr o.fi t.hc rvest coast of IreIand ancl

Scot l anci

?., oPTíIocoI4TDAE

lJisk coverecì witÌ¡ granules compielely covering srales and raclial

slt'ields. Erect arn spines - i{e11 developeci r.lorsal ancl ve¡itral plates.

Mottth papillae. Tooth papil lae ol'er a series of srrol.g tceth. .,¡d p¿ir

of tr-rbe feet i.ns-ide nouth eclge.

1. Disk grartulated. 'l'encacle scales siniplo. oi'iíïocoitr¡v"4 ¡iJGRÀ

Disk. not granulatecl . Inner terliacle sc.ale eion-g;rIecl

crossing that of opposite r-entacÌe scale.

2. r\r'm s1l'i ites 7 (b-8.) f -l:rttertcC and b-lu¡lt, not or.,L,,r. li; IrILiog excepL

for longer venir.al one. Radral sirielcl ctÌstinci-, snal1 ancì

''ticiel¡'separated- .l¡r¡ter terìtacIe sc¿l-l.e:; as l-o11g âs ¿rrilr

jerirrl o ? E I APS I L¿. .Al¿¡lIV"Ð¡â

il.ril spine very varia-ble, lO-12. Latero-ventra.l sir-'rnes sl^er1cl9r

c¡"Ìjnclrical - ' Latero-clorsal spines flattenecl a-ncl c,verl;Upl"i.'

iìadial shielcrs not visi,uÍe ;îl;1"ïî;:^;;;;'-.;ì*,lu r, ;'.,;;;;.''
Inner t,entacle scale almost tivice as long. as aïtìì

joint lptropsrrÃ ANNULc,IA

Ophiocon-ina nigra [Abildgaard rltr)

[Nfortensen, 1927, p.]7g].

Disk up to 25mm dianreter. Colour in life htack to gt-ey occasiona.lly

red- Fíne scales on dors¿rl clisk snrface completely covered. by granul.es.

Cr¿tltt-¡J.es cover only part cif ventral interradius . Ìr1orr ch shie lds oval ,

f 0-15 tootlt papitlae over single veriical rorç of tee'[]r. Four, 1ong, t¡.i.n

tnouth papj-1J-ae. 'ltvcl tenIacles scaì.es, oLlter orre -lar.åìer. s-7 snooih arm

sl.l i. ne s

').



Cclut¡notr otl all

Sea tUrsjrt, l!)b0).

suuth arìd rr,es I co¿ìs ts anti occasional l¡' in the North

Occurs nrai¡rly on storìes or rock. lìheophil.ic'

opir-iopsiJa aranda Fo t:be-s . t \'Ç-r

[f:orbes rçiti3 , I'lot'tettse-it, I9?7, p.]. li0J'

Elongateci Lenl:icle sc¿rìe ec¡ua1 to olre arm joint

f lat tvith i.irst arin spitie ec¡uivalent to one arm j oilrt .

Spines sliort a¡rti

Opltiop:;i-Za an¡:uLosa lul ' Snrs ' \'(El

f¡V. S¿lrs rli¿í] , i'iortensetl , L927 , p.131] '

Llongate d trlntacle scales trvice arm j oi nt .teng'iil . Spiil.:s icrrrg

ancl f Lat h,itÌì fj.rst r:€:nl¡-'al s¡rine longer '[harr arlir jo j.nt.

3. OPH-TOTTI.TCHTDAE

Lllrge conspicuous radial shields. Spines a.nc1 lhoïny stumps

r.lo\rer reil;ri-nde,r of ciorsai sr-ir.'face c1: clisk. Dorsal a.nd ve¡rlral ir.rlt p.!ate:;

þJe11 cleveloped. i{r-'}J- clerveloirt.:iì tootir papiì. lae lrio mor-rth papilì.a-e. Sr:cond

lruir of lr-rbe feet insi-de moLlth ecige. 1'horny e'l'ect splnes .

ophiothrix f ragilis (Abì lclgeratdt*Xin 0 'þ- - Nh-rller.l .

I r:ro,r"\1-.. .L l-]Èct , florLertsen, L927 , p. i76] .

Up tr: 2olnn disk cl.Larnecer shorving great colou.r variatio¡r. Large

nakeci conspicuous radiaL shielcls; 2/3tà disk raclius. Re¡nainder of dorsal

r1isk covered with spines of thorny stunìps - also occul. on ventrÍrl disk inter*

raclius. Keel on naked clorsal arn plates. One slnall. tentacle scale. C,

severì; often serïate, arrn spines. Gonads expand venLral side of clisk l;etrveen

af'nts.

This species shol gleat variarion ancl four varieties have beûn prnpuo,ttl

but internediate stages occLrï between these va.rieties (Koehler, 1924).

Very cornlnon all r'or-rncì llrj.tain ili Iolver littoral and sublitt<lrally oit



suitable Ìrard bottoms including souìer s¿rnd/shel1

'lhe closely related ophi athLix -l.uetken.i

ón ei thrj'r s ide of ¡ avr

sedine¡rts.

is founci i-n

Iìheophi lic.

I50+n off the

Ì.jest coast of ireland

TI . OPHTACTIÐAE.

Sc¿rles visibÌ e through spiitcs an<1 gr:rrir,rl. es of ciorsal disk sur.f ace

clentalI'louth papillae. s.ingJ.e series of sciLrare reeIlì over'lain by an

papiì. lae (absent in occas io¡'ra.l. spcc ies of opiiactrs) . SeconcÌ

feet inside nor-rtir edge. Sh.o.it) {lt.tìLlt spiries.

Each dorsal arnr pliit-s surrorrncl,:d by srril 11 ¡l ,lütcs , - 
!t-'.-'t '-

o], Íi I op it() LI 5 P.c ti LI -4.Ttl

-i.nfra

¡rai r orl tube

OPÍ!ritCTIS B¿"LL:{

AP(T TAC'I T S f\B:{ S S I C OIA

].

OphianhoJjs acu-leata L t:i 6'?

[ìvlortensen, 1927 , p.2Oal .

Up to 2Oinnr disk cli¿r¡neter (usual ly < lSinnrJ . Colour

variable, especially red and purple.

Radial shieLds concealecl . p.irnary pl-ates c¡bvioi-rs

granules and blunt spi-nes - conti¡ilre onto vencral sicte.

oval , sumounded by ri"n o of sl¡raIl plates

Dorsal plaIes not

One mouth papillar

Trvo mouEh palli-1J-ae

sur¡ounded by -srnar l1 plaies

on either side of jaw

rectangular.'lhree moutlì papi11ae.

shaped truncated ì,rerti-cal row of teeth.

Co¡nmon round most of tlritain although

of sto¡re ancl shetl.

iii lifc

surrounded b,r'

porsa] arrn pìates

6-7 arn spines, Ven[ral aln

Inf-raclentaJ. papil lae snral. I .

rarer in the sotrth. Occr¡¡.s in

)

2

plates

ll'eclge

areaS

Ophiactis baLli('i'liorlpsor,. t o*)

[Uortensen , IgZ7, p.200]

S¡ral-l disk c.5¡nln dianreter of variable color:r, but especially reds

occLlr. Some colour bancling of t.ire arrns is seen.
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'l'he ratii¡tl shielcls are snaJ. l, separate; the renai¡rder of tire dorsal

disk surface is covered by smal,l scales. Spines occur along disk edge irnd

on ventt'¿ìI irrcerradii-. \tot¡¡h shieLcls smal L Single distal rnouch papilla

each side. SingIe series of teeth overlaj.n by singLe i¡rfraclental papilla.

Dorsal arrn plates roundecl tiiarngles and j oined. Ventral arilr plates roundecl

lvith obtuse in¡rer angle. One large tentít(-. 1e scale. 4-5 coiiical arrn

sp ine s

Found sublittorally off soull-¡ ;¡¡lcl west coasîs, especialJ.y i-lt smell

crevices ilr stones and shel l , a¡id ¿rl so i;e t.',veen the rnembranor:,; ia;re¡5 ¡.t't

Chaetopterus.

Ophiactis aàgssicoia (1,1. Sars \ç<6r)

ll'1 . Sars tt'ç\ . ; Ivlortellsen, 192 7 , .S ;2O2) .

Up tcl 9uun disk diameter, red in colour. Dor-sal disk r,itir coarse

:;c¡rLes, with occasi onat. sp;n.:;. . Large lacij-at sh j el ds. J",,'ù blc,a,j, cij--sta.l

rìlou.Eh papillae on ej-ther si<le of jar,r. llfra.tental papi-11a* Ìir:ol't-shilpecl .

T'Ìrì-s species has e¡1-1-y been rccor.led frorn depths great,er than 125n t,¡

the west of lreland.

5 AI,TPHTURÏDdE

Single distal rnouth papiì.la on each side of jaw, well separated fron

infradental papillae. If a second papilla.ocðuts with the oral. tube foot,

it 1s witirin the oral slit. Anns long, fine and very flexible.

J- One dj.stal mouth papilla on either side of'¡u* ,rot

contigrrous r+ith infradentat papillae. . ,. .. 2

Two outer mouth papillae on either side.of jary,

contigrrous rn'ith infraclentat papillae the outeîniost

very broad. awptÍp*oLls seu.stqlrl Flc' 11

2. Scales on ventr¿rl side and nrargin of dorsal. side of disk
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thickened arrcì tube,rcul" e forrrr. lì¿rdi a1 shie lds with a

3

Lra.sveîsc tur¡orv. (iu^ futi) ACRIINTDA BRACI!ïAIA çr(?o

ScaLes snrrroih. No transverse furrot¡s on radial

shieLd 3

Unders.irie of disk wliol ly coverecl rvith scales.

i'Ì'ro l-en[acle scales. A]tPitIUlLA CHIAJEI Çtt z j

LJnders ide of disk par r l y, o r r'ho J.!.y naked .

No tentacle scales. 4

l)orsal sicle of disk ¡¡irt-rìly -scale cr-rvered. Oilie¡

nrLruth pi'rpi I lae conical . -¿LtJ:^rJ-fUj?Ã F-tLIïAtu.l.f S (t¿"t+

Dors¿rl -sicle of disk rrea::,1 ;' naliecl (scaI-ì-n.g rêdrrced to ai patcir,

pro-ri-iriate to each pa-L:: O1' rar-iial shielcls). Or-lier

Inouttì papiLlae, snrall, scaie-li he . Ai'lPilfitRA SÌitUR-fGgP*.1 çr(^.¿b

¡q-vioE¡¡ratJrus (forrrrerly Arnphipltaiis) .sç'uarc;lùa (D. Chiaj s iert)

Ilvlor:tcnse;r, 1927, p-2211 .

A ver,,' -srna-l 1 ophiuloicl ca. 5nrm disk clianet.el grer''.ish in colour,

IJorsal <ìisk sur:fa-ce covered by sma1l scales. Iìacìi.a1 shields equal i/5rcl

ctisk raciius a¡rd are joineci for airncst enti.re lengtir. DorsaL.l, arm plat-es

ronnded, triangu-ì-ar, bro¿ider than long in pro.rinal part of arrn. Ventral

places tr:iangular, truncated a[ ¡rroxinal apex. 3-,4 short, ðonical arrn

spines. lJor.rth shj.eLcls rhombic broader than 1ong. Orrter nrouth papillae

very broad.

'l'his species occurs conunonly all. rouncl Britain in both the nici ancl

lor.rer f .ittoral and sub-1ittoral. fjound rnaiirly in shell gravel and

occasj.onally on sandy bottons.

Acrocnicla brachiata (lvfontagu ttoL')

fl'lortensen, 1927, p.218] .

¿l
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Disk di¿¡illeIrï u]r to l2lnrn rsith ve.ry lotr¡¡, thin .tlexible arllìs. lJLotvn-

gr:ey i¡ colour. Dorsal surface covered by f ine Scales ivith sn¡¿rll prinrary

plates and separ¿rte smal I radial shields. Ventral scales thickened alld

tubercular. þlouth shielcis cliantond..shaped. Outer riior-ith papì. I l-a broatl

a¡cl sc¿ile-like. "i'wo i.¡ifradental papillae cover teeth. DorsaI ¿rrln plates

rlionrbic. Vetìtral arnì piates tïutìc¿Ìtr--cl pentagonaL r";itli narkeci it¡ecii¿rn

longituciì-na1 kceL i.n proxiraJ part oi arin with a late.r¿rl sltall kcel on

e.ither siele . 'I'wo 1.arge tentacÌe -sc¡¡1es ,in prorirra-l parL o l ar;n ' Llil

'c() I2 ¡rrnr s¡rjttes.

l.i.¡es Iit-torally and suLr-liiioral iy irr f--ine sanr" {[J.r-.sin, 1960)

burietl in the sediment rv j th only ihe dj.s taI p;lrts of the ari:ls itrotiudj"ng "

(,olnmcln u¡here substlate is suitilble, e . g. Sal:or¡be Es.[uary, Devon (1i.ttor:a i J

(Nl. R.A. , 1957) ¿rncl on rvestern e..1ge ot Doggel Bank (sublirtoral) (Llrs;in, ]960)

i1¡r¡;l-i¡ir-.a clL.iajei ìrorbes. \8 ¡*3

f l-'orbes \': ¿-1 ; l"lor'[errsen, '1927 , p . ]12) .

Di s k di¿une ter Llp t.o 11ni;n u'i th ì.on¡,,, f ine arns . Ilisk ccrrer¡:d wi th

fine sc¿1es on bc, th dorsal aLrcì venIral si<.ìes. Prinary plate$ clistinct '

Railial shielcls separate or just corrtiguous distally. Ouie:- utouth pa¡li 11ae

broad ¡rnd J: I at . Ventral arin ¡rlates slightly scqlptured. llouth shields

rhonrbic. tl-6 arm spines. TTo la.Ige tentacle scafps: '

lt. ch).ajei is a cleposit feeder (lluchanan, 1967) living especially in

mu,ldy. substrata ('l'horson, 1957)

l'.la<lsen (f 971) suggests tlìat Acrocnid.a is only a subgerru-s of .Anrpi¡-iura

and that Acrocnida brachiata and arirphi ura chiajei are very closely related

rvith onl¡,the thicker ventral. scales ancl more pronoultcerl sculp.trrring on

r.he ventral arnl plates distingr-rishing Acrocniåa brachiata from À¡rtphjur.s

cltiajei

Ampltiura filifornír(0. f . rVu11er. rìì6)

INlortenset., 19¿7, ¡r.?14'l
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Drsk, retl-grey i¡r coloLrr up Io loilm with lollg, fine ärilìs. l-lisk

coverecl wit.h ii,ne scales noI cxtending co [he vent.ra]. j-nterradius - lìadiaÌ

slrielcls usu¿rl ly separate, but nay j oir"r at base ' tr'louth shields rotr¡lded

pent agon s Or-rter rn()utlì papiLÌae cc-rtrical , spine- 1i.1.'e. Dorsal arrn plerIes

ovaì . Ventt-al ar-n pl ates scluare wi th convex outer eilge with a s¡iral l

rnecli¿r¡r keel. 5-7 arin spines, the second fron boiton biunt l'ío tentacle

sc¿rles

Co¡uiir-¡rt s'.rblittorlt 1¡' all rournd

't'his s1>ecics is a sr-rspension feecler

lhe r:oasl in suital:le mr,rcidy sand substratej

(Br,rchanan, lgij7)

.Ainp/riu:-a securiget'¿¡ Dtri:en allo Koretr - ' ti'i"

f Dr-rben ancl Koren, 1846, ; il"iortensen, 1927 , p '2I7 j .

ìulaxinrum ciisk iianteter 5r¡un. I)isl. airilost r.rholly nakcC. Scelos

proxinare to raclia-1 shie 1d pairs.. 'Iriangular ntouth sh-iel<ls. ftaclía1

shjelcls long, na.l'r'orv, paralleL ancl co¡rtigtrttus i¡r the-ì,r tv'ho.l e lerrg[ir'

aTin s !) iiìe f l-oln below is axe-sharped

ORDË}{ PiI}ìYNOPIIIURIDA

1. GORGONACEPTIÀLTDAT!.

Secll'¡ii

ar¡ns covered t{itlì fine

Disk appears to overly

Usr-¡ally found in

Gorganocepha-Z.us c;t.puûmeclusae L
ft-\o.t.'.v.. \qal ¡trrr]
Disk dialtìeter uP to 90rnn.

con-i.ca1 spines. Radial shieLds

\ìç3

Disk covered w,i-tir nunerolls short stunpy

rib-like pron!.nent. Repeatetlly branching

for segmental rings of rninute hooklets.

fork.

Dorsal surface vrith â few scatteretl

specintens) ancì J.ong nari'ow rib-like

grains but

first arm

wãt.er cleeper than 10Om

ASTERONYC:HTDiIE

AsEerongx Loveni lvluLler and Troscltel. \aç:.
fY\o.Y**ru'. \1 l^ì çts'l]
Maxinlum disk di-anìetet' 55rlm.

snal-l plates ljust visibLe in dried
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r:r(l.ial sil-Lelds. Disli coverecl lvilìl

Lrnti.i v-lded. |lo do¡s¿rl arln plates.

At'rn :;Lr.in¿-:s ,,,erìtr¿r1 club sitapeil.

tlsr-ral"1), iour¡tl orl.y' belorv ,lOOnl

(LJi's.Lrt, L9ù0).

th.i-ck sk-in. r\rtns velY'

Verrt.ral ¡rlates covered

I ortg,

in IhicÌi s]i-i¡r

clep lìr , of tcli ct.,ctmetr-sa-l on Piilllla IirÌ iiìs
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fa'ilies: r\. op¡iorri.rrì¿,ï-õprtir¡r'itl, C oiirio.ontia, Ð Àrnpliiuri<ì and F' g1'hiuclcr*riLtit'ì'

t¡r'rtl slricld
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JM

lp

1i

pÂ

P1

fp

pûf ! ol (lofsel Aico oi o¡r}( an6'_ I,rr¡t ol

,Cpluit:ro ajinic

po Rpa

li

ct[ Q ¡t
x ii.

--Ì)orsrrl ¡;lrrtos
ìtíotJ'ri¡ LiitIettì.

ntu rl:' ¡

acal €

(Þ-rom . l)t:r
.l'ouzra, )

of dorsal sìd¿, with
frorc tì:o rnicìdJe (c) ;

gP

t,e¡r'çaclcr

n¡9

¡\ Ilcittlo-s¡ui lO¡th:'uro robtttkt) fronr tlro or¡rl si¡lo

tj, l),.r¡.rl ¡'lrt,'; fp, !uol i"r¡'ill''' ')í l^lii !clc rrrlr"; l¡" lir:rtitri 1'l'rlr;..(')r' i'ìtii't:il
p,,pîi;'t"cì,(i;;ìit'r oi I'n,'r ilii;I;',irn"¡"""r'irl¡i:'llr:'|i:k J¡';;rn'Jr'"¡iir irìrti'¡:
Irrt,-ìftrrl(r¡)rlLô;,,tp,,r,'t',,t¡',,i'firiti; lt'-{irr¡¡}rltr'i,; ¡r¡L'(trrtlrtr¡rrrìruli':t'itl::; l¡¡'
Þì;J"';ï tì¡;,'.i:',)t': ¡;,'sci'.'r.(r i;;;; ;';.'¡ j 'r, it ''ti 't sl'lrl'i : r' '\iri' Lì I rtjÍi'i t': r'4 ; r:rr'

i:i;;.ii'"iä;iil';;ì'"t¿hl ;, \'cirriirr ¡'r"r'e ; i'', '( irrr vc¡i¿'rrl r'l'i'¿

):1 "^"-:ì;)'-.

t

.,. ^ .1_

t(

,,.' ;',.

.\.:., :,

---C phioth.rit Jragíl;.: ; p,rii oi ornl eiìcì (ìcGo.l lii(lo, x d

- -t.)rthioconi*:-t tigru; prìrL cÍ orrrl sicle

b

4 ':J
li

2. l)omal si<ìo, x S. (Þ'rorn Ða¡rùturi;'s
È'etrrrc.)

1n

'-(i¡tìtíoptila er.trtca; part, of orol sido (o)
i¡ì ¡r¡r', r,-f nrm {b), anti oI Corg¡rl ¡i¡ìa of a¡¡n
u:', "irield of .t orrrrçr:r aper:irri'n (rl). x 8.

()

*Oph,.iopholi; acttlealct' (I¡rorn Dortlrrrr'L'l Ìì:rrnn')

l- Prrl cl o¡:rl ¡l¡lc. l. Of .lonutì rlt¡a' 3 Tso ¡rrrr joltrlr frout ¡li¡l¡l ltrt r'l r¡¡il
Lc .'lc*, ¡lroyrlîg qlls lo*Èí .t"t'.pr"" ii^t"r'i'uã'J tnlti & I'ook' I trtr'l : x l lJ' x:



L1 ou Lsr
üouth lapil}a1.S

,1 ttt¡,hipir.c'iia r9t:a,itu!¡r; ¡r*rl ol ornl sirlo (l) lôrl of ,,lors
eiclo (?). x I!. (Þ-rorn .l)<tttrtrL'r );'curut.)

28

LI

--- Í! t, tt tn ¡t h ì v r c ii t t t t<: kt lc ; p;!r¿ of c iaÌ r.^¡ì rj,,1,t,- :..1,i.: +_
(,\l tr: r )i or:ìr li:¡, r'v'c¿¿j ! c h i t w i.t ç i i ; tt.j

,là

(\

t
: j:.i

ìl

:.'ùr-it)
. ..i-troc¡ti|¡.,. l,¡,;;i,r,¡1.:: ; l:r-rL oi cr¡il r:i,l¡ i l i anii i:f i,;::rLl sirlo (l)

") ') /1

.,t

-i n,¡,r;,i';r,r Chiuj.zì; ¡rrrl oi rral -.i,jc (l)airrl rio;:::ri *i,1,: l:ì1,

l.ì il.i,-1 r

,'- ti 't ',i i_ .1
I

L

..i,

i.'l l-i ' i-rnpbi.,::i
psr-h t;' o.i.-tr

p¿',J'b o'i clc:'*ai. :.ti-r,i.,,r>

C c.i ¡' s ¡-1. s i..d. ,3 + .i' 1:r 
ii r I r,r

¡r 'r!il - i: 
-*ô¡-.,

tq

.-..7-2. O¡irìura Sorti, 3-1- L). l¿rlurc¡rr¡. 5.8. O. albid<¿, 1Ì¡a
rr¡>pcr fi¡r.rrr:s rci).r-.5rlrìL J)nrù r'ri llro r¡rsl si,je, thc loucr figuret of !.lro
ri¡¡rscl xiilo. x {. (.!'rotn l.)orrrttcr¡'r -Fdurú.)

-{)phittclcrr s':u!t:lum i ¡rLir; oi c¡,r! ¡rirlc- x Jt)
( !-rom !iotrhloi, ;""lori,:r;o, :1. i. I

--_l -2. O phì ttrs rol:vsla
'-ûp)riura a.fitrL:;

,rlri of orrrl sitle- x B.

..t ï-

i ---\

?t ii 3fl
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IiOLOTIIU}IOI DEA IJEA CUCUI"ÍBERS

!i,-: i..:'i.l¡'.lr',i,.r'.nr; ai"e ::atl.rer scf L ' 6aiiôai3s-.shaped animal¡¡, Tha

ilirì.rtì': r.¡' ri: {rlri.} ciì1,1 of the body, .surr,Juncled by retra,:t¿rb1e tent"-

.,rc-;eri. :'r,.i il;:.'.'iì::s is ¿rt the ot-h.er end (l-ig. C, D). In sorne

:;.('i:Jcli e.:ì ..ì .-' i:.jrl ..ì.' j.s fl.attened. and the unclerside on i.¡hich the animal

i.i:rll..ti :.. i..:¡.i,r:,ri _i-e¡-A!:Êl; tfrr: u!-Ðer s.ide is termed :::-f " There

i :',:: ì:¡isi..-::i.ì_-.. i.: v.¡ J.çngitudi¡r¡-i. .r-L)!,,-.i of tube feet, but .¡arious morii*

!'i.ci, t í,:r'.' i' i-::i.:,: pattern exict; :.iJi-¡ri epecies Ìrave nr: tube fee-i;"
':,:l 1j. r' j ¡,,:, .-r:::: :..-L u are ìtept in c o.,,.Ì- i;ea-tgater they may extetrcì t[eir

ie.'r'Li,.cl-es, íLr.r1 it ier sc)ntetimes p:_-,i_;.iikr1ê to narcoiise ancl fix specimenË

''ri th tlrt:-i-¡' tent¡.cl.es extentied. Frese:'ved holothuria.ns often nee c1 to

i:e d"isr¡ec ied to cLisco.¡er the 1;en L:¡cl-es" rn one grorlp the pa:'t oi.

tlii: bocl;r i¡:rned j,a.teì-y bêhind the tentac-ì.r:s, called the in trovert

(l':i-g. 52),:Ls crlore flexible than ilie rest and. can be 
""r*"rJtu"the body b-v sp<;cial re Lr¿rc-tor rnu¿c.ies u cu.myÍng the tentacles ivsll

oub of si.¡irt' The skin, in rnos'L s¡reciesn. containe snall-caLcar.eoue

deJrosits ( spicu1es) vrhc¡se sirape i;-; i.*portant for identlfication of
r;¡',elc.i.es- To inveatigate ther¡, rnollnt a snal-l piece of ekín on a elir1e,

in ¡¡ d.rop of 5Ù,(, gLycerine anrl exarnine with a low powêr objectÍve
(e"¡';- x 10). Ge¡rtle pressllre on the cover elip nnay help to make the

r;picules more vj-sibIe" A eecond preparation may be. made, ucing a drop

of corn¡nercial irleach Lo clieeol,¿e the tiseue and leave the spicules,

t¡hicli can thenbe rinsed. in a dro¡r of water and. mounted in glycerine

or."t r;,ore perrn:rnent necìium- Fornlalin-containing fi,xatives tend, to

clissolve the spicules, eo it is best to preserve holothuriane in alcohol,
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4
I t'ube feet pr:esent; tentacles peltate (S'iS" R) or dendritic

(l'i"n. Lì)

llo tube feet; tentacles Pinnate

)¿-

or digitate
i¡arn " SYI'.IAPTIDÀl 22

2

-'). l'ìo tentacle arnPullae

(t¡p to 2O tentacies; sPicules

Tentac le arnprrlla.e pre sent ( f ig' D )

4. Gonad.s arre^nged 1n 2 tuftst oIle

Telitacles
tentac Ies

lllent ac le s

t e n'bac ]e s

pelta.te; no retractoi' nlrisc-l-es or introve:'t ' though

mary be hid.den in fold of sL;in

dendrì-tic; :'etractor tnusclea and introvert present 
'

can be r,¡ithàravn into bodY

Farn n Sïll.ùLL,q'0TlI D/+-S

)

6

t¿rb-l-es) ¡testl'Lhuria i nter;t i nal:i.

each sj.cie of d'o:lna1 rnesenterY

l'am" 5TICliOPOflÐÀE

1-

t:)

Gonacl¡i in a single
(nig, c)
( aO ten+'.-rcf.e6 ; fet+

tuf t , on Ie f t sid e of dorsal ir'esen.l;er¡r

" Faro. HOLOTI{UBIIÐAÛ

api-cules r^¡j-thr ll holes (l'ig" 5Ð
Holoth uria f orskr:]-i

5 " BodY

rods
cylinCr:ic:r1 rvith scattered -l-arrge pa'pillae ; spicules tables 

'
& s'i;ars; live aninal red. ( occ " ;-hite ) o

sti chopus t"qgglge

along oentre

. Peolue

Iíne of sole

nhantapus

(.\
z ¡ \,-*'

''', {,-i;--'

Body f lattened, v¡ith fri-nge of

(r:-g" 55), r'ods 8. a ferY stars;

Body

Bod.y

with flat loler so-Le

cylindric aI

?" Bod.y high, sole súal1; tube foot

large 'paPillae; sPiclrles tables

live anirnal brow-n ' ñ

S'tichopus regsrie
Fam" PSOLIDAI

6
nI

I

flattened, broad

fe et
13ody

tub e

oval. shapa; centre line of sole' vithout
B
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B- Sìpicules in sole are snall òl.icate Plates with holee (I¡iS"

Peolus
#

6qUAmatus

, larger''luberculate boclies

9

Spicules in sole

(nis. 6?)

are srnall- cutrls ancì'

You.ng Ps-olgg phantapus

Fam" ÜUCUI'IARIIDÀE

farn, P:IYLLOPHORIDAE
1O tentacfes

10 )-arge aud 9 or

i
\ 

<L'

\L, ;

'l Q .'.r.¿";'.-; -""
t,,-'....¡rl{.j.,.'

29 ':-"'1'.'' .:

1O small ter'.acles

10. Tu'oe feet

lube feet

tn 5 fairlY distinct ;'ows

scatterecl all ove:' bodY

n'l-

11

17

12

'ti

1rl

4E

16

tt. 1ìor1;¡ thj-ck; slcin leai'bher3" a lntos t

s¡.iec i-rnens have plates rvith lrol'es
üu

ßor,ly r"rol thick; skin rou6h' íiiAl-!]¡ spicules

Body nari'o"r, v¡ith tLL'inner posberior

¿rnd ¡:rirooth Plates v¡i'ch hof es

tsody not elongated

,,¡ithout sPicules; Young

( i¡íe " ,6)
cunìaraa f ro:rdosa

41)

13 " SPicr'rle s

SPicr-rle s

14. Spiculea large Plateso

end; slicules slnall cups .t \'r- \
i -J\'tÐ -;. )
: 't-^. *-'". Cir-'

Le pfoPen tac!a e lonir'a'ba

smootll pla'Les, soneti:ïes also sIIìål:L stars

trrberculate plates ' "¡ith 
cnall cups or st'ax's

r:¡j.th meny ho]-ee, closaly 1:ac'ked (Fig' 
'(')

15.

Pa-nn i¡rsia

Spicules small Platest r.,¡irh 4 main holes; outer laYer of

¡i¡.r-shaped sPicules (l-is' 61) f*l{,gg''lå gl:¡ciQgla.

Spicul es tuberculate plates u¡itir 4 holes; outer layer of

cup-shaped spicules (nis ' 61) g91i'"' I:ggv{9i-

Spicules tttberculate platee v¡ittr 4 or more holee; outer

layer of irregular star-shaped spicules

16 " Tube f eet ac;:r'ce ' in 5 zi¡:-r'a6 Tows (apiculee Fig' 61)

9gr"e tegl-ge

( spicules I'ig ' 60)
Tube feet in 5 cl'ouble rovt6

gg*gq Plegg:,"



1?. tloCy t,,;.tll s¡:,.t.cu-l-cs are siir:oì'ir

18. l:i1rit:ul.:s (j'r,,,. i¡¿)

plates',rith holes (fig 59)

PseudothYone raphanne

ii¡ricu1es, if ot'esenl, ere sn¡rL1 t¿tbles 1B

nurleroilõ in bodY r*a11

Iþxglg Is-u'q

S'oicu.le:; ,: j. lli,-::: ¿tb,sent or in r¡Êl¡¡ short "tail'r regíon on1'y 19

19, :i¡iciiie¡; i¡r l;.li-I re¡;ion ancÌ

i'Ío r-;pJ. c tr.L e s

in i-¡ltrovert "

Tirgrg

l[¿sg

íeet. jir 5 fairì-y cris'¿inct; rol'rs;

Lnerrû1s

rosco.¡itå

nurneîous spicules, tablr:¡;

Neooentadactyla rnixta

21

vðry snall- ; b octY ',va11 thin;
animals

tub e

?O

)1

'lube

r,; i 't ii

'lu!,i l-

li,-c().lurrrn spire (i.'ig. {ti) ?

t eet ùcab tered aIl c'''er boCY

,:,i-i 'l i-'-'

1, teritacl.es, 1O.-tar'5e and !
feet lirrge; sPicules tables, scarce in older

Thyonidium pe 1luc i driro

pairs 1ar:¡1 e and ! pairs .srnall; body

thil:., ïiÌ.r).' l'ì.ulnerous; no spicr-rles in
wall-

b ody
2O Eer"rt-.:c1.r:s, !
thiclc; trrLre feet
wali,, te.ì-;l.el; i¡r introv¿r.t ( t,i q. 66) Duasrnodac t la comnune

l{o siriculeo; 1O simPle

Spícules anchor-sha'Ped

?-3. narroli' rrhandf e t'

rrot ha.",..e h¿rnd-le

?4. 11 'bentacles, each with ierminal
ctigiis (sPicul.ee I'ig. 6l;

'12 tenLacl.es' each r'¡ith 2 Pairs
di¡';it

tentacies .P:þg¡"9o9*nge r9þ3I

i.;j l'rl attached anchor Ptate

Anchor p)-abe has

Anchor p,l.ate does

( Eis,

( ris
69, 7',)
74)

23

24

26
.ì

¡

. i'i /.'l
/. ,. 

_,
digit and 1 Pai-r of, lateral
. LabicloPlax buski

lateral digits, no terminal
25



o()

225 Ànchor ¡llate synlne¡¡1r-:"tì' irrl-h 6 rn¿:'in holes (ti-t<e

LâbiCoplax me

Fis. 69)

dia

Ànciror plate thrn' i.rre¡;tiìL:rr sìr:ipe ' 
manY holes

Labi<1o ol'ax

(ris. 71)

disitat a

28. linciior i1¡"te¡; have :;e]'rat-¡-'ri

26" iO Ientacl::s

12 tent¿rcles ( rai:elY

?-?. jlent¿'rcl.es e;irriril'c

1ur. l¿:.slr-t.s p-ì-iitlate, ?

't;A 
"

l,.e irt gs:¡n+ r:ie rnj"-utlta

to l+ r-iairs l-¿iteral dig;it6 o

l,Ân tosynapta cì e c;.r:: i- a

.. /rri -.- .f ¡\¡)(i í'ìe \!19" /))

Le nt o qyJli F t-1 øa-l-iierri

-,ot\)

?-9

:'biii;, J.urnbefls anil sipheres;

LepLos narr-ta inhaererls

C-s;lraPed o:r 0-sha1:ecl " 1Õ

1

Á-nchor p1-ates have 'sir'oo'i'!i cdfle

2(). .Jpicuies in -l'ongi' brrcii'nal ¡lusc-L¿:s ¿.rre

t entacl e s h¿lt,e 1 : ? pai rs pi nnule s

;ìpi-cules in'l'on13itLriii'Li''ll- l¡'usc-l'es are:

:ipicr-lles iri t¿¡:t:':.cl-e:; ii'¿: r'o'ls v¡j'th

,-) - 7 i-ai¡s Ol.' t'ent-¡ic-i¡:' i'r'i nr'r''.1 [el;

Li pÌ c ri1. e s i lt t e nt ¿."c l- e's a r ¡r ç - ¡':þ 3 per d''

holes;; 'i - 11 p¿iirs; oi r''!ilri''r'Les '

O-shaPecl and rods l'rithcut

' Lep'to SY nap.ba b erqen.s-t 5

¡l

hoLes in fhe

l,e ptosyna pîa.

knobbed etlcì';;

6 p¡e¡ ¡.t a-

i
I

I



,{ PSLTÂTE TENTÀCI'ÐS B EXTENDED DETiDNTTIC TEHTÂCLE

longi tudinal nu¡¡cio ban¿("
ÐtSsE(lfIo¡i oF lt0LOTll

I^oiat t'

lJRI.{ ( Lu,trvl5 )

lntes'tine
goiratL

polia.n v'¿sícIe

( ¡ltclolr¡ )

i¡

.Le n iacl:

.$ntacJ-e arrPulle

!r.*rr¡:r: ì 'nlexrrg

Al{ATO}'/,i{ 0F À H0l,Ö1r'iiull1Åì'j

neí-'/e rlfìg
¡\ I r (l'n
'J u¡¿t"

tenta.cle bucc¿i tube'Íoot
nerirePcr'ic

h'o'iY euvi¿rian oí'g{n

cðlc¡rea\15
rinq heenr¡ì Pìexul

cì¿3cà

respìrotoiy
tree

3nü5

€rminal
lenÌacle

a

qonò d

'tu-n.tnc1.ei anpulla = bucc¿l arnpulla

poiian vesìcle
tube-foot



5¿

bu,iiry
| -,:¡'i s. c L t: e

53

{,tj) x¡r.P,Fb0-í/' v?' t5?-:

r.9

-.-*l)trpo:riÌ.s o! II tlo-
thurío ?'orriuli. x åõt-ì.
(,.\f ør )1oÌ1, Cclalngue ûrit,:
ílchir,a!. ¡

q.8'J4

^*C¿lc srootr$,dof oií r*
t,rbloa) ol l,I ¿tclhtría inleri inclír,1¡rtrgr'¡: rt

tlì¡o f oe L

æ¡r¡ fror¡r abovs gnrt in slclc vlorv.
x !.i5. {}'ronr Ð.:nnsrk'a 7'øuna.)

:1 0;
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TCII.I- ¡IOIÐEA SEA URÜIIINS

.ù]clil¡roicìs art: gì-obr"tì.a'cl e88_::}rape.1 or i1¿itiened, l';ithout a-.]:1 s"

,I,he sI..eIeton, or [.r-'3t i'orns a con'rplebe cover-Lrl8 ancl is conpOsecl of

l.]..,it cg.].c¡l'r¿oLr¡ p'Lates i+1th knobs or. trrberg}.sq, t'o l*'hicìr spineS are

at,.biic}..ec" ,ih¡', l:iorri.}i is on lhe unclersir]'e and tlre anuÊ is ei.i;he.c cn

t.Ìre u.1:¡ie:. sicìe (. in re;3ul ¡tr r-i.t-ci;i. li:i) or ne¿ì1' olls end cf the eøg*sher'peil

.iesb (i.¡r iÌ,r.egul-ar'urch-ins). lL'llu p1-a.'bee oí thc'bea-L artr i¡ ien coubl'¡l

serj-es (i¡j¡; J1)" F:lve cour¡'Le se:r'ies are perfor¿r'te'1 by srnalt îÜr'* 't'i:-
''¡', 

,,, 
t;

co]-,!ec;ted to tire sof L iuþ-9- *l:i! (:"jg' C)' Tire 'oei'forat'e11 
pì-ates a-re :'

j: er ¡:nte d

i nt c'r"anbr:ta.crer1" On both. ser.i-ee; of piaLea large H.IÌ}5:J'Ï. !g!'-"-tg]tg:i

ci.iii-y prina.ry -sp-ì-neç and small .ac-i1-o-Ig-qlJ !-y,!s-i:']':q G3':rry -*eco¡råa:':¡

s;ri,riefr (1;'rE. 17)" In regul-a:: trrcìlins Lhere is ':r cj'r'Çìiì'14Ì" sof'L*

sl.. j-¡rned ¿r¡ea. ¿rrouncl tìr¿ ntoi-iti'r, -termecl the lÌg::t-t-gjlg' r+Ìricl: bea:-s a

'v¿¡r'i.¿r'r¡ie ¡trtniber of srnal'"l caica:'cous plattl$' ühe test ai the e'ige o'''l

tiie nerj-stome is ¡rotcheô r'v e'rll *SJL9- (oee !-Lß" O) " Tbe pe:::sbone

j-s nob obvious in irregula¡'urchj'ns bec¿lt"tse i.L ia covered withc'ì"o'seJ*¡

littinSplrites.TiregLil.esaretypicai.l.yconical,butinheal.-'-rrr'chins,

t}re;rerrevariouslyffatteneclalrclornamented.Inatlr1itj.on,hea:t

urchins of ten have omall , cark, c.LubShapecl spines arran8ed in na¡"rov¡

banrlstermed.faici¡rle9(Fi8"L{l)'ÄmdngthespineÉ;a'redel'icate

pincer-1ike or'gans termed dicellariae. These have f texible sts'l"lts

'Ì:he ¿lrrbtll-acral nl-a1e,...; a¡ic l}r¡; j-¡rter.¡ired"iate seriea al.e te¡.med

e

arrd head.s composecl of three calcareouõ valve6" Those with large

q.lobular heads, the gþ-*b-L L-gLt- edic e l-]-ariae âi'e v¿11r-labis i'ir i;il¿':

i,entj.f ication of regular. u:"chins. They can be rnounted in a crop

of 5A',!, glycerine ¿lnd' ex¿rrninod" rvith a l-ol* powe:c ob jectivo (x 1C) "

e
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1 . ISocìy round, .r-nal opening close to centre of uppei' side 2

ISody oval , anal oporring posterior or und'erneath

,\rnbuf.¿r.crar ¿rnd i¡lteraniburacrar p1ate6 extsnd to cover the

peristoine (I'ig" À) Iam' ÇIDÀRIDAE

Cídaris cidarie

Onllr sirall sc¿'.1e-lil<e plates on peristorne

'I'estioinc:lsedbycleepgillcìefts;stallcsof'3lobiferoris

pedicell.ari ¿¡.e bea.r niucus filancl¡r t va1ves lack l-ateral teeth

(¡'ig. 1?) . FAM' TOXOP}'IEUSTTDAT

Soh áre f e chi.rlus granule-:i-

Gi11 clefts s.Li.6ht (riis.'J|)i no glandn oir sbalkls of ped'iceì1-'

11

L

f\*- 'r.ò' '

4
ìr

etr'.a ae

Va].vesofglobiferousped'icei].¿t::iae}raveno].ateraltee-bh
(r.ls. J5,); spicules in t].rbe feet have branched ends (rig" l+2)

valves of slobifer.ous puai.""rro.r** -î" r:;:::î::::ÏiîÏÏr,
spícules in tube feet ale C-shaped Farn" ËCHTNIÐAE o '

)+)i
6

5" Globiferous pedicellariae have

neck; 5 (occ. 6) Pore Paira in

Globi ferous
6 (occ. ? ot

ovoid heaê and" Ùhick muscu-lar

each ambulacral Plate (I'ig' 37)

. Str loc entrotus droeba chi e nsi e

pedicellariae Ìrave globular head' and short neck;

B.)po*" pairs ín each ambulacral plate
Strongy ].ocentrotus

i.,pel1"iqgjl \

pairs in each anbula.cral plate ""
acentrotus

cr

6. ') or 6 Pore

'-l:'s.' )
;.1 '¡<\,!.c
5*

l. '). Lr{

I l-Y* t'ui'

7
3 pore pa.irs (Fis' )9)

Par ll-'vaGu 6
#
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7 " Perj-storne packeci r+ith sma-11 thick pi.atee (nig" B); val.;es
¡1ìobiferous ¡recìicellarriao have ror./s of La.teral Leetþ (fig.

Psammechinus n¡i 1ia¡'is

nT-

1l+ \

\

\.J
\r.Þ. I

Prlristorne srnootir,

pedi-cellariae Ìrave

vrith a

one or
few th::-n pla.tea; valves of globiferous
t,¿ro lareraltesth each side (lig" j6)

"B

snírr. r-: ¿:,

on-13'

(tri6" lB)
eleg.anå

Altr:rnate a.rnbulacral pla-Les f.ack pr.Lroary tubercles (fig. 39) 9

9" ilest whj.te, globular; spines shorl, ¿rn'l slender
Echinus ùenuispinu:

Test at l.ea.s1: parrtly coloured 1A

?e:;t globu)-ar; uni.t'orr:r1y ¡recì o:' purp,i.isìr; priraary enc seccnclar.;y
sp:i.nes of ecir..r.al- size, f orming;, a unif orr¡ coat ,of short s-:i:nes;
plates on peristorne carry sma.l-l- spines and pedicellari;i*

Ilchinus .e sculentus

B" !ìver'.y ¿rm'oul.acral plate has a prirna.ry tubercle
Echinus

Tesi sli¿ahtly conical; stripe<ì b¡'or.¡¡r .iinc'l vhiie; primar¡
J-on6er than second.ar¡r sïanes; pl ateG on pexistone calîry
pedicellari¿re " Echinus acutrrs

10,

13" Upper fasciole
(ris" +Z)

'11. l.,louth and. anus both on underside; very smål-I species (F:-*q., l+i^)

Eshinocyanus pusil.l-ris

Mouth anterior, arlus pos'berior (fi.6" 4ç) 12

12. One fasciole, below tho anal region fam. SP.â,'3ÂNGID.LË

Two fascj-oles, one subanaL and. one on upper surface (fig. 48) "13

encircÌes tsps of all 
;ï: ":ï:Har peiale

Brissopsie lyrÍfera
{

Upper fascj.ol-e surround.s
(nis. 48)

only bhe anterior arnbulacral pelal
- tr"am" LOI¡ENITD.A5 1lr
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1¿+, Anterior a'nbul-¿rcrurn

Anterior ambulacrurn is flush '"¡ith

f orms a deeP f urrow (¡'ic' 48)

Echinocardium cordatum

test (ris.4g)

lar.ge (ris. 5r ); on rtPPer side

spineo are rnixed' vrith small

Ectri. n ard.iunt fl avescen6=:::;*--æ

er side all sPines equal i¡r size

!jcnln ocardi u¡n ennat i f i. du¡n

conePicuous 1on6 nha;';i

ei cle

Spata=gu Þ i:eu5

aCt)

t2.

1'a "

Labrunr (plate behind n'outh) is

large bubercles carrYing 1'ong

tubercles and sPines '

Labrurn sniall (ris. 50; on UPP

Subanal f asci ole oblong (irie " ¿16 ) ;

spine6 amoÌ1g smalle:' spines of upper

Subanal fasciole

obvious

heart-sha.Ped. (ris" 45); large
tãngug

e pine s le s¡;

reFill

I
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