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50.1 CLASSIFICATION sz;ﬂ i
Phylum — Echinodermata kd!: cenﬁald

e e

Subphylum  — Asterozoa intef"”dn'
Class —_ Asteroidea A fg

Order — Forcipulata mﬁce;
Genus == Asterias smlgmlr :

is is not fish. Hence its name i i, :

. nly known as starfish. But this is np . S ity =
‘45"‘,’”‘” ;iecgztr:gle‘common name is sea star. Asterias contains about 150 sPeces, :;mgom
and now its m - hical distribution. Some other common sea stars are Pentagerys cfinios
which have different geograp { ' o
Oreaster; it is an Indian species which is found in the Bay of Bengal and Arabian s¢a), Astropecs, peristome
Heliaster, Solaster, Luidia, etc. i s Igggﬁl

50.2 HABIT, HABITAT AND EXTERNAL FEATURES
Habit and Habitat

Asterias is a free-living exclusively marine, bottom dwelling (or benthonic) animal. yerix

Itis found in abundance in India and U.S.A. Asterias forbesi occurs on the eastern sea shore fon

Most species of Asterias are
direct sunlight) many individuals
them are nocturnal, remain quiet
to rocks, shells, piles and piers,
crawling with the help of arms on ¢

on almost any slow moving g+
bivalves) and other echino
shows remarkable power

solitary but under certain ecological constraints (e.g. to ol

! i ; el
in day time but become active during night, They{rem»a,ln.ﬁ%ﬁhb‘
tc. Their oral surface faces the substratum) They|slowly [Zéio -
he rocky bottom. All sea stars are carnivorous and feed vors (Smﬂ;,
g or sessile animals, chiefly on polychaetes, crustaceans, molluse i
Vc_ierrrmi.'They also feed on dead animals, so act as scavangers f &t
of autotomy and regeneration. |

External Features : = /

'1 - Shape, size and coloy I. Asterias has 5 radially symmetrical star shaped body lis
The diameter of body reach 4 cm. Colour of Asterias varies from orange 10 PU'P

xS0k
& p, ¢

is found in shallow water in North Temperate seas and found abundantly on North-Atlantic Coxt. |

the Maine to the Gulf of Mexico and is found equally abundant on hard, rocky and sandy or soft boton. |
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2 :ch radiate out fiy

pich radiate out five e],
P has s ofa o U
i acksa well deﬂnid headang M
et gistinct surfaces. The lower
s (W \heone n(?r-mally kept towardg
g cﬁstra-tum is.flat.and is known
e ralor actinal surface becayge:
% he mouth Urig: 50.1)(The
(e urface is CONVex and is calteqg
L) or abactinal surface (Fip,
e The oral and aboral surfaces are
: 4th'5 ventral and dorsal surfaces, byt
ot ' ond to the left and right sides
ct‘”ee pilaterally symmetrical larva,
the radii and the regions of

kno\"“ as b .
the central disc between the arms is the

mter—rﬂdii.
A. Oral Surface. The oral
arface of Asterias contains following

¥ terminal tentacle

sfructures.

1. Mouth. Mouth is a circu-lar
aperture at,_the top of 5-rayed Fig. 50.1. 4sterias. Extemal features (oo Vi)
(pentagonal) depyess1on at the centre of the oral surface of the 5

e ; central disc. i
s actinostome. The mouth is surrounded by a soft membrane, the :egﬁ%;%;f;:;@m :
¢ m w

Efiﬁﬁﬁ?ﬁepifﬂfﬁme is provided with a sphincter and is guarded by five groups of ora spines
[iE Box 50.1
Symmetry of Echinodermata

Echinoderms are quite distinct in their morphology and differ from other coelomate animals i having
a characteristic pentamerous radial symmery. The radial symmetry is seen in majority of echinoderms
except for some holothurians. The radial symmetry is not restricted to only the external form of an echinoderm,
it is shown even by the arrangements, of internal organs.
In all echinoderms, the external surface is differentiated into
gives pentamerous radial symmetry. The radial regions bear
fube feet. These are called ambulacral regions. The areas
between ambulacral regions are called interamb'ulacral
regions and they contain spines (Fig. 50.2)- But, in some
holothurians, the tube feet are scattered all over the botl();
surface, In Asteroidea and Ophiuroidea, the body is prolong
into arms in the direction of radii. e A
The radical symmetry of echinoderms is exhibitec O iof
the organisation of the adults and is acqqired at th;a Stlsr:S !
Metamorphosis. The larval stages of different ¢ ?act .
Echinodermata exhibit a bilateral Syfﬂlf’etry‘ Inst rac’lially
radial symmetry is not total or perfect Sin4E mlosymmetry,
Ymmetrical forms present indication, of bllaterance of single
€8, by the presence of a single madreporit® e e of these
gonad and gonoduct in Holothruoids: Begand t

radial symmetry

five radial and five interradial areas. This

reaso\"s’itis generally believed that !

he
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pedicellaria :
dified calcarcous SpInes. They are foung

) mo! o oral Ong i
microscopic P ) dyechinoids. These occur ond ;15 wel s e papu]b'
The pedicellariﬂe are’ in steroids pasilar picce the stalk or peduncle and ty, s v
: ! : ‘ “v
i mmp::i’?: aria consisis 5 ak :gainst one Ovah*y
; : or
Typically ﬂ".ch Is’ (Fig. 50.3): Jaws W o i e :
articulated jaw e forceps OF ¢ i & pIderm%
another like the © od muscles. There are e -
air g . |
help of thr:.ifclcs for closing thhe jaws -
tor . s
a:g::zt::r muscles for opening the :
a .
iae i oidea
Pedicellariae In Asfer ey abdu%ru
¢ of following : Tiel; .
i hese consist of a basilar pié :

1. Pedunculate. T
two jaws. The size
The two jaws may

entire .
closed or may be scissor-like or

each other like the mandibles of
and 50.4). ‘ ; |
2. Sessile. These pedicellariae lack the bgsﬂar piece or . |
penduncle and two jaws are attached dlre.ctly to the Fig. 503. ' Distall end ol sCiSSOLWEl
ossicles by the muscles. Sessile pedicellariae m.ay be pedicellatialiin o

spiniform, when present in clusters on the ad]-acenF |

ossicles or fascicu-late, when the cluster of spines is present on the same ossicles.

of basilar piece may be shoxg ortltohnegir.
i i ou

be straight meeting throug e

forcipulate, crossing

a cross bill (Fig. 50.3

length

l
elastic ligament |

3. Alveolar. These are similar to sessile pedicellariae but differ from them in being partly embedded i
the endoskeletal depression, called alveolus.
Pedicellariae in Echinoidea
Pedicellariae are characteristic of all
echinoids. They are located over the
general body surface as well as on the
peristome. The echinoid pedicellaria is
composed of a long stalk surmounted by
Jaws. The stalk may contain 5 supporting
skeletgl 10d and there are usually three
;z)m;mgf jawT. Muscles at the base of stalk Cigssed
Vide for elevation and diree; i

pedicellariae in Tesponse to ceitciili?lnstoirigije Fig. 50.4. Different type of pedicellariae of Asteroided
These are of following foy types: |
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505, pifferent types of pedicellariae in sea urchin A—Gemmiform: B—Trid
p—Trifoliate (a) of Tripneustes and (b) of Echinus 2 ridactyl; C—Ophiocephalous;

Function. Pcdiccllar:iac are used for defence or for cleaning the body s .. ;

{ | ypsmall particles of‘dchrls, which are then removed by the surfaccyc?lt;;fagj},l:rlllltr}\]% ar:(iﬁlzreiz‘kag

| gretouched on outside, they snap open; when touched on the inside. the sna Shlft The /arxlae

| | respond to chemical stimuli. , p . They also

2, Ambulacral groove. There are five narrow grooves that radiate out from the angles of acti-

' gostome, one extending along the middle of the oral surface of each arm upto the tip..
| 3,Tube feet or podia. These are \ i

{ of, thm-w_alled,rgubular, retra-ctile

‘ snetures which are arranged in four

| 1wsin each ambulacral groove. Each
podium is provided with terminal

pmpto afford firm attachment on the
suface to which it is applied. The tube
ffe} are multipurpose organs. They
m»."““lY‘aCt as organs-of locomotion and
;:f'f‘”“g food. They also help in
. am. Tube feet also act as
Iy-organs,

4. Ambulacral spines. The
: CZ;‘:ZrShOrt, stout outgrowths from
Oiderryig igﬁvt%dyuwg@nq Gy W ' terminal tentecle
ey, Tow ! egr_al surface, t‘here | /

%rCer~§9f§PUES along either - j featutedl
oo "e@‘?h,?mbulam‘aLgroove. Fig. 50.6. Asterias. External features

Ping
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¢ called the ambulacral
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arpe stout 11 N7 el 1F s AN L%
* three rows it s.\These include five ”4'3'%\74’0%% Ny, Moy,
rgans. L5 «ach arm Wil g 1% Ty, o
§. Sense ord s The tip of cach & ] 7,7 360! K, iy R
Jes and five EYES) “22 L otile anc %0 Ay
(fentacles @ ian non-retrac o AN 4 B pin
\'bcarq a small median ninal tentacle. In “« ’4",‘.’,’ o
; = s ter 5 e 7
hbllo\\’ p,-ojccllon" thtnmdil'l(—‘d sensory tuge (; ﬁéﬁ% ek 1
fact, the tentacle 8 ‘Tk £t acts as @ tactile L :: “)“ Porf,
o Mok I :( it Pcrccivcs the / ..i :‘, ¥
' A (1é., " 2 [P
olfactory organ . sntacles I s B D) }
and ~smell). At the base ofeach tentacl 4 %.{“ SN 8ping y 50
e hotosensitive €y¢ spot. XY RN fi
Sepeno bnght‘red P(’iO up of several ocelli 3"',5 N
Exchye ot s made 4B i
but cannot form an 1mage. o A2 MO AR
B. Aboral surface. Theaboral su ce G i
of Asterias contains the following Structures: ' 3
1. Anus. It is a small circular aperturei Fig. 50.7. Asterias. Oral surface of the disc and gy -4
It is situated close to the centre of the centra Jd
~— e A
disc of aboral surface. ‘ v st 5
2. Madreporite. It is a large circular button-like porous plate. It is situated towards gpege | %
of the disc between two armé, These two arms are called bnvn'um and r§ma‘1@@h 2
trivium. (T hus, madreporite introduces a bilateral symmetry in the radlal symmetry of Asteriz 4.1&
~3:-Spines. The entire aboral surface is covered with numerous short, strong, blunt, immovk
calcareous spines or tubercles|(Fig. 50.8). The spines are variable in size and are arranged in irregls
rows runring parallel to the long axes of the arms.
4. Dermal branchiae. Dermal branchiae are also called dermal gills or papulae (Fig. 034 | &
E

Papulzc are small, soft holloW,rﬂf'inqgﬁevr-_li‘ke evaginations of the body wall. They protrude thr!
minute pores in the integument between the ossicles on the aboral surface, They are thin-lel
and eagh contains an extension of the coelom, Papulae can be extended and withdrawn and 1%

~as Iespiratory and excretory organs, ‘ 4

5. Pedicellariae These ; i tu i
5 are white, micr ic. iaw-li i 1 res 0cc!
Betveon i spites of orgT o oscopic, jaw-like or pincer-like struc

short, stout and flex ip] Lol surface (Box 50.2). Each pedicellaria consists of alon g:rl
Mﬂﬂxcréx{r'emi‘ty of the stalle(‘ i)’t:::(" Stal]‘( bears three calcareous ossicles or plates: aﬂﬁmﬂiaﬁ
and are serrateq along their KR g tion two Jaws. Jaws are movably articulated with basilar ¥

or (two pairs) muscles respectively} on
icles) nd glandular epithelium. The pedice!lgi?ﬁfy h1c Jlarsé
: .and astalk are called forcipulate pedul!,c_,‘.ll..?.t»erﬁ—«—-“”gdwe -
S types of Pedicellarige jp s

* Such pedicel

covered with Sensory g
€S (= og e

Types, There g1 two

1. Straigh¢ type sterias.

0

lariae (F; 1o them®

closed they ?Z lae .(Flg‘ 50.8) lie among the dermal branchias: In the™™
™1n parallel and meet throughout their leng™"
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Jsferias: REEARCIUSte RO pedicellariae, pa

‘ 3 ' ula S
o 48 (—Crossed type pedicellaria, PIas and gpine; B—Straight type

pedicellaria:
Y aws work against each other like the blades of forceps |
.,Crossed type. T@? p¢d1cel¥ar1ae are small and are a}rangéa ;n ri.n ' ite spip
.. ghoral surface. In_them two_jaws cross each other like 4 pair. Oféz‘jrs%;:fth'e #hite pines
unction. pedicellariae are sensitive to contact. They serve as defensive and’gffensiy
. ;L 3 ve and € organs
s felpin KeePINg tf.le,:b(?d},’, surface free from d?brls and minute organisms (e.g., larvae ofsog:::é
terates) which may settle on the body surface. In_this way, they pro,vide prae"czfonczd,
3 1n some starfishes, they may also help in the capture of small prey.
ey eﬂﬁfﬁf‘fr,f,ac? gf the body, inc\!uding that.of its, outgro‘&ths sllch as_tube feet, spines
igliae and dermal branchiae is ciliated) The body of Asterias is enclosed in a hard but flexible
sgument) The hardness of the integument is due to the presence in it of calcareous ossicles.

Zegument
50.3 ENDOSKELETON

Skeleton of echinoderms is derived from mesoderm or from dermis of body wall. Therefore it

«aled endoskeleton. It is formed of crystals of calcium carbonate (CaCO,), i.e., it is calcarsous.

fdoskeleton occurs in two forms: ambulacral pores

LIn the form of calcareous plates or ossicles
found in the soft dermis of bodywall.

! Linthe form of warts or tubercles, attached to
tie calcareous plates of dermis. These projects
ot of the skin.

i }S,ke]eton of Asterias and other echinoderms differ
mar;t Eskeleton of other invertebrates mainly in one
i gter The, skeleton of invertebrates is developed
g ETMS, but in echinoderms it develops from

|
“ Jsenc]sorm?mdema’ layer. The body of starfish, thus,  gmbulacral adamlb::l:cral
‘ Umergzed na tough, flexible integument containing plates plates
§ : ;
Clcaregys ossicles, Fig. 50.9. Arrangement of ambulacral ossicles.

ssicles have ive tissue. In starfish,

re interconnected by connect

s as follows:
like ossicles, called 0

| An ;

™ :ngemem of ossicles. Dermal 0

Sktletal 4 t.deﬁnite Shapes and pattems, These a
snc.les are arranged in a speciﬁC order:
$icles around the mouth. Five plate-

ral ossicles, are arranged :
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Fig. 50.10. Starfish. C.S. through the arm to show endoskeletal ossicles,

Each ambulacral ossicle has a notch on its outer as well as inner margin. The two notcha
of the adjacent ossicles together form an oval

aperture, the ambulacral pore for the passage o
tube-feet. The ambulacral pores are so arranged that they form two rows on each side of the ambulacn
groove,

(tii) Ambulacral ossicles. These are
ambulacral ossicles of its side. Each bears 2 to
spines. These spines are [on
turned inward to protect th

present along the edges and are articulated with i
3 movable spines on small tubercles, called ambulati

ps of large straight pedicellariae. These spines can ¢
€ groove and podia.

There are two ros of
and Supramarginal ggsicleg

g and bear groy

: : info
ossicles on the outside of ambulacral ossicles. These are calledinf

50.4 WATER VASCULAR SySTE )M (OR AMBULACRAL SYSTEM)
Water vascular System (

. s

Or ambulacrg] i i . cataeof

It represents 4 specialized part of cog] e e s o L
Lt consists of 5 Syste ;

larva.
m of cana] oM, being developed from the left hydrocoel Of?:ls s
~useular walls ang gy, 'linelglabsyCaorclnt;1 g Sea water and amocboid corpuscles. The CAEZ==

'iated epitheli g ion.
Structure Pithelium, It he!ps in 1ocom9t:3_
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a4 ca
f’sit:"bI& Aned‘"a:anals
fbpar:?w& : Radlﬁl o transverse canals
Mg,y f e Friagonay
smk{b{\ 6'1ube feeh {tisali b 6o o S
iy b gdre orite. It is a light-coloured, .SieVe-i:A
LA or_ggulgfcm skeletal plat 'k‘r’*
wnz"ﬂ‘S%EBoﬁ?', surface of the central disg in ; b
& g itio;' The surface of madreporite js7y; f\\lie{-.
Aif”'Po;erofradiaﬁngEafFOW,qstraight or v;/ewyar ed T
e FiE. 50.12). The furrows are e, Thdmann
‘;.jor.,}'a.afei,ithelium and at their bottom they cg W b stone canaj
l.:lhf'):;o iute pores. Each pore opens’into flilly radial cana|
& ore canals unite to form Iargé}'éalléc‘:?fe
éﬁﬁ'\svimin he substance of madreporite. Co’nectl-ng .
zi”:Js‘ cad-iAto a-sac-like ampulla below tu]:g
é e Almpu”a Is continued 2 a canal inside Fig. 50,
E neﬁaﬁﬁsr S — 1g. 50.11. 4 i
E Q,/stone canal. It is S-shaped : e S-Y/S"j(’//
| e cana,LbeCh extends fidnes : ‘
f;:\'mwardﬁﬁ(‘?ra'“y) and opens into and grooves /madrepome cilia
| :;mgcaflal- Its wall is supported by :
! )ﬂﬁs_quEICl@ngs and is lined
nallywith fall ciliated cells. The
| ;fa}mg of cilia draw water into the
il The stone canal is a simple
e | wemeyoung starfish, but in adult,
of | pillproduces a prominent ridge axial sinus
2l | o lumen of stone canal. The
ffge is bifurcated-to form two lamella
e | omlyrolled lameHae(Fig. 50.15). stone canal
| Tewensure water circulation. o
g During its course, the stone &
gl along with an axial giand Fig. 50.12. Asterias. Madreporite. A—Surface view; B—Verti-

O

| :f;g;tﬁed by g wide, thin-walled cal section.
g T;?elom-lcf_s ac, called-axial
I ?jngggqutqr?‘ is called axial complex.

| g 13;1 ?h'ng canal. .II_is also called ring vessel-or-water ring. It is a wi
! : EWO}_'@LTC 10n :ar(‘)q‘nd the OeSOpha_ggS
a’:jiT::tl Starﬁgh?& but not in Asterias, the ring canal gives :
U Water anzfie, th'_“"'Yalled, contractile, p.ear-shaped sac, thel:roS
Msboig g elp in regulating pressure in the water vascu

of water vascular system (Box 50.4).
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tone canal show many other morpohological variations. In Ophluroidea, the sy
inoderms Sto: y

. careous deposition and opens in one of the oral plates. In T”'Ch'aster E
canal is d;yold( Onfecjanals In Ophiactis virens, the stone canals are many. In holothurian
1ve SO . i .
Ihir; ?;emoslly single. In Thyone, the stone canal is branched
cal
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Among ech

€gans,
S, the stone
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Box 50.4 Polian vesicles in Echinodermata i

fThe polian vesicles are special type of appen@ages o.f ring can?!s of water vz.iscular System. They gegyr
| in all echinoderms except crinoids. These arise as thin - walled, bladder-like, pear shaped, ovoig o
rounded sacs from the ring canal and hang freely into coelom. Polian vesicles o
a narrow neck. The polian vesicles vary in size and number. They are absent i
present in other sea stars. Many sea stars contain five polian vesicles inter-r
holothurians, their number varies from one to man

ring canal by one common stalk (Fig. 50.14B).

pen into ring canal by
N Asterias rubens by

Y. In Astropecten, a few polian vesicles open into

Tiedmann’s bodies

polian vesicle

ring canal

pollian vesicles

adially in the disc. In |
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ool the lumen of terminal mediap (apee. - HCles p
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W ogte 85 tenta

J Cle,
| or transverse canals. In each

N
# pgterd \ arm y /4
A o out tWO series of short, narrow, transverq'etgc radial 1} ‘
S ransverse or podial canals, Egcl >oramches i) R 0 R
W aterals ch latera] canal — fidge
\
N\

/ valyt =" =

;l,ﬂ.guw; i opens 10t0 ampulla at the base of a yp, foot
feet. A tube foot or podium is g hollo '

<ed sac-like structure, It contaj
d, c10S€C. ? 1ains an upper sac- Fig. 5
| mpulee2 middle tubulaxj po@num and a lower disc-m:e & "3 dnion RS
[ % o sucker. The ampulla lies within the arm, Projecting thiotha ae] complex.
| .2 € coelom above the ambulacr
al

W 4 is a gap between the adjacent ambulacr. i
"fi::ihm fagct, are external projections of theatgzs;des et of poditm Fig SO.A6)
iu eacﬁ of them has a lining of ciliated epithelium
;:‘;100"5ring of coelomic epithelium or peritoneum,
coyeen these two epithelia lie connective tissue and  ampulacral ossicle
‘ ;;ngimdiﬂal muscle fibres. Contrgction of the muscles pore
/1 side causes bending of a podium.

The podia are arranged in two double rows along
i length of the ambulacral groove. They are chief

womotory and respiratory organs of Asterias.

( | e to preventbackward flow of fluid
,! - valve V uid into the radial
]’ lamella

1 .5;18; o0 —
7, Tube W, elastic,

| " Jﬂ"\xl)

neck of
ampulla

function

The water vascular system is lined with cilia and
ifled with 2 fluid very similar to sea water. This fluid,
in;u'e\'er, contains coelomocytes, a little protein and a
fihoncentration of potassium ions. The system operates
“bydraulic system and brings about locomotion,
E?h}esmn to the substratum and the capture and handling sucker
tiood. All these functic by the hel : .
- B ot e P Fig, 50.16. sterias. A tube foot.

() Locomotion. The beating of cilia causes water to enter through Eadref?n.te.tite g\)aatses:asi
o e tubye feet (= podia) and their amPﬁuaC"When i ampullzticontr;l c(tisi fov;‘ :ren)mduc to their
48] Cloges 5 : e ich get distended (up
mmiloses, and water (fluid) is pressed into l'ube feet Wmct\llrflim d the sucker adheres to it Adhesion
-4 walls'The podium comes in contact Wi

tra
P T Chemical e ' crt:tg;e:‘;zi)stance, hat makes bonds with the surface
o, “hstrammc emical base. The podium sf,'oﬁds and sucker becomes free (Thomas and Hermans

| Dy, —= Another secretion breaks the

podium

in uni d push the body forward.
feet contract in unison an
8 wb:he:lbe foot, returned {0 the ampulla and tube fooi:
ap g0 that the sucker detach, The same process

| Dug mAie; thfei{ fixation with substratum,
| & sh%netracti?n of muscles; the fluid from €4
" This lessens the pressure at the 1
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re some sea il
nd terminal suckers, the Fube feet are able ¢ 2
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{ ection of arm
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Jocomo
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in and & orw
repeated aght o animal MO i s and PO

is always 0
constant fluid
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g brings a
% * fum and ”H\
of the substra

Jimb vertically over rocks. vk Yipht (19eI£ 6y Folding,
to clim fish s turned over, 1
3, If a star fish I°

The suckers of the tube feet are also used to capyre food
4. Food capture. 275 °

50.5 LOCOMOTION

noving animal. Its locomotory organs are tube feet o
I

bulacral groove of each arm. Each podium is hollow, Xtomg Nhl.r,p. .

Projens,
latera], trangv ,,,
e feet, Podig ,,%

Starfish is a slow

in f¢ s in the am . '

gmgedm;o?;;ci;v‘:m a terminal sucker (Fig. 50.16). Each tube foot receiyes a

e c;hel 22:131 from the radial canal of water vascular system. At the base of typ,
or podia e

forms an ampulla. It is continued as a canal inside the podium.
50.6 DIGESTIVE SYSTEM

The digestive system of Asferias comprises the alimentary canal and digestiye sy
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Ie.50.17
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Fig. 50.18. Asterias. Digestive system.
be. It opens ‘aborally in the stomach.

s five-iobed sac which fill the jnterior:
to a voluminous oral part, the cardiac

2 Oesopvhagus. It is a very short, wide and vertical tu
3: Stomach. The stomach is a large, thin-walled spaciou
disc. It is typically divided by a horizontal constriction in
ch and a flattened aboral part, the pyloric stomach.

connected with

folded wall which bulges out to form five lobes, one opposite,
senteries or gastric liga

nective tissue and muscles. A pair of gastric ligaments connect the cardiac stomach to the
. i ocess, the cardiac stomach can be everted through
“hody wall. The retraction of cardiac stomach is bro.ught
h arise from the lateral sides of the ambulacral ridge.

pwards into a small aboral pyloric stomach which
ly the reception chamber of the ducts from the

oesophagus. It has a muscular,
each arm. The cardiac stomach
ments which are formed

Wi o
c:“ed flattened star-shaped sac. It is simp
£Ca. It communicates with.the intestine.
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re AT sed of an elo J o
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§
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convey wastes out to the rectum, where the rectal caeca, act as pumps for expulsion lhrough ang

Food and Feeding
Starfish (or sea star) is camivorous, feeding on any slow moving animal but mainly mollyyg

such as oysters, clams, mussels, snail, etc. The fish, crabs and barnacles also make its food,
The prey i§ seized by the tube feet and is folded over by the arms. The cardiac stomach i
everted out and is wrapped around the prey. Small animals are swallowed.
dams,P;ey;j:;ry a;:jar(ﬂ}s]rexrag?glsvzgogir.fascfina;ilng method to feed on the shelled molluses such s
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| I smach digestion are
e g of BIC ; e Carried |y
‘“01"""!\ pyod““ into the pyloric caeca, where (i Y Ciliary tracy up th
"‘@q | h\,o 0 et 1, Products of digestion 1y 12e8tion iy both i P the to Stomach wall and
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iy, {9 49,7 RESPIRATION s cBentod out through the guer
Lspiration in Asterias s brought aboyy i
{ » O y (Fio 1l
: l’"" pranchiae o1 papulae (Fig, 50, 19) and  ®Pine soidarmis b |
:"u“"t dlfdﬂ ; papulae are scattered over the aboral ”
mld“’uk M ‘n'ld wbe feet project in the ambulacra] peritoneum
Wl n; !u,yhcﬂ polh (hese structures are thin-walled anq coslomic canal
li’u[,‘ i anv‘ﬂr- '" ourt of coelom. They bring the coelomic i §
U”’“\‘h rﬂ‘fl”’*’;‘ close 10 the surrounding sea water e ek
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JRCULATORY SYSTE \ f L
lofg 50‘” cu 3 3 M perivisceral :
) gf Jsterias Jacks a true-blood vascular system coelofn ‘g
S ' hich is responsible for circulati o 1
Nivstamiyuedt 5 S ERE reulation of  Fig, 50.19. S, .
chw)éd food to various body organs is often - 50.19. Starfish. Section through papula. 1
LT B ire gystem. The so-calle :
] f yown 09 dl‘cllllllo.l’y yriel e 80 called gonads _ genital Sntees |3
b ulatory system of Asterias includes following i
(T A oorihaemal svstem: (i t : 1t
i:t‘lu josystems (i) perihaemal system; (ii) haemal eazrg‘:gzgss a\ aboral i
0§ ysom (Fig. 5020). of axial gland perinaeiel g
s, ring sinus i

[ Perihaemal System
Jtis derived from the coclom and consists
% 1 fuseries of tubular sinuses. These enclose the
; diuses of the haemal system except the gastric
B 1 jyemal tufts, The perihacmal system comprises
o the following perihacmal sinuses:

nital haemal
strand

qu (i) Axial sinus, It is thin walled, vertical, / ‘“
b4 videtubular coelomic cavity enclosing the axial axlal 7 ',;()‘9’)'“ gastric tufts i
) 5 J
b 1 gndand stone canal, The axial sinus along with gland ,f/,}ﬁ!‘; 1
= e " I
| e gland and stone canal form the axial iy |
| tomplex, axial—— s /oral or hyponeural lg
;i fing sinus  Inner ring |
(i) Aboral perihaemal ring sinus. It is Sinus 4 eiting ;
;‘!Ubular pentagonal sinus around the intesting, |
dX'”gJUHt inside the aboral wall of the central
6, 1t communicates with the axial sinus.
i (fl"[) Genital sinuses. Aboral pcrihacmal oral h:;m"" radlal ‘
Wb gives off five pairs of genital radlel Haemal i s SRATEANER
:nchcs, one pair in each arm. These enclose strand
on; ; :
l»(nads and the genital haemal strands. Fig, 50.20. Asterias. Haemal and perihaemal system.
i) Or i
al h i g, At 1ts
"Mleng, the gy g a: ring sin oo division of a circular channel, called the oral hprneural
g Xial sinus opens into the inner @ ino. It is a large tubular sinus and
+ @ MU which runs ¢ th and above the nerve-ring. T
il =" runs around the mou 1 0 by an oblique circular septum called the
Heimg) "er mt‘(; an inner narrow and an outer wide ring by @ :
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Fig. 50.21. Sea star (=starfish; Asterias). T.S. Arm.,

(vi) Marginal sinuses. In each arm, two longitudinal marginal sinuses run one Of exch i |
v % ; ; ; e
. 4 a2 T > De 7 o . G a gy > .4 o :
below the marginal nerve cord. These open into the radial perihaemal s1nuses of their Tespecie
arms.

(vid) Peribranchial sinuses. These occur as circular sinuses around the basal part of the pa
2. Haemal System

Haemal system of Asterias is of lacunar or open type like the haemocoel of Arthropoda zé
Mollusca. It consists of inter-communicating sinuses filled with coelomic fluid contz
coelomocytes. These sinuses lack an epithelium. Haemal system js largely enclosed in the coelomic
sinuses forming the perihaemal system described above. It comprises the following parts,

(1) Axial gland. It is a]s known a5 heart or brown gland
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boral end, p; -y MUSES in the wa] of cardiac stomach and open info o
; . 0od fi mach passes into the haemal circulation

om the gt

!
i
{

i
a

Poikilos

Aplysia

nowm
\_

Attt I




fnus
dia|
>8g|
Ve

er

 €ach gy
respectiye

> papula,

yoda and
ntaining
oelomic
part of
and. |

g mﬂﬂy 3
ocytes

pord
of ¢

haemal ring. It is a pepy,
L poral D i Sonaley )
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(i 0 of the water vascular syster, — *“Mal sinyg
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¥ ) Rﬂacmal sinus along the floor of
md"ﬂj o the tube feet or podia,
l,; b’wcheﬁon- The haemal system acts ag a
0 gune scytes. The flow of fluid (j ¢, co
6% dorsal sac (or heart; see Ry

% l‘adiany fro;
m
the ambulaCral al hae‘,nal

O0ve, Each 8 Inach arm extends.

Tadial hagmgaf o b
Pathway . : al sinug gms

lour]egs b

aborflI i

¢
;;émcipit"’ted discharged b i
,wdyﬂuids - thep ischarge yvarlou_s mf:thods.I
b papU1 ae, which then pinch off their dista] end!
s indicate that the rectal glands or rectal cae
g Brusea, 2003).
Echinoderms are generally considered to be strictly marine, stenoh
usequently, they do not have problem of osmotic and ionic regulation, T
iatechinoderms are osmo-conformers. Both water and jons pass relatively freely across thin body
arfces and the tonicity of the body fluids varies with environmental fluctuations. There appear
nbe some ifonic regulation through active transport, but it is minimal,

coelomocytes in the
la_den coelomocytes accumulate
cells and waste material. Some

1.5¢a star, waste-
S, expelling the

aline creatures (Box 50.5).
he evidence to date suggests

Box 50.5.

Autotomy and Regeneration

)()St part Of b
0)
ki 1 the bage at the fourth or fifth ambulacra

o

Animal response to osmetic conditions of the medium

There are two extreme patterns of response to osmotic conditions of the environment. Animals may

beosmotically labile (dependent) and their body fluid concentration may change with the medium. These

are osmoconformers or poikilosmotic animals. Other animals are osmotically stable (independent) and

when the medium chan ges, the internal concentrations of the body fluid remains constant or unchanged.

These are osmoregulators or homoisomotic animals.

Poikilosmotic animals which can tolerate wide ranges in salinity are known as euryhaline, e.g.,.lvl:vti[us.
Aplysia. On the other hand poikilosmotic animals which cannot tolerate wide ranges in sahmty are
known as stenohaline animals, e.g., most marine invertebrates (Singh and Kumar 2005).

5.10 REPRODUCTIVE SYSTEM

. o Aiegaa ble to regenerate its any
o eoeneration. 4sterias 18 capa ‘ ;
erms possess great power of reg is injured or held up, Asterias usually cast it

ody at any time. Moreover, if an arm or
4 ; 1 ossicle. This is calle
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1 body organs and regeneration 0
ds, some asteroids and s
brittle stars, when are tak
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: i :
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off portions O |
enerates. I Asterniavulgaris,
an entire animal. But in

of arms is left :
; ts arms

Adisc deprived ofell Offld~ regenerates

i enerate complete animal

a single arm with a po! . T e

Linckia, an arm totally dew‘/oxd of . R

(Fig. 50.22)- Specimens with re arms

original arm are called comets.
In crinoids, the

are regenerated when 2
holothuroids the oesophagus or cloac

on slightest danger (autotomy) and is

Reproduction in Asteriasis mainly sexua i = .
are unisexual or dioecious, ie., sexes are separate. exual dimorphism

s absent. Reproductive organs of Asterias are of primitive type. They
lack copulatory 0rgans, accessory glands, receptacles for storing ova and

reservoirs for storing mature spermatozoa.

1 as the visceral sac of the central disc
ome accidentally removed. In
with Cuvierian organs is ejected
regenerated again.

1. Most species of 4sterias

Gonads
and ovaries (female gonads) are

The testes (male gonads)
show colour variation. The testes are

pale grey and the ovaries vary from pink to orange. There are five pairs

of gonads in either sex, a pair in each arm. The proximal end of gonads are att:
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Ol the tube f
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son and ova are discharged by the

; male ang

nato F gametes is brought and female ¢ welv |
§pA elease Of gametes | o oy Substances progy a;“-"s b T uvely o fie
e Jias, there is a single breeding season ced in the radial nerye,

. ; 4 in a year, |t i i
p ising SPriNg temperature, A g1 * 1L 1S the Jate Spring and
A the i gle female lays aboyt 200 milliongeggs i:r;pse:;sso?

783

e

cation abon i
jatio” ilization is external; it i
Fcf'lln sterias, fert takes place in seq water,

ent
Wl;-)hpcn:‘ mbryological development of Asteriqg

1S indirect and includ i
. e obent Mk s cludes various larval stages,
lﬂ“ized o o 7480 t’p 0 S mm in diameter ang contains little amount of ilk
v g rapid, holoblastic, equal, indeterminate and radia| type csal
\ 1

; > o (see Box 50.6). As a result,
" dfecoﬂ J day, asingle 'layeref(li '}ZiOlfl‘(l)lW;isphemaL ciliated embryo, called blastula or coeloblastula
”!hb»d‘ Blastula contains a fluid-filled centra] cavity, the blastocoel and swims about in water

tﬁ QM < (0 the exterior by a wide aperture, called blast
A [Lopen

'ouly Box 50.6.
Stage |, Holoblastic cleavage. \\'h‘cn. entire egg is divided by f’.ach cleavage furrow. When it produces
: cquu]-sizcd blastomeres. it is called ?qual holoblastic clleavage.
determinate cleavage. When the fate of blastomere is not fixed.
’f‘ ' ke dial cleavage. When axes of the cleavage furrows are parallel or at right angles to the axis
2 : z\":crluding from animal to vegetal pole.

T el e T T S Y

A oo i 4
§ mq o8 plastula undergoes embolic invagination atits vegetal pole and becomes a two-layered,
el oderm and inner layer of endoderm (Fig.

R cup-like gastrula. Its outer layer is formed of ect
fiilf M is known as gastrocoel or archenteron.

1o ‘Thf cavity of the gastrula which is lined by endode

)H) opore. On the ventral side of the embryo,
e ingrowth of ectoderm forms the mouth,

3

During gastrulation, the advancing tip of archenteron buds off mesenchyme cells into blastc?coel,
i 2 . C
hich f(l)lrmgtfgle mesenchyme or mesoderm. The advancing blind end of archenteron evaginates
“ rI\Cv:) pouchés which ﬁn.allv get pinched off as the right and left Zacs. 'l;h]?sc.: sacs ;r::;c:esre 5:::;1\:
4 ) roc i rmal lining an
d produce coelom, its mesode

farchenteron, the enterocoel, an el : g
sp)asr:e(r)n Thus. in Asterias. mesoderm has a dual origin and coelom is enterocoelous ry
il this stage becomes a free-swimming larva.

Larval Development : e
The development of sea star includes the followlffg 1"“"/:1onl)'gfm1nd in all echinoderms. It
I. Dipleurula larva. This is first larval stage and is C(?Pa O acllor cover the Surfaetay
begg ; shaped having a bilaterally symmetrical body. Thebci‘és __ 2 peri-oral band surrounding
o uniformly, become restricted to (40 cmaryd\?;'ai;é inaside the mouth. Stomodaeum dey‘:\\:ﬁz
E ban continuous wi
dconca uth and an adoral bz and becomes
an Czteozr:::;lolil:s;;fn?t?on on the ventral side of embrye

henteron gets differentiated
flarva, The arene :
henteron, The opening, thus, developed forms ttl;;z‘e"&hcgmes the anus. With these changes embryo
| S

: : : _This larva actively feeds
T00esophagus, stomach and intestine. The bla le of independent existence

iohii icles. Dipleurula larva
:ﬁvg.'Ops into dipleurula larva which 1§lf>al}?$ps o collecting t}}e -;:dogzr:ri-oral e
iatom d of cilia . Ip of cilia of
Wimg ﬁ.eisf!t;tec ' Thfe ado::i] rboatZtes clock-wise w1th_ -thelhe l:awa which is hgtchesl:)ut, g‘th:nff ‘
el surface a the free swimming s is a bilaterally symm : lobel
g ‘B.'P_lnnaria larva. In Asterias, E— in about oned e ich surou e fthe preg::n ke
b, ::dblpmnar_ia larva. It devglo%s frIO preoral ciliatled b?t::dina"y placed and form a comp
o9 possesses two ciliated bands: I- be long
i ars 10

%2 Postoral ciliated band which aPP°
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i Fig. 50.24. Asterias, Development and life history.

ring betw

prolongati o
e

number of armg ¢ Jections of the

eveloping from ody, called lobes or larval arms (Fig. 50.25)

an WS:
Name of 1p, or Preoral and postoral ciliated bands are as follo
arm
Ii; D0rso-median Number
2 Ventro-median One

3 . Pre-Oral

One
Two

een the mouth ang _ ove! g e
ons or pr anus. Both of these ciliated bands are contmuf}d At




i Antem-dorsal
s, postero-dorsal
5 post-oral

7. Postero—latera]

RFISH OR SEA STAR) (PHy.
5 Lum ECH]NDD

re—Ofal and ventro-mediap, arms
The P! the pre-oral ciliated band and
e amS develop from the_Post-oraI
nd. The arms are provided wigy,
e ndare contractile in a nature. Inside
muscles sccur the coelomic apparatus and the
meb"dy canal. The bipinnaria larva feeqs
s, efc., by cr.eating fodd%eaﬁhé“ i
nl ciliary tracts in Fhe stomodeal wall, gyt
it ccly by forwarding its anterior end,
s Jlockwise rotation. After sometime anus
i aan,a jarva develops info the next larya]

bipmn&l od prachiolaria larva.

5‘3g¢—3'"'Brachi0|al‘ia larva. The lobes of
qnaria larva become modified into long,
der and ciliated larval arms. From the preoral
Iobb;é:afisf vthree. short a'nd n?n-c1llated processes
qdnginto adhesive fixation discs or suckers. These
secalled brachiolar arms. These arms are devoid
saaleareous rods and have prolongations from the
welomic cavity. Its alimentary canal consists of
qouth, stomach, intestine and anus. Brachiolaria
iva swims_and feeds like bipinnaria larva. The

ppearance of sucker marks the beginning of meta-
morphosis.

Other echinoderms produce a variety of larval
forms such as auricularia, doliolaria, ophiopluteus,
«hino-pluteus, etc. (see Box. 50.7).

Postero-dorsa| arm (2)

Postoral arm (2)

Postoro-lateral arm (P

Fig. 50.25, Asterias. Bipinnaria larva,

median dorsal
arm

> brachiolar arms

sucker

mouth
preoral arm

e 0 dosle
...... m
stomach postero-

dorsal arm

postero-
lateral
arm

intestine
postraol arm

Fig. 50.26. Brachiolaria larva.

L. Auricularia larva. In most

holothuroids, the eggs are rich in yolk ~ Pre-oral 1oop

and deve-lopment is direct, but in
¥me cases the egg hatches into a free
,’asr“,flmmir.lg bila-terally symmetrical
, va, I{ is known as auricularia o
arva'(Flg. 50.27A). Itis transparent 22 s
Pelagic Orga-nism of about | mm size. :
lonegi?ogy is pfo'vided with single
Ormsu nal ciliated band which

utha Pre-oral loop around the
o :“; anal IOf)p encircling anus.
ora] lobep Il swimming, The pre-
o Whee) 1S«}'ery well - formed. There are N
€ - like bodies,

Other larval forms of echinoderms

Fig. 50;27. Enhinoderm’s larva

o calcareous rods, being rep!

Box 50.7.

pre-oral loop

tentacular lobe
of hydrocoel

A—Auricularia; B——Dpliolaria.

aced by spheroids, star - shap_ed




ith saccular stomach, hygo— a0
qutved B35V Ydrog
¢ rimary tentacles and ;
produced int® P oMy ol /;iﬂs .
: f& ot
and left St py canal- poses int0 second larval stage known ag doliO]aﬁ i ol,f‘d o
the hy fva M tamOrP - a [
: f Holothuroidea wh;
The auricul? ; cl-like 1arva © Which g W
(Fig. 50.27B): o 50.27B)- Itisa b::bands' It is also called pupa stage. e\lek,psfr g A“S
: Ia ; five ciliat 0 i et
2 ])ollolﬂl'i es 1% GV
suricularia oesophagus preoral arm iy g
or o
sorl!
antero-lateral arm pe ‘
1l
mouth - postroal arm ,D?Sc
s
it
postro- . 5.0V
dorsal anterior T p peser
arm epaulette: 1™
> 9
postro- anus ‘ ) 1329'
Jateral arm 11 007
left hydrocoe! intestine— 1994
. stomach with lobes I posterior ¢, Give
left somatocoe! gpaulettes i
right somatocoel”  intestine e 0 (Gor
A 7, Give
Fig. 50.28. Echinoderm’s larva A—Ophiopluteus; B—Echinopluteus,
f 8. Des
3. Pluteus larva. It is auricularia
larva having a single ciliated band. o Wi
However-it contains calcareous . ; i
rods in the arms and have small aplca|tj§nsow 10. Giv
preoral lobe. The pluteus larvae are
of two kinds 1. Ophiopluteus 19¢
larva which occurs in Oph- : 11, Wr
iuroidea (Fig. 50.28A) 2. vestibule .
Echinopluteus larva which occurs i
in Echinoidea (Fig. 50.28B). 13. D
4. Vitellaria. or Yolk Larva. This ciliary ring b
laryal stage is present in Antedon.
It is free'-swimming, bilaterally 4. D
symmetrical and barrel- shaped A 15, y
larva. It possesses fo B
sepa ir tosfive P ; ol 16,
cil?at;tsa;;anS-Versely placed  Fig50.29. Echinoderm’s larva A—Auriculari3, Bl I
B s encircling the bod .
y.
: Metamorphos; 18, |
PhOSlS. After a - bomm .
-101' onsome solid object and js ﬁxifir::)dd? f 6-7 weeks, the brachiolaria larva settles o the il 19
o o ABOMDhOSES into 4 ragia] y} o help of its adhesive arms. Now the bilaterely T o
T;nds disappear. New moy, i foy Symmetrical adult. The larval mouth and anus <l A
arnex leftd?nd right sides form ultim:?;d ?}? the left side and new anus on the right 5i° lzb% .
rudim , : e |
and the raq ;;?ts’ develop aroung oral Y the oral and aboral surfaces respectively: Prve. Wi |
C

. hanals 8IOW into the “3boral axis. Skeletal elements develop 08 % rightﬂ“m“ .
es of the larva, I, g 2 The coelom of the adult develops fro® g rmth"ﬁé i
ach arm ty,, pairs of outgrowths from the coelom O |




; MS (STARFISH OR SEA STAR) (PHYLUM ECHINODERMATA)
-

; o fect and serve for attachment. Further com
iy

plex reorganisational
 sault Asterias. The newly detached rudiment of the body of sea star is about
- contains short stubby arms

QUESTIONS
limg Answer Questions

y J s 1 1 A b 3 I ; Nt ~F Ctar t o YO AP » 1t vt % I-‘!f ¢ AS

l. Give an account of hab; L and habitat of starfish. Describe its external feature
/ < 1 0O(
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