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" ON THE ANATOMY -OF THE COMMON SEA UFII.CHVIN ‘
Stomopneustes variolaris (LAMARCK)
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) ‘Abstract : In this paper the anatomy of the COmmon sea urchrn ot the Ind:an
- coast Stomopneustes vartolans (Lamarck) is presented The external characters and

all the systems are descnbed in detail. Notes on the habits of the sea wrchin are o

also provrded
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B INTRODUCTION

__'Indlan side. Aiyar (193 8) published a- memorr on the anatomy of the sca urchm‘
© . Salmacis btcolor James (1967, 1968) gave ‘the gross anatomy of the holothurrans '

. ~described the anatomy of the interstitial holothnrlan Psamothutra gcmapatt Mary
_ Bai and Ramanathan (1977 have pubhshed the internal anatomy of the holothurran .
Holothuria (Semperothuna) cinerdscens from the Kanyakuman coast. Mary Bai -
: (1978, 1980) pubhshcd on the anatomy and hrstology of the commerctally important
" holothurians Holothuria (Netriatyla) scabra Except for the papers of Aryar (1938)
: '_ and Mary Bai (1980) the other papers cited grve stray observatlons on the anatomy .
of holothnnans 2

The sea urchm Stomopneustes vanolarts (Lamarck) (PI I)is a large,,

India. It occurs nght from the low water mark to 20 metres depth. It has a wide

-Present address : TRC of CMFRI 90 North Beach Road Tutlcorm 682001

Informatron on the anatomy of echmoderms is scanty, more SO’ from the- S

8 Phyllophorus (Phylophorella) parvipedes and Stolus buccalzs respecnvely Rao(l968) o ”

consprcuous, often gregarious sea urchin in the intertidal region in the seas around o

d1str1butron and is reported from the Mascarene Islands East Afnca and Madagascar, Lo
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S E A]ahla, l\f{aldl\’es alld I;aksha weep, S nka, Bay Of Be gal Hast IndleSt 3 N 1 i i ¥ ou n he nter: ad a
:: d 1-] I.a n B ! structures called dCl'm‘ll branchtae WhiCh are arranged in t":lj‘élg;" 0 Np‘“ it L ne l
t t 11 ’ : 1 ; S t] 3[]1 ]’apan and South acltlc Islandf’) ( 1 3 areas. At thc ‘tbOlaI 01 |.1 . t x t : l l
- i < e i W
| 1) t 1 ll 1St 1 t 1 t Dn 1 t 1 A-h‘lrtc etrl:‘ SI 1 Iy ere lq a small apetture [he anus hlch IS Surrouﬂded
] ] d 1 he SE‘,iS ago n(i ][Hl a 1 5 I(-PD ed 10 - l)y a arca Of Ieathel‘y Sk]n Cﬂ”ed the perlproct

© Ratnagiri (West Coast) by Ranade (1 979) and from the Lakshadweep by MNagabhushanam [
and Rao (1972) and James. (1969 1989) It is w1dely distributed. in the Gulf of |
Mannar-and Palk Bay: and reported by Bell (1888), Thurston (189 4), H. L. Clark f
(1925), Gravely (1927), James (1969, 1986, 1988), Satyamurti (1976) Joseph (1978)
“and Rao et al. (1985} It is reported from the Bast Coast (Madras, Visakhapatnam
. and Kanyai\uman) by H. L. Clark (1925), Gravely (1541) by Giese er’ al. (1964) :
D from Madras, James (1969) from Waltair (Vlsakhapatuam) Ganapati and Sastry  §
' (1972), _Reuben et al. (1980) an Sastry (1985) have reported this specres from |
Visakhapatnam. This species is recorded from the Andaman and Nicobar Islands -
- by leader et al (1985 1986) and James (1986).

The entire sulface of the body except the peustome and the. perlproct 1s
covered by spines The spines are of various sizes; the large ones are cailed i
spmeq and the smalled ones are called the secondary spines. The spines are 'ﬁtam:rz
to the test by somtthmo like a bdll and socket afrangement. At the base‘o{ . eh
splne there is a cup-shaped concavity which fits over a bali-like tubercle eal('i
test. As the tubercle is larger than the base of the spine, the spine has a lar eotn oo .
of movement. Around the base of the spine there is a circular ridge toru?ed ?Jnge
ring of mmute projections; the base and this ridge of the spmes are connected w)tit:

tubercle by a cylindrical sheath of muscle-fibres. By the contraction. of these fib
the spine moves in any direction. : -

Smce this is a large, consptcuous and easily ava11ab1e sea urc]nn itis often
_ given to the students for dtssecttons and-also for mountmg of various types of
‘ pedrcellartae The anatomy worked out 1n detail and presented here will be useful

_ f Besides the spines the surface of the sea urchin is beEet with fine ilouble
rows of delicate tansverse cylindrical structures bearing suckers at their ends. These
- are known as tubefeet. Each of the double row runs from oral to abotal side in

Among the Spmes there are outgrowths of smali peeulzat slructures, h
pedtcellartae arising from the surface of the mtegument Three types ot edicell e
-are found in this sea urchin. They are known as trtdent'lte trlphyllous and ¢ Il)uoc LI alrﬂe
. pediceilariae. Each pediceliariae consists of three blades or jawsg mouried otrpz:i:n:

' EXTERNAL CHARACTERS

The test of. the sea urchin is more or less globular with Iarge, smooth and
pomted spme,s._In very large specunens the test appears to be slightly pentagonal
Cin shape The test is arched on the aboral side and more or less flattened on- the §

oral s1de and scarcely sunken towards the pertstouual edge. The spines at the ambitus
. are very large and those on the oral side and some of them surroundmg the mouth
are flatiened which aid in shovelling the food into ‘the mouth. At the cenire of the
oral side there isa cucular openmg, the mouth through which project the frec ends

‘:.stalk and a well developed musculature for opening and closing of the jaw. Th

+ stalk contains a calcarcous rod which articulates with a minute tubercle ortjthe t .

. The pedteellanae are covered with ciliated epithelium which is modmed L feSL
special receptor org'tns on the inner surface: of the blades. - - T

- Tudentate Pedicellariae : In tridentate pedicellariae the calcareous suppo;tmg
in- B
; the stalk does not extend to the base of the blades. The uppes poltton of
e

pedicellariae ‘is mounted on an elastic tube which enables it to fove in

of ftve teeth

. Surroundmg the mouth there isa circular area of soft skm the penstemral
membrane The penstonual membrane is supported by many | feuestrated plates (Fig. 1).

_ Such splcules have been teported from Salwaa s bicolor and Stomopneustes variclaris
- by, A"" ‘ar and Menon (1934) ‘Midway between the edge of the perrstome and the

: teeth there are five pairs of special tubefeet calted buccal tube feet Just outside

the pertstome and amongest the spmes are snuated ﬂve parrs of branched and ﬂeshy

ecti i
fon-and also to reach the site of offence easily. The thiee blades tonch only

tl
1e base and at the tip (Fig. 2, A & B). The blades are dumb-bell shaped

: Ophtocephalous pedtcellartae : These are more numerous than any other
0
pedicellariaé found in thm sea urchin. They are scattered all over the test
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- and the stalkis supported proximally by a calcareous rod extending to half its length;
the distal hulf is devoid of the rod but contains an elastic band in the-axis ahd is
_therefore flexxblo and mobile. The blades (Fig. 2, B) are of various forms with short
or elongate blades. The margin of the blade is serrated and the serrations are large
~ and appear like teeth. The apophysis of the larger forms terminate rather bluntly
at the base of the blade, not continuing on to the edge of the blade ‘which is the
usual condmon in ophlocophalous pedicellariae.

o Tr1phyllous pedlcallanae : The. triphylious pedicellaciae are the smallest
in size. The supporting rod extends for, about half the distance of the stalk, the

' dlst'ﬂ portion of which contains elastic t:ssue and is highly ﬂox]ble :

Pedicellaride serve for the purposes of offéncé and defence, The sea u1ch1nsk

. being prowdud with a body encased in a rigid skeleton and leading a sedentary

life have to constantly protect themselves from other organisms settling on them

or attacking them. They have to also get rid of the showers of mud and sand. The
vanous larvae of the sedentary organisms form a menace to the sea urchin.

, The two bl'\des of the triphyllous pedtcellmne hold the particles of sand
~ while the third blade hammers the particle into dust and is finally swept by the
- cilia. The ophiocephalous pedlcelhrﬂe grip the larger prey which brush against

. the urchin fmd hold fast the prey tiil the tubefeet take it up and convey it to'the -

_ mouth Thus d1flerent types of ped;cellanae functlon in different ways ¢ and keep
‘the dehcqte skin of the urchin clean. '

_ “There are minute, glassy, club-shaped structures covered with cilia: 'md
possessmg artich supply of nerves at the bases mainly in the radii of the oral surface.
These glassy spheres, called the spheredia are attached to thé ambulacral phtes
by means of short stalks. The sphaeridia serve the purpose of balancing. .

THE SKELETON

~° When the spmcs and podwe]larlae areremoved the body is seen to be enclosed
“ina flrm Jmmovable skeleton called the test. The test is composed of twenty rows
of calcareous dermal plates fitting closely-and rigily by means of situres. The dermal
plates lie bene’tth the ep1derm1s and below these pl'ltes lie the nervous and water

vascular systbm The skcleton is dmded 1nto three parts. 1. the plates of the globular
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shell or corona 2. the plates of the apicul system embedded in the per’iproct and
3. the plates of the peristome. The corona is formed by ten- double rows of c,oronal
p]dtes arranged mondmndlly from-the periproct to the peristtome, Five ot these

_ double rows are radial in position and constitute the ambulacra and the other fi
of them are in the mtorradml position. and constityte the mterdmbulacra "

The outline of the corona as viewed from the aboral pole is calIed ambitus
The adambulacrral plates can be casily made out in the living condition beca; ‘ '
of the presence of two rows of tubefeet running all along its length along one mar, o
of the plate. The tubefeet are absent in the interambulacral plates. The line d1v1di:n
each ambulacrai area from the adj joining interambulacral area'is more or less strai h&:
but the row that divides ambulacral and mterambulacr.zl p!ates from the adjomfn .
row of similar plates is zig-zag. Ina large specimen of 95 mum, test diameter, theri
are 17 plates and a in a small specimen of 55-mm. test dizmeier there are. 14 plates-
. in the interambulacra. Both kinds of plates are motre or less rectangular in sIllape '
| E:;Eiit:l ;urry tubercles on their outer surfaces for the articulation of spmes and :

| The outliues of the plates cannot be made out in Inrue'spec,iinens The ambulu‘éral
plates (Fig. 3) are more or less square-shaped each having one prinmary tubercle.
Inthe youny speumeus itis seen that the plates are orginally tri geminate with three
pairs of pore s arranged in an arc. The trigeminate plates combine to form compound
plates upto 6 trigeminate plates covered by alarge pnmdry tubercle. The pore zones
Aare arranged in three verticle series. This is clearly scen on the oral side. At the
_uboral side and at the ambitus of- the test there is one row of pores at the: outer '
\ dge of the dmbuldcral plate. This row is distinctly Vc,rtlcle and.the next two Tows

Are wavy. Thc pore zones do 1ot widen at th
e pomstomnl edge but they are
constricted, ; Sometht

_ "The primary tubercles are of the same size as the 1nterambulacral pnmanes
hey are not contluent but separated even at the ambitns by a series of miliar
ubercles On the oral and aboral sides the primary tuberclbs are- rather xrregularly
gveloped and it is difficult to say which are primary. tubercles and wlnch are secondary
.ber(,les In the pore zones there are small tubercles wluch may torm on the or: )l
de two distinct longnudmal SBIIES '



. ,gcmtals or basals. The genital plates are p;crced by well defined pore known as
’ ,Thc mddrcpome hds a piited appearence. Both the occulars and genitals carry a

- plates And the scattered plates embedded in the periproct consututc the (1p1cal system. -

~white tccth wlnch are keeled. The mouth leads into pharynx which is surroundcd
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) The interambulacral p]atcs (Fig.4) are one third broader than the ambulacral . .
: - Each 31"301‘15 is made up of two halves which are united alon th
plates at the ambitus. They become narrower adorally whereas the ambulacral plates “ of their length through a I g e greater patt
a lo
have the same width. Thus the ambulacra at the peristome is twice asbroadasthe | oo end o as to leg trngltuchnal suture bat diverge from each other at the .
‘ o g ave a
' mtorambulacra . _ . _ o . of cach al e b laﬂglﬂaf space between them. The outer lateral surface
v : _ 3 alveolus has a vcrucle groove for the attachment of the masucatory muscles.
The pcnstome is distinctly larger than the apxcul system and it is one fourth o Each tooth (Fig. 6, T) is Iong, slightly curved and lies Closely attached oo i adl .
o the mi
the diameter of the test. The pcnstomml membrane contains numerous elongated of the inner surface of an alvcolus The upper end of the tooth is soft nd £l e
' : oft n :
plates embedded in the- skm (Fig. 1) In larger specimens some of the plates carry - and the lower end which projecis through the monith is strong and firm with exible
. m wi
- pcdmellanac Of these, five paars are large and found opposite the ambulacral areas. ., - on ‘the outer side. The upper ends of the alveoli are connected by a dumb-bell ahndgc
, ._ L mb-bell shape
These are known as buccal plates. ossiclé known as rotula (Fig.6, R). Besides these fifteen pieces there are five sleni:l .
o : ‘ er
Thc apical system. is small-and is 1/5 to 1/7 of the diameter of the test. fods laying 3b°"e and parallel to rotulae and known as compassess (Fig. s, C)
) There are a number of scattered platcs in the periproct at the aboral end: Amongst The Aristotle’s lantern is operated by a COmplex set of l Atth ‘
mise es t the ﬂa[
‘distal end of the Aristotle’s lantern there is 4 pentagonal muscle known as the elevator

the plates the apus is placed slightly ‘cxcentrically. Surrounding the penproct there.
ae ten plates, tive of which are radial in position and the other five in the interradial
position. The pldtes placed in the radial position are small and called the occulars.

Occulars I and V are broadly insert. The occular poe is ‘leost situated at the centre
¢f the plate. The platcs placed in the interradial position are large and are called the

,Qﬂ the compass_(Flg.’?, EC). The ¢levator of the compass is a broad muscle and
e is attached to the compasses at the base. By the contraction of the muscles the comy a:':c. |
- are raised. The compasses (Fig. 7, C) are bifid ond on each side of them a hirso’s '
muscles is ottach'e'd'k,nown as-the depressor of the coﬁlpass. The other. énd of thw‘
muscle is attached to the test between (wo perignathic girdles. At thel upg cc cn;
of each pyramid on either side therc is 2 muscle known as protactor muscll)e (Fi |
B PM) It broadens at the Iowcr end and is attached to the test botwcen the de ressf
N of the compass and the perignathic girdles. There is a third pair of short n?uscle;
‘_known as lantern retractors (Flg 7. LR) Thcy are. attached atone end to the aunclc |
| and at the other end to the base of the pyramld Between the pyrarmds thore .
- ﬁve paﬁs of muscles known as mastlcatory musclos -

gcm[al pore. Oue of the genital plates is larger than the oter and is known as madreporite.

| single Iargo tuhercle i in addition to several small tubercles. The ocenlars and genital

At the centre of the peristome lies the mouth through which projects ﬁve

Asa rosmt of the contraction of the clcvator of the compass, the compassess -
strech out pulling the lantern into the coelom, As a result of this the lantern coel ‘.
'is pushcd into the general coelom. The dermal branchiac are outgrowths of theigzt:m
':‘lcoclom and when the lantern is raised the fluid in the gills is drawn out and th:Il
ollapsc The depressor of the comipasses. when they contract. they pull the lantorz

down to its ongmal position cxpcllmg ihe ﬂuxd of the’ ldntcrn coelom back into
‘thc gllls which. consequentiy beoomc dlstcnded

by mdsumtory apparatus called the Aristotle's lantern. In consists of five pyramids,
five radial teeth, five rotulae and five compasses twenty pieces in all In case of
Salmaczs bicolor in addition to the above plates there are five cp1physcs Aillthese
ossicles and the muscios attached to-them are inserted in the outer walls of five
sac-like cavities which are collcctwcly tormcd the lantern coelom. o

Anstotle 8 ]antern is sitvated near the: pharynx It is pentamerous structure

. of general conical shape with thc apex formed by five teeth usually seen protrudmo
from thc.mouth opening. The main portion of the Aristotle's lantern is made up
of the pyramids (Fig. 6, P) or alveoli whu,h are mtctrddml and vortlcal in posmon

e A Thore isa circular verticle ridge on the i mner surface of thc test and. cncuclmg
'edl ristotle's lantem known as.the penghathlc girdle (Fig.7, P) The. pcrignathxc
e is madc up of five atchcs callcd the auncles Each aurxcle is composed of
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two halves united by means of a suture. Each half of the auricle arises as an ‘intemal
projection from interambulacral plate arising close to the edge of the penstome

The two adjcent halves of an-auricle meet in each ambulacral area and form an
arched bridge beneath which pass the radial water vascular canal, radial blood vessel
and the radial nerve cord. ‘ ’

DIGESTIVE SYSTEM

The mou*h is situated at the centre of the penstome on the oral side,
Surroundmg the mouth there are frve teeth of the Aristotle's lantern. The mouth
leads to pharynx whtch rans vertically upwards as a narrow tube and emerges
from the top of the lantern and passes at once into the oesophagus (Fig.8, 0)
which reaches almost aboral pole where it is suspended by suspensory hgaments

from the plates of the periproct. The oesophagus passes into the small intestine

(Fig.8, SI) which runs round on the inner side of the test at the ambitus in
a clock- wise direction. The inner border of the small intestine is constricted
off as a slender tube siphon from its proximal to its distal end. The siphon

is believed to keep a stream of sea water that passes through the gut for the R

B purposes of respiration. After making an almost complete circle the small intestine’
~ twists on itself into a small loop and then runs round in an anti- -clockwise difection
- as large intestine (Fig.8, Ll) when viewed from the aboral pole The large intestine
is aboral to the small intestine and makes almost a complete circle and ascends
up as the rectum (Fig. 8, R). The rectum opens out as the anus which is situated
in the midst of the periproct. The walls of the $mall and large intestines are

very delicate. and distensible. The large intestine is highly sacculated and has.
red colour, They are pressed against the test and are supported by mesentenal. :

strands from the outer coelomelc walls. Asa result of this the large and small
intestines are thrown into flattened festoon- like lobes in each radtus

The walls of the rectum are smooth and are attached at the distal’ end to
the inner surface of the test by means of large number of strands.
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. or lantern coelom, water vascular system, axial coelom, the aboral ring, madreponc |

vesicle and the gonads which are outgrowths of the coelomelc wall

Perivisceral coclom The general body cavity is very spaciouns and occuplesl o
~ the greater part of the body of the animal inside the test. Iti is filled w1th coelomelc B

‘flnid Whlch is shghtly alkaline in reaction.
| ’iI‘Ii_[E LANTERN COELOME AND ITS PERIBAEMAL CANALS:

The lantern coelom surrounds the pharynx and the Atistotle‘.s lan,te,rn . The"

lantern coelome is cut off from the general coelome by a membrane known as lantern - -

membrane. At an early stage five double peribaemal canals are given off radially '
from the five corners of the lantern coelome which run outwards between the radial

nerve and the radial water vessel. In adults the two penhaemal canals of each radms o
~fuse into one and are completely closed off from the lantern coelome. Bach radial -

penhaemal canal becomes mdependent part of the coelome extendmg the whole o
length of the radius. The lantern coe]ome is'in communication with the external

- gills or branchiae which lie at the margm of the periostome on the oral Slde Branches '

are g:ven off {0 the pod1a that accompany the podlal branches of the water vascular “
L c_anal. - ..

There are two consptcuous sinuses that accompany the- festoons of the small

. intestine. The larger of these the inner margmal sinus arises from the haemal ring
_and runs along the oseophagus and accompanies the inner sn:le of the festoons of |
“the mtestme branching nchly into the mtestmal wall. The outer or dorsal margmal
sinus iy found along’ the outersidé of the small mtestme It also gives off a net -

work mto the mtestmal wall.

Water vascular system is of the usual type found in the echmoderms rAt B

the base of the. ocsophagus there i is the' maln ‘water vascular ring (Fig.9, WVR) from
which the stone canal (Fig. 9, SC) ascends vertlcally through the coelome to the
madreporlte (Fig. 9, M). The stone canal is accompamed by a conspxcuous axial

organ (th 9, AO). From the water vascular ring five small structures arise in the
tadial regions known as pollan vesicles (Fig 9, PV). Hyman (1955) is of the ¢ opinion .-
that they are of the lymphoid nature and should be destgnatecl as Spongy bodles
They are present _]llS[ beneath the rotulae

The Coelom and Its Derivatives : At a very early stage in the development

of the sea urchin the coelom becomes divided into four separate compartments which

7 lead to the formation of various parts of the coelom in the adult, In the adult sea
urchin the coclom consiSts of general body cavity or perivisceral coelom, peri-pharyngeal J
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me 'the water vascu;iar ring five radial water vascular canals (Fig 9, RV(C)

' l'arlse aud these alternate with the poltan vesicles. The water vascular canals first -
- 'run downwards for -a very shott distance and thea torn outwards passmg beneath
the rotulae. They emerge through the brtdges of the avricles and run outwards and

upwards along the mrddle of each ambulacral area on the inner surface of the test, .
At the aboral end each canal ends blindly in a small terminal tentacie. Each radial

- vessel gives of a series of transverse vessels beyond the penstomlal Tegion. Each
of these transverse ‘vessels on the two sides ends in a tubefoot. A tube-foot consists
~ofa rounded ampulla (Fig.8, A) and a stalk which'ends in a sucker supported by

2 calcareous sucker plate. The ampullae lie within the test while the stalk and the

. sucker are outs1de through a pair of aperatures in the- ambulacral plates

, _ From one of the ftve srdes of the water-vascular ring the stone canal arisés.
'I‘he stone canal is a narrow tube which ascends up and sitaated very close to the

_ oesophageal regton of the elimentary. canal. Aborally the stone canal opens into
a closed coelomeic space known as madreponc ampulla which is situated just below

‘the perforated madreportte

The enfire system is c111ated and curreiit of water constantly enters the madreporic

| _ plate into.the madreponc ampulla from where it passes through the stone canal
- into the water-vascular ring. From this ring canal water passes into the five radial _
water vessels and then to the ampullae and the tubefeet, The walls of the ampullae
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THE RESPIRATORY AND EXCRETORY ORGANS |

1 Resplratron is effected  chiefly by branchtae and the tube-feet. The lantern
eoe omne, the srphon and to some extent tiie alimentary canal also aids i in respzratlon

Sea water is continuously drawn into the body through the perforated
madreporite and stone canal and this water enters the tube-feet. The tube-f
-are constantly expanding and contractmg and are always bathed in sea o
When the tube-feet are distendéd their walls become thin and the waterwatehr
stalks absorbs oxygen from the sea water and the oxygenated water is co voyed
in to the perivisceral coelome and is carried by the coelomelc flutd for resp]::z::j::: 3

1o all parts of the body.-

There ate groups of hrghly branched thin walled, hollow structures p[aced
interradially around the peristome and they are always immersed in sea water.
The structure of the walIs of the gills are similar to those of the tube-fect with

. lthe dltference that the muscular [ayers in the gills are poorly developed. The
. lumina of the gills communicate wrth lantern coclome by means of opemnbs

a]:: the base of the gtlls and these openmgs can be widened or narowed to regulate
the passage of fluid from the lantern coelome. By the contraction and relaxatron :

. ;)f the depressor muscles of the Aristotlé's lantern the coelomeic fluid in the

X :ntern coelome is forced into the branchiae where it absorbs the oxygen trom‘
-t

, e sea water. On contraction of the radial muscies the oxygenated fluid in the

- Suckers of the tube-feet come into contact with the substratum and the central plate

' of. attachem,ent "This brings abouta firm attachement of the sucker (o the substratum. .
o When the ampulla relaxes, the watet from the tube-feet rushes back into the ampulla
asa result of which the. tirbe-feet becomes shorter and pulls the anumal towards

about by the concerted and repeated actlon of the ampullae, tube~feet and therr
' suckers Locomotton in this sea urchm is slow and is effected by a serles of Jerks

. .gtlls goes back into the lantern coelome and oxygen dtftuses into the surroundin
7 tlSSlleS and into the general coelome, *

_and the tubefeet are muscular When the: ampullae contract the water in them is
pumpcd into. the tube-feet which consequently become tense and stretch out. The

b ) The amoebocytes whtch are generally dtstnbuted throughout thé body are
3 elieved to have an excretory function as well, They are phagocytic in natare and

: ingest the bactéria and other foreign bodies and also take up liquid waste substances :
It is believed that the amoebocytes laden with

of each sucker is- raised and a vaccum’ 1s formed between the sucker and the point

excretory material either
. th pass out
e-exterior through the walls of the branchtae ot degenerate with the dermls

the pomt of attachment of the sucker The process of contractlon and relaxatton : _ and form prgment
-of the ampullae bringing about the extension and shortenmg of the stalks off the - '

 tube-feet is repeated in the successive tube-feet of the animal. Movement is brought . THE NERVOUS SYS TEM

cmne Inl echinoderms the nervous system is of three types, viz., the ventral or |
ural, the deep oral or hyponeural and the apical nervous system. The tIl‘St |
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type of the nervous system is sensory m function while the other {wo are motor.

It is now being recogmsed more and more than the sensory ectoneural sysicm must .

be connected with the motor hyponeural and aplcal systems. All the three types
of nervous systems are not equally developed in the differeni classes of the phylum.

The ectoneural nervous system is well developed in Stomopneustes variolaris’
and consists of circumoral nerve ring, five radial nerve strands and subepithelial
nerve- plexus, The circumoral nerve ring surrounds the mouth and lies between the
peristomial membrane and the Aristotle's lantern. The circumoral nerve ring gives
off five radial nerve strands each running along the inner surface of the ambulacrum,
From these radial, nerve strands, transverse nerve strands are given off known as
the pedal nerves which go and supply the tube-feet while others become merged
into the sub-epithelial nerve plexus beneath the skin which inervate the spines,
pedicellariae. Each radial nerve ends in a tentacle-like termmatlon

The hyponeural system is very poorly developed in the echinoids. It takes
the form of five nerve patches which are radial in position and lie partly on the
circumoral nerve ring and partly at the p]aces of origin of the five radial nerves.
There ate no radml extensions of these nerve patches along the ambulacra. These
nerve patches cons1st of nerve cells and fibres and separated from the extoneural
nerve ring by a layer of connective tissue. The hyponeural sysiem supphes nerves
to muscles that work the lantern apparatns. The apical nervous system is also coelomeic
in orign and motor in functmn but it is absent in echinoids.

THE REPRODUCTIVE SYSTEM

The sexes are separate. The gonads ( Fig.10, G) are placed in the interradial -
position in five bunches. The five bunches of the gonads are not scparate but are
connected at the centre. The gonads hang freely into the perivisceral cavity from :
“the apical part of the test’by means of coelomeic membrane. Bach gonad consist
of large number of branching tubules. Fach, tubule lias a minute ductile and several

of these ductiles join to form a main duct. The five main ducts open to the outside
through the five genital pores which are situated on the gemtal plates. The openmg

of the gemtal pores are guarded by minute paplllae Mature gonads are orange in 3

case of females and white in case of males.

"Crark, A. M. and F.W.E. Rows 1971,
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EXPLANATION TO PLATE
~ Stomopneustes variolaris:(Lamarek) . S N
o EXPLANATION TO FIGURES
Figure 1 ' ‘
‘Fenestrated plates from the peristomial Iﬂg'xflb;ﬁne.
Figure 2 . | o '
(A, Tridentate pedicellaria B. Valve of tridentate pedicellaria _
. C. Valve of ophioceph,aloﬁs pedicellaria i 1
Figure 3 ' o ' ' ’

Figure showing the ar angement of ambulacrai aﬁd interambulacral plates AM-
- Ambulacral plates IAMa_Interambulacral plate
Figure. 4 | - | ‘ o .
Figure showing the arrangement of Interambulacsal plafes x 10
Figure § - . ' B L
Apical system G‘P-Gonépore AN-Anus I-V (Occular plates) X 10
Figureﬁ. - Lo ' .‘ D :
‘ Aristotle's lantern T-Tooth C-Compass P-Pyramid R-Rotula x4

Figure 7 .
Muscles of Aristotle's lantern EC-Elevator of compass T-Tooth C-Compass PM-
Protractor muscle LR-Lantern retractors LP-Lantern Protractorx 1 ‘ 3

Figunre 8 : _ :
Dissection seen from the oral side. O. Oesophagus SI-Small Intestine LI-Large |

intestine R-Rectum G-Gonad HS-Haemal Sinus RVC-Radial Vascular Canal A :

Ampulla x 1% . '
Figure 9 : 5 ‘ : - : L
 Watervascular system M-Madreporite G-Gcnopore A-Ampulla PV-Polian vesic
AO-Axiat organ SC-Stone canal WVR-Water Vascular Ring RVC-Radial Vascul
Canal TV-Transverse Vessel x 4

-

Figure 10
Reproductive system G-Gonad

\.
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