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(Figs. 28 and 29). 
Gonoducts. Each gonad has two gonoducts, 

o,Tiduct and spermatic duct, running along the 

central axis. The oviduct is a wider tube for11~1ed 

by the union of ovarian ductules one from ovarian 

zone of each lobe. It extends beyond the gonad for 
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, an·• open~ into cloaca or dorsal 
u , on t!, tnncc ._ u · .d 1 
Jtnal ca\- 1ty, a little behind rhe ~us: by an o, J uca 

afJl rtu rt' bordered by four th •ck hp,. . 

The ,pt•rn1:if il <Jurt or \.U\ cJeferen_s JS ; 

rnuch narro,ver duct forn1ed by the union ° 
· J. of 

, ptrrn.tfit· durrult·~ one from test1cuar _zone _ 

each lobe. h runs along rhe inner (branch1aJ) side 

of the oviduct and opens independently into 

cloaca by a ,pern1id11cal aperture a JittJe behind 

the oviducal aperture. Both the gonoducts are 

lined by cilia internally. 
(,a nit. tt~, . The testicular lobes produce 

spem1arozoa. A mature \P'-'rn1utozoon or sperm 

is microscopic, about 4 micra in length. Each 

has an anterior broad and nucleated he,1d capped 

by a beak-like acro,orne in front, a mjddle piece 

or neck and a very long straight tail. The sperms 

are polymorphic with at least three types having 

acrosome shorter, equal or longer than head. 

The ovarian lobes produce ova or eggs. A 

mature o, un• is large about 0.3 mm in diameter. 

Considerable amount of yellowish granulated yolk 

is distributed in its cytoplasm. The large nucleus, 

situated on one side, contains a conspicuous 

eccentric nucleolus and a dense ]ayer of 

chromatin granuJc~ beneath the nuclear 

membrane. Three membranes surround the ovum· 
' 

(i) "·itclline n1emhranc, (ii) inner chorion, and 

(iii) outer chorion. The thjn vitclline n1en1bra ne 

is secreted by the ovum itself and closely applied 

formjng its wall. The follicular cells of the ovary 
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I Fig. 31. Herdmania. A mature ovum. 

secrete the two t horion men1hrane,. The ovum 

lies eccenlricaJly in the Jk rh itdline nuid enclosed 

by the space between the vitelline membrane and 

the inner chorion. The space aJso contains a 

large number of small sized inner follicle cells, 

some tloaling in the fluid but moslly anached to 

vitelJine membrane. These cells nourish the ovum 

and secrete an enzyme which digests the chorions 

to facilitate hatching. The narrow space berween 

the rwo chorions is filled with an inter-chorion.ii 

nuid. Artached to the outer surface of outer 

chorion are many vacuolated large-sized outer 

fo llicle cell, which serve to keep the ovum 

floating in water (Fig. 31 ). 

FcrtiliLalion 

Although Herdmania is hem1aphroditic but self 

fertilization is rare because the ovarian region 

mature earlier (protogynous condition). when 

gametes become mature, they are expelled out in 

sea water through atrial current. External 

fertilization takes place is sea water. 
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EMBRYONIC OR PRELARVAL 
DEVELOPMENT 

( 'IL-ti\ :.IJ!l' or .,cµmt.'llllll w11 begins about halt an 
hour af1er fenilun1io11. II b holoblusuc 1comple1e). 
somewhm unequal and detcrminntc. i.e.. Lhc fo 1i: 

of blnstomcres is predetermined. The lirst clt:avage 
is venicaJ. meridiomd und divide:, the gruy crc.-.cent 
into two equal parts. Second cleavage b nlso 
vertical but at right angle 10 the fina . Thi: retmltant 
four blastomeres arc diJfcrcnL Two smalh:r 
hlustomeres are ut poste rior :.ide anJ two larger 
blastomeres arc 111 fron1. Only two of thL:sc four 
contain parts o f groy crescent. The thi rd cleavage 
is horizonr.al and passes Little above the cquulllr 
which divides Lhe blas tomercs into 8 cells arrnnged 

in two tiers. Fourth clcuvage results into 16 

blas1omcrcs. Subsequently. cleavage becomes 
irregular und linally result into u solid ball of 

,:ell, callcJ 11111r ulJ. A 
' 111!!1c I 

t1H'luhl.1,1Ul11 with un 1mcrn..i ~ t1~ 
,cgml'll l!lllOO <.IIVIIY ur hl.1 ,It .. "• I flu14 
b-1-1.c ll , 1n1;c In ,Lil II tai(c, _,L I I,~, 

uou1 11 
( ,,1,1rulu1i1111 l11lluw-, by cmholy fl 1 

111 11 fom11ng unhtnt1·n,11 opening b} 1,1 
1
\• • 

h • 

LARVAL DEVELOPMEN·t 

The bllL~IClpon: closes nnd dcvclon.. ,,. a 111d 
tai I. 171c t:mbryo clongutc.s and rullll.l 111

,.,, 

lnrvu. The presumptive notochnrdal Lcll\ • 11,, . 

from n s0f of arc:hcnlcron. occupy Lhc cen~'-
of larvul 1111 I. Archentcron produce,. llcJ ,, 
mcsoderm us solid bands and 001 Plhurr,p 

. M L 
coelo m1c sacs as m Balanoo/ 

, 011u 

Branrhiosroma. About 8 hour.. after ren t 
• J IJ"' 

the chon ons rupture, probably di~hc..1 
enzyme secreted by the inner follicle ccut,-' 
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larva halches out to become 
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