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sI It\4 N{ARY

Egg cal lstr lcs ot '  icur conul)on Gastropocla in the Shatt  Al-Ar"ab :  L l , t i t tmea
ctrrt'iculut'ia. Plt.1'sct oct.tl(L Tltcoclo.rtts.f ctt'ciotti ancl Ncritina t,iolacea, were slgciied.
Tlrcocloxtts iot'claniartcl rVcrii i tttt t ' iolctcerr prociuce egg capsules j1 t6e i lterticlal zone
rvhi le L.  aur iculor io ancl  P.  ocuto l t roclucing thcir  cgg capsLr les sgbt ic la l ly ,  so as to
avo id  the  des icca t ion .

The snai l  L.  arr t ' icr t lnr ic u, i ts l 'o. i r tc l  to proclrrce 3-50 egg per capsulc ancl  t5e
snai I  P.  ocrt lo procl t tccs 1-47 cgg ]?cr cal)sule.  Thc incubat iop l tcr iocl , rvas fou'c l  to
clcllcrtcl ott l"cttt l lcratttt 'c. Thc irtcirLra[ion pcriod rvas 7-8 cluys lbr L. auyicttlat-ict ttncl
7 -10  c lays  fo r  / ' '  oc t ( to  a l  ?8"c .  S ix  e r t tb ryon ic  s tagcs  wcrc  recogp izcc l  i '  t5e
clevclopntenl  o l 'L.  ot t t ' icular io ancl  P.  acuto.  cnclecl  u, i th a cralv l ing yoLrng s 'a i l .

]I{TRODUCTIOI{

Gastropocl i i  arc a nrajor groUl)  o l ' r r racroinvertcbrates in the shatt  Al-Arab ancj
i ts brat tc l tes (Al-Azzau, ' i ,  1986).  T- i rc niost  in i l rorant spccies are Lyt t r raea
trtrt ' icrtlctt ' tct. L., A'{elorroirlcs tt.t l tcrculara (l\ '{rrl lcr) , hlclcttropsis ttoclosc Fe.rs.sitc,
Plry'56'1 (tcuto Dr"allar"lt i i trcl. iVcrit ina t ' iolctcett (Gcnrlirr), \/ i t, ipartrs berrgnlcnsis
Lartrarci< artc l  Tl taoclo-r t t .s jot 'c l r tn i  (So*,crby),  (Ahnrccl ,  l975; Rabie,  l9t j6;  Al
I J a s s a r n ,  1 9 9 0 ;
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Tlrc ecological  l .spccts ol 'sonrc o1-t l rcsc [ i is t ropocls in the Shatt  A1-Arab region

I tavc  bccr t  s tu t l i cc l  b1 'c i i l l l r cn t  uu thors  (Lucka,  1982;  I - iussa in  &  A l in re ,d ,  1983;  A l -

D i rb l r i rgh  & D i rour l ,  1985;  i l l b ic ,  1956;  S / r i l i ab  e t  u l . ,  1989;  AJ-Bassam,  1990) .

Rcsearchers  i , r ,o r l< ing  on  thc  cgg nrasscs  o f ' r t ra r ine  gas t ropoc la ,  such as  Lebor r r

(1937) wl io lecogniscd 23 types cl icgg n' rASSr s l iorvccl  { .he large di f fercnces i r r  sfrapcr

anc l  s izc  l rc l rvccn  s1 ;cc ics .  Ant io  (1963)  c lass i l iec l  cggs  on  thc  p r iuc ip r lc  o i ' the

a t ' ra l rgerncnt  p i r t i c rns  o{ ' t l r c  egg capsr r lcs  rv i th in  t l ie  con . ln ron  je l l y  ra ther  th t rn  thc

ovcr  a l l  fo r rn  o f  thc  egg nrasscs  anc l  thc i r  n ra jo r  [1 ,pcs .

I - iorvever t l tc  tu 'o l l 'eshu,ater snl i i ls  L.  ot t t ' icr t lor ia ancl  P.  acLrta shotv a gooci

ac lnp ta t ion  [o  1u l ro ra to ry  conc l i t io r rs  a r rc l  I i vc  sa fc ly  in  thc  aquar i r r rn  and o f ten .

c lcpos i t i r rg  thc i r  cgg  capsr r lcs  on  thc  g lass  u ,a l l s  o1 ' the  aqLrar iu rn .  These eggs  are

excc l len t  n ra te r " ia l  fo r  cnrbr '_yo log ica i  s t r rc ly .

Ac tua l l y  cgg  lay i r rg ,  f ' cc r r r rc l i t l ' ,  [hc  incubat io r r  l le r ioc l  anc i  1he onrbryo log ica l

c lcvclol l i t icnts are vcr") /  inr l ;or tar t t  subiccts in l i fc  cyclc stucl ics.  Tl tus th is paper

l t rov ic lcs  souro  in lb rn iaL ions  on  s ix  cor r r r r to r t  gas t ropot ls  i r r  the  Shat t  A l -Arab  reg ion .

N{ATEI{Ir!LS AND h'IIITI-IODS

Six  spcc ies  o l 'Gas t ropoc iu  rvc rc  r , :o l l cc tcc l  [ r 'onr  c l i f l c ren t  p laces  o f  thc  n ra in

cana l  o f  Shat t ; \ l -Arab  anr l  G i i ln re t  r \ l i  anc l  f ro rn  A l -Assaf iya  branc i rc .s  (F ig .  1 ) .

Tlrcsc slrccies arc L. attrictt laria, P. outie, I,t. i ttberarlotct, 
' f. jcn'clurti, 1/.

bengnlct tsrs i incl  A/ .  t , io lncco. Thcl ' i l rc oi ls i ly  col lccatcr l  by hancls,  r i ,ashccl  ancl

l t laccci  in a scl larate glass ar l r rar iunr f i l lcc l  rv i th aeratccl  tap rvalcr  ancl  sonre

Lr rar ic l ies  o f  aqr ra t i c  p lan t  Cu 'o top l r l , l t t t t t  sp .

For  c l i ssec t ing  s tuc lv  n r i i t c r ia ls  conrJ )osLx i  o l '30-40  inc l i v ida ls  o f  each s l l cc ies

wer"e usccl .  CapsLr lcs \ \ /erc lo i lorvcci  c la i l - l ,ur tc l  w'erc c l i rcct ly t ixccl  in Boun's f lu id

and scct ionecl  accorcl ing to I - {unl i lson (1972).

Thc  s l i c l l  l cng t l i  o f  thc  a r l r r l t s .  \ \ / c rc  n rcasurec i  rv i th  Vcrn ic r  Ca l ipc rs  to  the

rrearesl  0.02 nrnr.  l 'hc nrrnrbcr of  eggs l )cr  capsule ancl  [he capsule length ancl  rv ic l t l r

wcrc nreasurccl  rv i l i r  thc aic l  o l '  octr ia i '  rn icronictcr  u, i lh the aid of  a c l issect ing

rrr icroscope. To est inratc f 'ccunci i ty.  cgg ca1;sr i les of  Lyrrr t tacc ancl  of  Pl \ , . t t t .  \ve r i )

coi lcctccl  c lLrr ing No,, ,cnrbcr i incl  Dcccirrbcr i99l  ancl  January 1997 ar i r l  caicr . i latccl

thc  eggs  in  cac l t  capsu lc .
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RtrSUL'I'S AI{D DISCUSSION

Tlre resirlts o1' clissecting shorvcd that lvl. ttberculata in acldit ion to V.

bengalensis i r tcubate their  eggs insic le the t i terus and rcalese crarvl ing snai l  having

a co lp le t  she l l . .You,ngs  can bc  ob la ined by  c la rneg ing  the  s l ie l l . ' fhe  o ther  four

spcc ies  la ic l  egg capsr r lcs .

1.  I lgg Crrpsule of  L.  orr t" icr t lur ia.  I l  is  th, . :  b iggcst capsule of  a l l ,  the s i rapr:  is

roc l ,  ge l i i t inc t rs ,  e longatc ,  th in  an t l  t ransparcn t .  The incubat ion  pe l iod  takes

7-8 days at  roortr  tcr t tpcrat t r re 28 *2"c. ' l -he eggs are arrengecl  insic le the

capsrr le ploper ly i r t  oner or t t r 'o c lasses. Capsulcs were acl l rereci  to aquat ic

l t l t tnts ot ' to t i re aqrrar i r r r r t  w'al l ,  l i t t lc  ber lorv the w'ater surface to avoic l

c lcss ica t ing .  N i rn iber  o1 'cggs  pcr  ca l )su lc  u ,as  ra r rg ing  bc tu ,cen 3-50  r , r , i th  a

nrcan o i '  20 ,  (n  :60) .

2 .  I igg  c l rpsu lc  o l '  I ' .  t t c t t l r t :  T l rcy  a r ' c  scnr i -s l thc r ica l ,  shor ' t c r  t l ran  thos  e  o f  L .

at t r ic t t Int ' ic  r t torc u, ic lcr  anr l  Icss 1r 'ar tspar"cnt.  Tl ic cggs i r rs i r le thc cal tsrr le arc

cl isarr-angecl  (scprancler ' ) .  Capsulcs aclhcrccl  to acpat ic plants ancl  to the u,al l

o l 'aqr-rar iuru.  Nunt i rcr  o l 'eggs I)er cal)sulc u,as ranging betrvcen 1-47, r ,v i th

a  nrean 1E (n :48) .  Thc , incubat ion  pcr ioc l  \ \ /as  7 - I0  days  a t  roo l t l

tcrupcrat t r re o1'28+2oC. Thc capsules ,Jcl iosi tccl  unclcr  the \ \1ater sut fa, : ;c.

3.  I lgg capsui ' ;  of  T.  jordurru:  J-hey are snral l ,  I ra l l ' roundeci ,  th ick.  colour

orange to I 'c l lorv,  c i ipsrr les acl l rcrcci  to i rard stons anci  the s i re l ls of  the c lead

A, l .  t . t . tberct t lcr ta.  fhc capsrr ics \ \ /cre cxposecl  to t l ic  a i r  aL low t ic le.

1.  I igg capsule of  l { .  t , io luccu:1-hey are hal l ' rounclccl  too,bigger t l ran those of

7-.  jorc lot t i .  (h ic l<,  colourccl  bron'n.  Thcv aclhcrccl  to rocks ancl  insic le thc

fragrnent or.st icks oI  thc aqrrat ic pl i in l  Plrrcrgrtr i tes oLtstrol is in t l ic  inter- t idal

zol ' te.  Thus t l rc cal tst i lcs arb cr t icrgcd anci  strbnrergccl  throrrgirout t l ie t ic la i

cvc lc .
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Srze-qugg-gapsrile:
' l '5c 

s izc f r -cqucrrcy histogranrs ol 'cgg cal)sr . r ics lcngt l i  ( rnnr)  anci  cgg cal lst l le

u,iclt lr (rrrnr) of L. attriculcrt ' io, P. acl(to, T. jorclani and N. vioIucco ars shown irt

f ig.  2.  11 L.  au.r ict . t lat ' ia egg capsule lnean lengt l r  anci  tueat i  width were 6.78 and

2.18 1116 respect ively.  In P. ctct t ta thc egg capsrr le ntcan length and t t reatr  rv idth

were 4.5-5 ancl  2.33 rr in i ,  rcsl ;cct ivcly.  In L jc,rc loni  thc cgg capstr le lneal l  lengt i l

arrcl rrrean u,icl[h were 0.9.1 anci 0.82 nrnr, rcspcctively artcl in l/. violacea they rver:e

1 .32  and 1 .08  nrnr ,  rcspcc t ivc l l ' .

i iecu rr clit) '

T l re fecynci i ty of  L.  nur ict t lat ' in rv i th s ize (Fig.  3A) accorcl ing to

Log Y-0 .025 - l -  1 .0 -59  Log X

rvhcrr  \ ' :  r )Lul lbcr of  cggs

X:  she l l  Jer rq th  ( r l rn l )

. , -  ? o
t t  -  - t  )

r :  0  . 4 5 J

Tlr is cqgat ion shorvs that  thc lo*,cst  r tuntbcr of  cggs in capsule u 'as 3 eggs 1or

a snai i  wi lh a rh.1i  lc- . r rgt i r  o l '7nirn artc l  the gretr test  nt t t t l l rer  o1'eggs was 50 eggs in

a  s 6 a i l  o f  a  s i r e l l  l e n g t l i  o l ' 1 5 . 4 n u n . F i g .  ( 3 8 )  s h o r v s  t l t e  r c l a t i o n s l t i p  b c t u ' e c l t

r r r r r r rber of  eggs ancl  shcl i  lcngth for  the snai l  P.  acuta u,hich could represente by

the ecluat ion

L o g  Y -  - 0 . 1 9  r -  1 . 5 6 8  L o g  X

wltcn Y -  no.  o l '  eggs

X:  shc l l  l cng th  (n rnr )  
1

n :  3 5

r : 0 .631
' f5c 

lorvesI  nrrnr i rcr :  of  cggs \vas one c-tg i r l  a capstr le of  a sr la i l  of  shel l  lcngth

6rnnt  anc i  thc  la rges t  one was 47  eggs  in  a  ca l ts t r le  o f  a  she l l  leng th  10 .2  rnnr '

Thc  le la t ionsh i l t  bc t rvccr r  thc  nun i i rc r  o { 'eggs  l )e r  egg caps t r le  ( r t iear l  +  S 'D. )

arrc l  t l re s izc oI  L) , r r t r tctccr nnr l  P/ t -1 '5rr  s l torvtr  in ( i r ig.  4-A & B) resl ;ect ively.  The

larger snai ls la ic l  nrore eggs/egg capsule than snral ler  snai ls ancl  i t  is  a1;pearer l t  that

spai ls less tSap 9 prnr la ic l  on thc avcrage fcrvcr eggs/egg capsrr le thart  s l la i ls  luore
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t l iar i  1 l  nrnr for  Lyrr t t tocrt ,  tnr l  thc surt te rc.str ] t  is  t r t rc for  1: l t1 'sn.  Figs.  5,  6 shorv

t6e  re la t iopsSips  bc t i i , ccn  lh rcc  fhc to rs ,  c : r l l su lc  l c r ig th  ( r t rn r ) ,  ca l ts t t le  w ic l th  (n ln l )

u, i t l r  r r r r r t t l tc , r  t l f 'cgg.s f  or  [ ) , t t t t t r tcr t  at t t l  2/ t - t ' .sp.  rC.Si ]Ct i \ /c ly.

For . t l ie  lb r i r rc l -  s l t cc ics  l l r c  ca l l su lc  i t t c rc l i sc  i r t  l c r rg t l i  on ly  to  j t rac l  a  J i r rgc

6ulrbcr ol  cgl ts bccarrsc thc c.gs iuc arrangucl  in a rcgul i t r  i l ta l l l ' lcr .  in thc i : t ter

s l tccies thc cal i .srr lc i r rcrc i isrrs in r ' , , ic l t l t  nncl  lcngt"h to contai t t  l t rore eggs.

Iirrr l l ] ') '  o n i c J)cyclopllel rt t

TIrc cprbryol t ic  c lcvclol ' r r r r . r r t  o i  L.  or t t ' ic t r Ictr" tc cart  bc categgor izecl  into s ix

s t l g c s : -

A .  Eggs  ips ic lc  ca l tsu lc  a rc  c l l i l t t i c l r l ,  I ra t tsp l t t ' c t t t ,  i i , i I l t  c lcar  t r t t c lc t ts , '  Thc

l 'cr t i l izccl  ovtrrr i  i .s  s l thcr ic i r l ,  o l ) i lqLre.  p iaccci  l tc i i r  t l tc  cclge o{ 'egg shel l  (p late

I  ^ \
t - A  I

B.  The c lcavage o l ' t l r c  n r rc lc rus  is  c lcar  i inc l  i t  scer t  l i l<e  i i  s l lher ica l  s inuoso ic l

b o c l y  t v i l l t  i r  t l i a r t t c ( c r  0 .  l 2 - 5  n l r r r .  ( p l a t c  l - B ; .

C. Elrbryo rv i th l i  c l* , 'c lopcr l  c i l iatccl  epic lcnt ta l  bancl  ( r 'e i t r rn) .  The cl iarneter oi^

t h c  c r u b r ' ) , o  i s  0 . 2 5  n r r l r  ( l l l a t c  i - C )

D.  
- i -hc  

vc l i i t c r  la i ' t ,ac  s i l r t . s  to  ro t r tc  ins ic ic  t l te  cgg l t y  thc  c i l i l i l ' i ' i l c l " io l l  a r l r l  thc

shc l l  bccc . l l l t c  i tp l ) iu 'c l i t .  " l - l r c  I i i rq r - :s t  r l ia r r tc tc r  o f  t l r c  la t ' i ,ac  i s  0 .37  n ln r  ( l l l i t t c

1 - D ) .

I r .  T i re  la r ' \ /ae  rcscn l ib lcs  t i t c  a t l r r i t  in  i rav i r tg  a  c lcar  s l re l l ,  cy 'cs  an t l  l ' oo t .  The

vc l igc r  lu rv lc  occu l t i cc l  ha l l ' o I  cgg  vo l t r r t t c ,  r t l t c i  bcco t t ie  0 .5  n in r  i r l  leng [ l i

anc l  0 .37  nr t t t  i r t  t v i t l th  ( l l l l i l c  1 - [ . ) .  - .

F .  Vc l igc r  la rvac  occ i r l t ing  a ln tos t  a l l  thc  cgg vo l t r r t i .  l - i ca t l  rv i th  tc r t t i i c les  a r tc l

rcach a  icne lh  o l  0 .75  nrnr  . . r r rc l  a  r i ' i c l th  o f  0 .62  lu r t r  ( l t l l t c  l -F ) .

Tho I ' c . l igc r  l i r rvac  c lcvc lopcr l  i r t to  a .c t 'a r i , l i r tg  l , t l t r r tg  sna i l  a t  a

i r ru r  r inc i  o f 'a  i l , i c l th  0 .62  r r r r r r .  T l rc  c i t r ra t ion  o f  cach s te -qc  \ \ /aS

tc l r l t c ra t . r r rc  i s  su i ta l t l c  (2E -F  2"c ) ,  un t l  t l ' t c  c l t r ra l io l t  t l l ' c levc lo l l l l l e l l l

tcntpcrat t t  i 'c ;

J ' [e  s l , r rc lv  s i ro r i , s  t i ra t  u . t  (28  r  2 ;oc  thc  jncu i ta t io t t  l te r io l l  t ' as

T l ie  eggs  nca l  t l te  1 - rc r iphcrv  i l l ' t l t c  c tg  c lcvc lo l tcc l  l ras tc r  thar r  t i rosc  a t

r l rc  l r i i o r  o l ' so lnc  cggs  to  i l cvc iop  c locs t r t  c l ' f cc l  t i r c  o thcr  cggs  in  t l t c

l c n g t h  o f  0 . E 7

abo i r f  24  l t  i f

i r t c reasos  w i { i t

( r -7 , ia; 's  o i i lY.

the  ce  r t te r 'an t l

sanre  ca1tsu le .
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1 ? ?

I i rn l t r ' - r 'or t ic  c lcyclol l l r re l t t  t t { '  1 ' .  lE14!

T6is s l tecics rcscpat i lcs thc fornrcr onc in thc f r rst  I 'our enrbryonic stagcs al tc i

thc  r l i [ f c rcpcc  s ta l ts  in  f i l i h  s ragc .  Thc  vc l igc r  la rvae s tay  ins ic le  the  shc l l  and

rnovccl  vcry s lou, iy wi th c lear cyes ancl  ten[aclc nnd t t rcasrrrecl  0 '5 l t t t t t  0.43 l . i t r i l

( p l a l e  l - G ) .

i '  sixth stagc tlrc clif ' fcrence bct*,cen the tivo spe.cic'.s iU)pear in thc forrn of t l ie

shc l l ,  i t  \ \ ,as  cor r i ca l  anc l  hav ing  a  rec i  l ine  rounc l  the  she l l  ho le .  The la rvae

r r rcasurcc l  0 .6  u rnr  0 .5  r )uu  anc l  i t  \ \ /as  a  l i t t l c  s rna l le r  than t l te  la rVae o f  L .

r t r t t . i c t t l l t . in  ( t t la tc  1 . t { ) .  T l i c  inc t rba t ion  l t c r ioc l  n 'As  E-10 days  in  (28  *  Z) ' c .

- i ' hc  
rcs r r l t s  shou, tha t  thc  sna i l s  A I .  t t tbc rc t t lo lc t  i s  t iu rs ing  thc i r  gggs  i r rs ic lc  thc

. tcr ,s i r r  acic l i t iog io \ , / .  bcnglcr t tcsis.  
- l - i r is  

l tat tcrr t  of  rc l t rodtrct io l t  l t t ivc bccr l

obscrvci l  in tu,o s l lcc ic.s c l f  f r "eshrvater bivalvc i r t  Slrat t  Al-Arab rcgion cor ls icuIct

. f l t t t t r i t tcct  i i r rc l  C. f l t tnt i t ta l is  (Abclr i l -Sahib,  ct  Al . ,  199-5).  Act t ra l l l '  t l r is  type of

i - l chr r i , io r  i s  an  a i lap ta t ion  to  t i rc  l r l r t l  e ' .nv i ro t tn tc t t l ,  i . c .  t l re  o l igo l ra l inc  b rack ish

*,Atcr ol 'Sl iat |  Al-Arab arrc l  lor  avoic iccl  1;r 'cc l i i t ion.  Flor,vcver l l reclat ion of  eggs i r l

s , i l i r  is  urorc t6an spats,  sc,r  that  ) ,o l r i )gs have nlore c l tar tco lo strrv ivc.  Al-Dir i lbagl t

arrc l  Di iorrc l  (198-5) colc luclccl  that  i1,1.  t t r l :arc: t r lc i la l i iy  i ts  cggs in the s ic le c l :ar l r ' ,c ls

cclr t r tcctccl  t , :  thC r ivct" ,  brr t  t l i iS c<l t ic l t iSiOtt  u ' l t : i  l ' tot  t r t tc.

In  t l i i s  s t r rc l i ,  I i r c  char " i i c tc r i s t i cs  o f ' cgg  capsr r ics  i s  i t t  accorc la r rcc  u ' i t l t  t l i c

c o u c l r r s i g p  o l ' S o l i u r a l  ( 1 9 S 7 )  i n  c i a s s i f ' v i n g  g a s t r o p o c l  c g g s  r l l a s s e s  t h a t  l h c  j e i l y

l ' i r sscs  arc  t5c  co l l l l . l o l t  t t ,1 tc  in  thc  op is thobr i r r tc l t s ;  gc la t i r to t ts  cgg l l lasscs  anc l  so l id

cascs  are  usr ia l  in  16c  prgsobrar rchs ,  i inc l  gc la t inous  cgg r t l t l sscs  ( i v i th  fc r i ' c r  anc l

l i r r .gcr cggs) to calc-nrcorrs cgg slrc l ls  arc characl .cr ist- ic oi ' thc i t t r l t t lonatc artc l

l ' , , \cr i tacca l t i r r , 'c  an isolatccl  b icol l \ /cx c l i l ts t r lcs
- fablc 

l .cgut l tarccl  orrr  rcsul ts rv i th l l 'cshrvatcr gastropot la l ' ror t t  ot l tcr  at 'eas.  I l t

th is  s f r rc iy  thc  l i t rgcs t  cgg  caps t r l c  o f ' [4 ' t t t t tnce  rn  the  c l tv i ron t r tc t r l  was  40  l t t t t t  i l t

1e1gt5  a lc l  3  p rpr  in  u , i c l t .h  anc l  eonta incc l  180 eggs ,  thc  s r t ta l les l  o l rc  $ 'as  3  t l t t t r  i r r

Jc l -c th  apc l  1 .5  l rp r  in  rv ic l th  an i l  con ta incr l  3  cggs  rvhcrc  as  ILab ie  (1986)  fo t rnc l  thc

la rgcs t  ope \ \ / i i s  l5  r r r r r r  in  l cng t l i  anc l  con te incd  65  cggs  ar rc l  thc  s r t ra lcs t  o t rc  tvas

1.7  i t tn t  a t tc l  cor l t i r i l l cc l  o l le .  cqg  o t t l v .

:.t

a
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' l ' i r i r t c  ( l ) : I igg s ize ar tc l

gast  rc lpods.

nurnbcr ol 'eggsicapsrr lc i r t  spccics of  I resh rvatcr

- l 'hc higlrcst  nrrr . r rbcr ol 'cggs l lcr  crp.sulc 1or P. ( tcuru in thc Shatt  Al-Arab rcgi0t t  u 'as

33 anrl tt ' tr [". trt,t ' icrtlrtr i(/ \\, i is 28.' l 'hcsc nunrbcrs arc r]carcst to those t 'ecordccl by l3errie

(1965) rryho, ga,,,c aboriI t l ic sante rtrrrttbcr.s rvit i lc 1]oag altcl pcar]ston (1979) recordecl

abopt hal1 ' t l ic  r ruprbcls.  
' f i ic  ar , 'craigc r iurrbcr of  eggs/cgg lnass var ied l ' ro l l t  61-80. Tl t is

can be attributcci to tire cli l ' l 'crcnccs in the sizc of t lte attirnals at clit ' icrettt locatiorts'

Tl ic c l i recl-  posi t ive rc lat ionships betwecn the nuntber o1'eggs/capstr lc ancl  t : l i l i l l r i ' . :

ler igLlr  u,as also reportei l  b) , i -anr anci  Caloiv (19Et i )  in their  stuciy or l  1, .  ! . i ( . t 'cS|o.  i !o l i ' . r lc l

& Carr i l<er (19a6) sr iggcstecl  t i rat  the gclat inous rnater- ia l  ntay Lre t tsed as a sot l rce of  foocl

lkrr  eggs. l - Iou,eyer l -anr arrc i  Calor i , (1988) not icccl  that  L,  pct ' (gt 'e i r tcrcased i ts eggs loacl

i1 cacS ca1;su1c by proclLrcirrg [argcr capsulcs,  ancl  the packaging o1' t t lore eggs i r l lo longcr

r i r thcr [han u, ic lcr  cal tstr lcs has t i rc poterr t ia l lv  intpor lant  e l ' fcct  of  nraintarning col ]stal ' l l

(  n n , -  i  , ' c
cgg size

nl l l l

rl1ftrn cggs

No . i  capsL r l e
Arrthor i ty

I l r r l rnoni t l  a
I-yrnnacic lae

/c:al I rr ir u I rl c ttt rt t r r
L| ttt tt tr c ct tt Lt t'i u r i o ri tt
I-. clodcs
L .  l t t t t t i i l i s
L.  polu.st t ' is

pct'c3t'ct

s t0  Snn l is

t t 'LUtc0ir t l0

t
l r .

I

. a
t \ a

I  l ) : u . o

i  r0 .775
,]
,7

! '

0.3 .1 , r0 .5E
'l

1 . 0 9 1 0 . 7 9
7

1 . 3 7 x 1
1
'l

n  7 R - 0  5 ?
v .  /  \ ,  1 , . - / J

3 - t 2
2A

20-41
6-11
10-40
2A
200

t l  a { - \
L  L -  L \ ]

100
1 00- i50

1-9
1 5

Ir4orrison, 1932
Presertt study
bisertberg,  1966
.it, lcCra.rv, 1961
Bonclesen, 1950
i ' lunter,  1975
Bonclcsert ,  1950
Russci l - t lunter,  1 96la
Ranclcsen, 1950
I lcrr ie,  1965. 1966
Wal lon & Jones, 1926
lJonclescrt. 19-50

Ph1's idac
Ait I c.r u l4' p tt o t'rt t tt
l ' l t1' 'sq (tctt l0

l ' . .f i trtt i truli:;

gl t'util

\/i t'5fl lu

I)

P,

1  . 2 1 x 0 . 9 3
1  x 0 . 5

0 .  S75x0 .75
I r0. i i

. ' l
,)

0 .19x0.72
,)

?
. ?

1 8

"r)
6-1 8
-5- t  I

1.5
i 00-200

i ' ?
t - J

l t - 1 7

20
,l

l3oncleserr ,  1950
I londcsc . r r ,  1950

1)rcscrlt stucly
l lonclesen, 1950
\\ / i t ,  1955
Dr.rr tcatr ,  1959
Russel l -Hlut tcr ,  196 1a&it

i lonclcsen, 1950
Dcu, i t t ,  1954
Ivlclr, lahan, 19]5
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sur lhcc arca to ' /o lu l le  ra t io .  1 ' l r is  nr ight  a l lo r i ,  the exchange o1 'gascs ( l ike  O,  anc l  COr)

th rough  thc  ca l t s t r l c  n r c :n rb ranc .
' I ' c rnpcrat r i re  

i rac l  a  c l i rcc t  c f tcc l  on ov i l tos i t ion.  Dcwi t t  (1961)  observcc l  a  tenrperaturc

t l t ros l to lcJ  c f iec t  i r r  both  phys id  f t r1 t l  11,1111i1c id .  l t  n 'AS lounr l  in  the prcsc l t t  s tudy the lour

s l tcc ics  ov ipcts i tc  r i ,hcr l  t l rc  ter r r l tc r . . t t r r rc  \v i is  l tcar  28"c .

Krkac (19S2)  s i tou,s  tha l  t i rc  i r t i r t in t r rn t  to lerab lc  tc rnpcratLr rc  for  ov ipos i t ion in  P.

ucu lu  is  bct lvcerr  l0  anc l  15oc nr tc l  t l tc  nrax inrLun \v ls  c losc to  30 'c  ar tc i  the o l t i in t t i i ) i  L ) i jc . , ;

arc  20 anc l  25oc,  s inc .c  thc  grcatcs ' i  nunrbcr  o i  cgg nassc ls  are la id  a t  the. je .  ic r l1 , 'c ra l r . r res .

Accorc l i lg  to  Dtntc . t t r  (1959)  P.  r tc t t t r t  is  a  s l lec ics 'ur , ' j th  a  rcproc luct ion per ioc l  that  depenc is

or t  loca l  tc l t tpcratL t rc .  l r , los t  ar r t l to r "s  agrco that  l l rc  ra tc  o f  c levc lopntcnt  is  cor rs ic lc rab ly

1 'astcr  a t  i r ighcr  tc l lpcratu l 'cs .

I )c t i t ia r t  anc l  You.s i l ' (1973)  s i rou,s  thet  cnrbryogcrrcs i .s  takcs 8  c lays a t  25-30 oc a l rc l  20

( le t i r5  11 l5-2Q "c  lbr  lhc  sr ra i l  ' r ' lu t ' i .s t r  r :o t ' r r r rnr ic t is .  In  th is  s t r rc l_y  t i re  incubat ion per ioc i  was

6-7 c lays for  1- .  c r t r t ' i c t r ln r i . r  an( l  7- i0  c la1,s  l 'o r  / ) ,  0cr r t (  in  tc l i i l l c ra t r t rc  ncar  28"c .

ITI'IIIiI{EI{CIiS
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