
WILD EASTERN OYSTER, Crassostrea virginica,!SPAT 
COLLECTION FOR COMMERCIAL GROW-OUT IN GEORGIA  
!

!

OCCASIONAL PAPERS OF THE 

UNIVERSITY OF GEORGIA MARINE EXTENSION SERVICE 

Vol. 2, 2008 

 

 
"#!$%&'()!*+),-#.!/,+)!012-3!+)4!5+)4+,!6+,7-3!

!

!

*+3()-!89'-)&(1)!:-3;(<-.!=)(;-3&('#!1>!?-13@(+.!:A-,,>(&A!5-&-+3<A!B+C13+'13#.!!

DE!F<-+)!:<(-)<-!G(3<,-.!:+;+))+ A.!?/!HIJIIKIEIIL!!!!!!!

!

!

!

!

!

!

!

!

!

!

!

!

!



 

 ii 
 

Acknowledgments 
 

MA-!+%'A13&!21%,4!,(7-!'1!'A+)7!*3L!5-;(&!"+3312&!1>!*+<G,+N.!O)<L!>13!+,,12()@!%&!'1!

P-3>13N!'A(&!P31Q-<'!1)!A(&!&A-,,>(&A!,-+&-L!!MA-!+%'A13&!21%,4!+,&1!,(7-!'1!'A+)7!0+%,!*+),-#.!8,,(-!

G1;()@'1).!*+3<#!*('<A-,,.!+)4!MA1N+&!",(&&!>13!1)&('-!+&&(&'+)<-!+)4!'A-!=)(;-3&('#!1>!?-13@(+!

"+NC11!R+3N!+)4!G1+&'+,!?+34-)!>13!&%PP,#()@!'A-!C+NC11!>13!'A(&!3-&-+3<AL!!!!!

!

!

!

!

!

 

 

 

 

 

 

 

 

 
 



 

 iii 
 

Table of  Contents 
!
/ <7) 12,-4@N-) '&...........................................................................................................................ii 

M+C,-!1>!G1)'-)'& ..........................................................................................................................iii 

B(&'!1>!R(@%3-&................................................................................................................................ iv 

B(&'!1>!M+C,-&................................................................................................................................. iv 

/ C&'3+<' .......................................................................................................................................... v 

O)'314%<'(1).................................................................................................................................... 1 

*+'-3(+,&!+)4!*-'A14&.................................................................................................................... 2 

5-&%,'&............................................................................................................................................ 4 

S(&<%&&(1)....................................................................................................................................... 8 

B('-3+'%3-!G('-4............................................................................................................................. 15 

!

 

 

 

 

 

 
 
 
 



 

 iv 
 

List of  Figures 
!

R(@%3-!IT!F#&'-3!&P+'!4-)&('#!UV1L!F#&'-3&WDLXJ!<ND!Y!:L8LZ.!N13'+,('#!3+'-!UP-3<-)'WDLXJ!<ND!Y!:L8LZ!

+)4!&A-,,!A-(@A'!UNN!Y!:L8LZ!>13!1#&'-3&!<1,,-<'-4!>31N!A1%&-!&<3--)!2('A!<-N-)'!&,%33#.!A1%&-!

&A()@,-.!0[G!&'(<7&!2('A!<-N-)'!&,%33#.!<1NN-3<(+,!&P+'!&'(<7&.!+)4!C+NC11!'3-+'N-)'&LLLLLLLLLLLLLLX!

!

R(@%3-!DT!F#&'-3!&A-,,!A-(@A'!'1!&A-,,!,-)@'A!3+'(1!UY!: L8LZ!>13!1#&'-3&!<1,,-<' -4!>31N!A1%&- LLLLLLLLLLLLLLLL\ !

!

R(@%3-!HT!0-3<-)'+@-!1>!1#&'-3&!2('A!>+'+,,#!4+N+@-4!&A-,,&!UY!:L8LZ!>13!1#&'-3&!<1,,-<'-4!>31N!A1%&-!

&<3--)!2('A!<-N-)'!&,%33#.!A1%&-!&A()@,-.!0[G!&'(<7&!2('A!<-N-)'!&,%33#.!<1NN-3<(+,!&P+'!

&' (<7&.!+) 4!C+NC11!'3-+'N-) '&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL] !

!

R(@%3-!JT!F#&'-3!&P+'!&-'',-N-)'! 1)!U+Z!<1NN-3<(+,!&P+'!&'(<7&.!UCZ!0[G!<1+'-4!2('A!<-N-)'.!+)4!U<Z!

C+NC11!&'+7-&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLI J!

!

R(@%3-!XT!F#&'-3!&P+'!&-'',-N-)'! 1)!U+Z!&A()@,-&!+)4!UCZ!A1%&-!&<3--)!<1+'-4!2('A!<-N-)'LLLLLLLLLLLLLLLLLIJ!

!

!
!

List of  Tables 
!
M+C,-!IT!G1NP+3(&1)!1>!'A-!<1NN-3<(+,!+PP,(<+C(,('#!1>!-+<A!'3-+'N-)'! '#P-!C#!%)('!C+&-4!1)!<1&'.!

,+C13!();-&'N-)'.!->>(<(-)<#.!%)('!&%3>+<-!+3-+.!+)4!-&'(N+'-4!A+3; -&'LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLI H!

!

 
 
 
 
 
 
 
 



 

 v 
 

Abstract 
!
! O)!?-13@(+.!+)!-9'-)4-4!3-P314%<'(;-!&-+&1)!U,+'-!*+3<A!̂ !-+3,#!F<'1C-3Z!2('A!P-3(14&!1>!

()'-)&-! 1#&'-3!3-<3%('N-)'!UDEJ.]EE!&P+'WNDWN1)'AZ!P3-&-)'&!+!%)(_%-!1PP13'%)('#!'1!-&'+C,(&A!+)!

1#&'-3!+_%+<%,'%3-!()4%&'3#!C+&-4!1)!2(,4!-+&'-3)!1#&'-3.!!rassostrea )ir+inica U?N-,().!I]` IZ.!&P+'!

<1,,-<'(1)!+)4!@312K1%'L!!F%3!3-&-+3<A!>1<%&-4!1)!4-'-3N()()@!'A-!1P'(N+,!N-'A14!>13!<1,,-<'()@!

2(,4!&P+'L!!6-!-NP,1#-4!'A-!>1,,12()@!'-<A)(_%-&T!<1NN-3<(+,!1#&'-3!&P+'!&'(<7&.!0[G!&'(<7&!<1+'-4!

()!<-N-)'! &,%33#.!+)4!C+NC11!&'+7-&!+,,!+33+)@-4!()!+)!+33+#!1>!H\!&'(<7&!P-3!aELX!N-'-3!&_%+3-L!!

/44('(1)+,!'3-+'N-) '&!2-3-!P,+&'(<!2()412!&<3--)() @!<1+'-4!()!<-N-)'! &,%33#!+)4!A1%&-!&A()@,-&!'A+'!

2-3-!+''+<A-4!'1!()4(;(4%+,!aELX!N-'-3!&_%+3-!>3+N-&!2('A!H\!P+)-,&!P-3!3-P,(<+'-L!!MA3--!3-P,(<+'-&!

P-3!'3-+'N-) '! '#P-!2-3-!3+)41N,#!4(&'3(C%'-4!()'-3'(4+,,#!+) 4!+4Q+<-) ' !'1!-+<A!1'A-3!+' !'A-!&+N-!&(' -!

4%3()@!/P3(,!DEE\!()!:+P-,1!:1%)4.!?-13@(+L!!M3-+'N-)'&!2-3-!3-'3(-;-4!4%3()@!/%@%&'!DEE\!+)4!

-;+,%+'-4!>13!1#&'-3!4-)&('#WDLXJ!<NDL!!MA-!P-3<-)'+@-!1>!&()@,-!1#&'-3&!'A+'!2+&!4+N+@-4!4%3()@!

3-N1;+,!2+&!+&&-&&-4.!+)4!'A-!N-+)!&A-,,!A-(@A'!UNNZ!1>!,(;-!1#&'-3&!2+&!+,&1!4-'-3N()-4!>13!-+<A!

'3-+'N-) 'L!!M3-+'N-)'&!%&()@!0[G!&'(<7&!<1+'-4!2('A!+!<-N-)'!&,%33#!3-<134-4!'A-!@3-+'-&'!1#&'-3!

4-)&('#!bN-+) !XL\J!Y!ELHJ!U:L8LZ!1#&'-3&WDLXJ!<NDc!+)4!'A-!,-+&'!)%NC-3!1>!1#&'-3&!'A+'!2-3-!>+'+,,#!

4+N+@-4!4%3()@!<1,,-<'(1)!UN-+)!I\LH`!Y!HLEJ!dZL!!"1'A!'3-+'N-)'&!()<13P13+'()@!'A-!<-N-)'!

&,%33#.!&<3--)!+)4!0[G!P(P-&.!#(-,4-4!'A-!@3-+'-&'!@312'A!2('A!N-+)!1#&'-3!A-(@A'!C-()@!HILDE!Y!

ILJE!NN!+)4!DeL]E!Y!DLIe!NN.!3-&P-<'(;-,#L!!"+NC11!A+4!'A-!,12-&'!1#&'-3!4-)&('#!UN-+)!EL\\!Y!

ELDH!1#&'-3&WDLXJ!<NDZ!+)4!<1NN-3<(+,!&P+'!&'(<7&!A+4!'A-!A(@A-&'!P-3<-)'+@-!1>!1#&'-3&!'A+'!2-3-!

>+'+,,#!4+N+@-4!4%3()@!<1,,-<'(1)!+)4!,12-&'!N-+)!&A-,,!A-(@A'!UN-+)!``LD\!Y!JI!d!4+N+@-4!&A-,,&f!

N-+)!IXL\E!Y!IL\e!NNZL!!5-&%,'&!1>!'A(&!3-&-+3<A!()4(<+'-!'A+'!2(,4!1#&'-3!&P+'!<1,,-<'(1) !(&!+!;(+C,-!

1P'(1)!()!'A-!()('(+'(1)!1>!+)!1#&'-3!()4%&'3#!()!?-13@(+!+)4!'A+'!@312-3&!&A1%,4!%&-!<1&'K->>-<'(;-!

0[G! P(P-&!<1+'-4!2('A!'A()!<-N-)'! &,%33#L!!!



 

 1 
 

Introduction 

! ?-13@(+!1)<-!,-4!'A-!)+'(1)!()!-+&'-3)!1#&'-3.!!rassostrea )ir+inica U?N-,().!I]`IZ.!A+3;-&'()@!

N+(),#!>13!'A-!<+))-3#!'3+4-.!2('A!1;-3!e!N(,,(1)!P1%)4&!1>!1#&'-3!N-+'&!C-()@!A+3;-&'-4!()!I`Ee!

Ug+33(&!I`eEZL!!O)!DEE].!'A-!1#&'-3!()4%&'3#!A+3;-&'-4!1),#!IJ.JeE!P1%)4&!1>!N-+'&L!!/,'A1%@A!'A-!

)+'%3+,!A+3;-&'!1>!1#&'-3&!(&!,12!'14+#.!'A-3-!(&!<1)&(4-3+C,-!()'-3-&'!+N1)@!<1NN-3<(+,!>(&A-3N-)!

+)4!A+34!<,+N.!.ercenaria mercenaria!UB())+-%&.!I]XeZ.!>+3N-3&!()!4-;-,1P()@!+)!1#&'-3!+_%+<%,'%3-!

()4%&'3#!()!?-13@(+L!!!

!

! ?-13@(+!A+&!+)!-9'-)&(;-! 1#&'-3!P1P%,+'(1)!Ug+33(&!I`eEZ.!C%'!41-&!)1'!P314%<-!N+)#!A+,>K!

&A-,,!1#&'-3&!>13!)+'(1)+,!13!()'-3)+'(1)+,!N+37-'&L!!?-13@(+!A+&!+)!1;-3+C%)4+)<-!1>!)+'%3+,!

3-<3%('N-)'!-+<A!#-+3L!!F#&'-3&!&P+2)!>31N!*+3<AW/P3(,!'1!F<'1C-3!Ug->>-3)-)!et alL!I`e`ZL!!F#&'-3!

3-<3%('&!<+,,-4!&P+'!'A+'!&-'',-!()!/P3(,W*+#!@312!3+P(4,#!+)4!C-<1N-!&-9%+,,#!N+'%3-!2('A()!'21!

N1)'A&!+)4!&P+2)!'A31%@A1%'!'A-!3-N+()4-3!1>!'A-!&%NN-3!()'1!>+,,!UFh"-(3)!et alL!I`` \+ZL!!/&!+!

3-&%,'!N+&&(;-!&-'',-N-)'! 1<<%3&!1)! -9(&'()@!1#&'-3!3-->&L!!F#&'-3!3-<3%('N-)'!3+'-&!+3-!A(@A!()!

?-13@(+!UFh"-(3)!et alL!I``X.! I``\+.! C.!I``]Z.! 2('A!3-<134!3+'-&!+&!A(@A!+&!DEJ.]EE!&P+'!P-3!N-'-3!

&_%+3-!&-'',()@!()!+!N1)'A!UMA13-&-)!et alL!DEEXZL!!MA-!3-&%,'!1>!'A(&!A(@A!&-'',-N-)'!(&!'A+' !()'-)&-!

<1NP-'('(1)!>13!&P+<-!+)4!>114!P314%<-&!,1)@.!'A()!+)4!)+3312!1#&'-3&!'A+' !+3-!N+(),#!<1)&%N-4!

,1<+,,#!4%3()@!'A-!2()'-3!1#&'-3!31+&'!&-+&1)L!!

!

! /!N+Q13('#!1>!3-&-+3<A!();-&'(@+'()@!'A-!P31C+C(,('#!1>!1#&'-3!<%,'%3-!()!?-13@(+!A+&!>1<%&-4!

1)!()<3-+&()@!'A-!N+37-'+C(,('#!1>!+4%,'!1#&'-3&!C#!3-4%<()@!&P+'!>1%,()@!+&&1<(+'-4!2('A!'A-!1#&'-3!

3-P314%<'(;-!&-+&1)!Ug->>-3)+)!+)4!6+,7-3!I`eef!/4+N&!et alL!I ` ` I f!* 131) -#!+) 4!6+ ,7-3!Ì ` `ZL!!

MA1%@A!1#&'-3!&P+'!>1%,()@!(&!+!&-3(1%&!P31C,-N!>+<()@!'A-!1#&'-3!()4%&'3#.!3-2+34&!>31N!A(@A!1#&'-3!

3-<3%('N-)'!3+'-&!N+#!&1N-4+#!1>>&-'!'A-!<1&'&!'A31%@A!P31;(&(1)!1>!<A-+P!1#&'-3!&--4L!!*1&'! 1#&'-3!

&P+'!>13!<1NN-3<(+,!@312K1%'!()!'A-!<1)'()-)'+,!=) ('-4! :'+'-&!(&!P314%<-4!()!A+'<A-3(-&!'A+'!P31;(4-!

&1N-!,-;-,!1>!<1)&(&'-)<#!>13!1#&'-3!@312-3&!1P-3+'()@!()!+3-+&!2A-3-!1#&'-3!3-<3%('N-)'!(&!,12!+)4!

1>'-)!&P13+4(<L!!/3-+&!1>!'A-!213,4!'A+'!A+;-!N13-!3-,(+C,-!P-3(14&!1>!1#&'-3!3-<3%('N-)'!A+;-!

<1)'()%+,,#!+)4!&%<<-&&>%,,#!%'(,(i-4!N-'A14&!1>!2(,4!&P+'!<1,,-<'(1)L!!M3+4('(1)+,!1#&'-3!()4%&'3(-&!()!

&1N-!3-@(1)&!1>!O'+,#.!R3+)<-.!GA()+.!+)4!$+P+)!&'(,,!3-,#!'1!&1N-!4-@3--!1)!2(,4!1#&'-3!&P+'!<1,,-<'-4!
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1)!N+'-3(+,&!&%<A!+&!N14(>(-4!0[G! P(P-!U<1NN-3<(+,!&P+'!<1,,-<'13&Z.!,(N-K<1;-3-4!'(,-&.!C+NC11!

&'(<7&.!+)4!&'3()@&!1>!1#&'-3!+)4!&<+,,1P!&A-,,&!U3-)Z!U*+''A(-&&-)!DEEIZL!!:-;-3+,!1P-3+'(1) &!()!

/%&'3+,(+!+)4!V-2 !j-+, +)4!<1,,-<'!2(,4!1#&'-3!&P+'!P3(N+3(,#!'A31%@A!'A-!%&-!1>!0[G!P(P-&!<1;-3-4!

()!<-N-)'!&,%33#L!!/,1)@!?-13@(+h&!<1+&'!('!(&!>-+&(C,-!'1!();-&'(@+'-!'A-!->>(<+<#!1>!+!;+3(-'#!1>!

N-'A14&!%&-4!()!1#&'-3!()4%&'3(-&!213,42(4-.!+&!2-, ,!+&!)-2!+,'-3)+'(;-!N-'A1 4&!>13!<1,,-<'()@!,+3@-!

_%+)'('(-&!1>!2(,4!1#&'-3!&P+'!'A+'!&'-N!>31N!<1)&(&'-)',#!A(@A!1#&'-3!3-<3%('N-)'!3+'-&L!!MA-!P%3P1&-!

1>!1%3!3-&-+3<A!2+&!'1!-;+,%+'-!>(;-!'-<A)(_%-&!>13!&()@,-!2(,4!1#&'-3!&P+'!<1,,-<'(1)!%&()@!1#&'-3!

4-)&('#.!N13'+,('#.!@312'A.!+)4!&P+'!2('A!4+N+@-4!&A-,,!+>'-3!-9'3+<'(1)!+&!N-'3(<&!'1!+&&-&&!&%<<-&&L!!

!

Materials and Methods  

! M1!4-'-3N()-!+!>+&'.!->>(<(-)'!+)4!()-9P-)&(;-!N-+) &!1>!<1,,-<'()@!)+'%3+,!1#&'-3!&P+'!>13!

P1&&(C,-!1#&'-3!<%,'%3-!()!?-13@(+.!;+3(1%&!&P+'K<1,,-<'()@!N-'A14&!2-3-!4-P,1#-4!1)!]!/P3(,!DEE]!

2('A()!'A-!()'-3'(4+,!i1)-! +'!'A-!'21KA1%3K+C1;-!N-+)! ,12!2+'-3!N+37!()!+,(@)N-)'!2('A!)+'%3+,!

1#&'-3!3-->&!+' !5(4@-!5(;-3!*1%'A.!G3-(@A'1)!O&,+)4!()!'A-!:+P-,1!:1%)4.!?-13@(+L!!/,,!P,1'&!2-3-!

'-3N()+'-4!1) !I!/%@%&'!DEE]L!

!

! R(;-!'3-+'N-)'&!2-3-!'-&'-4!'1!4-'-3N()-!2A(<A!P314%<-4!1P'(N+,!&--4!1#&'-3&!>13!-;-)'%+,!

@312K1%'!'1!+!N+37-'+C,-!&(i-!1>!]\!NNL!!F)-KN-'-3K,1)@.!+PP319(N+'-,#!XK<N!4(+N-'-3.!C+NC11!

&'+7-&!U)1!<-N-)'Zf!DLEK<N!4(+N-'-3!<1NN-3<(+,!&P+'!<1,,-<'13&!N+4-!1>!0[G!,1)@('%4()+,,#!@311;-4!

P(P-!2('A!<A(P&!1>!<+,<(%N!<+3C1)+'-!-NC-44-4!2('A()!('f!+)4!DLEK<N!4(+N-'-3!0[G!&<A-4%,-!JE!

P(P-!<1;-3-4!()!+!<-N-) '!&,%33#.!2-3-!4-P,1#-4!()!4-)&('(-&!1>!H\!P(P-&!U\!9!\Z!P-3!aELX!NDL!!G-N-)'!

&,%33#!2+&!N+4-!()!+!2A--,C+3312!%&()@!H\LD!7@!1>!013',+)4!<-N-)'.!H\LD!7@!&+)4.!+)4!H\LD!7@!

@+34-)!,(N-!+)4!N(9-4!%)'(,!+,,!<1)&'('%-)'&!2-3-!-;-),#! 4(&'3(C%'-4L!!6+'-3!2+&!+44-4!%) '(,!'A-!

N(9'%3-!A+4!+!<1)&(&'-)<#!&(N(,+3!'1!'A+'!1>!A1)-#L!!0[G! &'(<7&!+)4!A1%&-K&<3--)!%)('&!2-3-!<1+'-4!

()!+!,+#-3!1>!<-N-)'!&,%33#!+PP319(N+'-,#!XKNN!'A(<7L!!MA3--!3-P,(<+'-!P,1'&!P-3!'3-+'N-) '!2-3-!

4-P,1#-4L!:'(<7&!2-3-!43(;-)!()'1! 'A-!N%4!&%C&'3+'-!+,1)@!'A-!<3--7!C+)7!&1!'A+'!EL\I!N!1>!'A-!&'(<7!

2+&!+C1;-!'A-!&%C&'3+'-!&%3>+<-L!!/44('(1)+,!'3-+'N-)'&!2-3-!'A(3'#K&(9!I]Le!<ND!&_%+3-!2()412!

A1%&-K&<3--)!%)('&!4(PP-4!()!<-N-)'!&,%33#!+)4!'A(3'#K&(9!I]Le!<ND!&_%+3-.!P,+()!A1%&-!&A()@,()@!U)1!

<-N-)'ZL!!:A()@,-&!+)4!&<3--)!2-3-!&%&P-)4-4!+'!+,,!>1%3!<13)-3&!C#!<+C,-!'(-&!>31N!+!0[G!>3+N-!
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C%(,'!1>!DLEK<N!&<A-4%,-!JE!0[G!P(P-!2A-3-!()4(;(4%+,!&<3--)&!13!&A()@,-&!2-3-!&P+<-4!

+PP319(N+'-,#!DLXJK<N!+P+3'!+)4!+PP319(N+'-,#!DEK<N!1>>!'A-!N%4!C1''1NL!!R3+N-&!3-&-NC,-4!

A1,,12!C19-&!2('A!I!N!9!DXK<N!2(4-!3%))-3&!+C1;-!+)4!C-,12!&<3--)!+)4!&A()@,-!%)('&L!!8+<A!

>3+N-!&'114!1)!>1%3!,-@&!'A+'!2-3-!EL\I KN!,1)@L!!MA-&-!,-@&!2-3-!%&-4!'1!&'+C(,(i-!'A-!%)('&!()!'A-!

N%4!&%C&'3+'-L!!O)4(;(4%+,!&+NP,-!%)('&!>13!&<3--)!+)4!&A()@,-!'3-+'N-)'&!2-3-!<1)<-)'3+' -4!()!'A-!

<-)'-3!1>!-+<A!%)('!'1!+,,12!>13!+4-_%+'-!2+'-3!>,12L!!MA3--!3-P,(<+'-!P,1'&!P-3!'3-+'N-)'! '#P-!2-3-!

4-P,1#-4L!

!

! F)! I! /%@%&'!DEE]!+,,!'3-+'N-)'&! 2-3-!'-3N()+'-4L!O) >13N+'(1)!1)!1#&'-3!&A-,,!N13PA1,1@#.!

1#&'-3!N13'+,('#.!+)4!'A-!P-3<-)'+@-!1>!1#&'-3&!2('A!>+'+,,#!4+N+@-4!&A-,,&!3-&%,'()@!>31N!3-N1;+,!

2+&!<1,,-<'-4!>31N!1)-!DLXJ!<ND!&+NP,-!+3-+!>13!-+<A!1>!HD!3+)41N,#!&-,-<'-4!&+NP,-!%)('&!U(L-L.!+!

&()@,-!<1NN-3<(+,!&P+'!&'(<7.!C+NC11!&'+7-.!0[G!&'(<7!2('A!<-N-)'!&,%33#.!A1%&-K&<3--)!P+)-,!2('A!

<-N-)'!&,%33#.!13!A1%&-K&A()@,-!P+)-,Z!>13!-+<A!1>!'A3--!3-P,(<+'-&!P-3!'3-+'N-)'!'#P -L!!S+'+!2+&!

<1,,-<'-4!2('A()!'A-!+3-+!1>!+!&'+)4+34(i-4!DLXJ!<ND!@3(4!'1!+&&%3-!<1)&(&'-)<#!1>!&%3>+<-!+3-+!>13!

()>13N+'(1)!<1,,-<'(1)!C-'2--)! '3-+'N-)'! '#P-&L!!F #&'-3&!UVkJEZ!2-3-!3+)41N,#!&-,-<'-4!>31N!-+<A!

3-P,(<+'-!>13!-+<A!'3-+'N-)'! '#P-!+)4!N-+&%3-4!>13!&A-,,!A-(@A'!U>31N!A()@-!'1!,(PZ.!,-)@'A!+)4!2(4'A!

U+<31&&!'2 1!;+,;-&Z!'1!'A-!)-+3-&'!ELI!NN!2('A![-3)(-3!<+,(P-3&L!!S-)&('#!2+&!4-'-3N()-4!C#!

<1%)'()@!'A-!)%NC-3!1>!&P+'!P-3!DLXJ!<NDL!!V+'%3+,!N13'+,('#!2+&!4-'-3N()-4!C#!N+)%+,,#!<1%)'()@!

'A-!)%NC-3!1>!4-+4!;-3&%&!,(;-!1#&'-3&!P-3!&+NP,-!+3-+L!!F#&'-3&!2-3-!N+)%+,,#!3-N1;-4!>31N!-+<A!

&+NP,-!+3-+!>13!-+<A!&+NP,-!%)('.!+)4!'A-!P-3<-)'+@-!1>!3-&%,'()@!>+'+,,#!4+N+@-4!&A-,,&!4%-!'1!

3-N1;+,!2+&!4-'-3N()-4L!

!

! F)-K2+#!/) +,#&(&!1>![+3(+)<-!U/VF[/Z!+)4!M%7-#h&!:'%4-)'(i-4!5+)@-!M-&'!U!!kELEXZ!

%&() @!: / : !>13!0G!U: / : !O) &'('%'-!O) <L.!I ` è Z!2-3-!<+33(-4!1%'L!!/ ,,!P31P13'(1) +,!4+'+!2-3-!+3<&() -!

'3+) &>13N-4!P3(13!'1!&'+'(&'(<+,!+)+,#&(&!U:17+,!+)4!51A,>!I`eIZL!

!

!
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Results 

! MA-!3-&%,'&!1>!1#&'-3!&P+'!&-'',-N-) '.!@312'A!+)4!)+'%3+,!N13'+,('#!+3-!@(;-)!()!R(@L!IL!!

F#&'-3!3-<3%('N-)'!2+&!&(@)(>(<+)',#!U0lELEEEIZ!A(@A-3!1)!'A-!&P+'!&'(<7&!bN-+)!XLJ\!m!ELJE!U:L8LZ!

P-3!DLXJ!<NDc.!0[G!P(P-&!UN-+)!XL\J!m!ELHJ!P-3!DLXJ!<NDZ.!+)4!&<3--)!UN-+)!JL`]!m!ELHJ!P-3!DLXJ!

<NDZ!<1+'-4!2('A!<-N-) ' !'A+) !1) !'A-!&A()@,-&!UN-+)!EL]X!m!ELD\ !P-3!DLXJ!<NDZ!+)4!C+NC11!&'(<7&!

UN-+)!EL\\!m!ELDH!P-3!DLXJ!<NDZL!!:P+'!&A-,,!A-(@A'&!2-3-!&(@)(>(<+)',#!U0lELEEEIZ!A(@A-3!>31N!'A-!

&<3--)!UN-+)!HILD!1!ILJ!NNZ!+)4!0[G! <-N-)'K<1+'-4!&'(<7&!UN-+)!DeL]!1 DLI`!NNZ!'A+)!'A1&-!1)!

C+NC11!UN-+)!IeL\!1 ILXI!NNZ.!&A()@,-&!UN-+)!IXL\!m IL\e!NNZ!+)4!&P+'!&'(<7&!UN-+)!IXLX!1 I LDH!

NNZL!!V+'%3+,!N13'+,('#!1>!1#&'-3&!2A(,-!4-P,1#-4!2+&!&(@)(>(<+)',#!A(@A-3!U0lELEEEIZ!1)! 'A-!&P+'!

&'(<7&!UN-+)!IJL]!m!HL\\dZ!'A+)!1)!'A-!3-N+()()@!'3-+'N-)'&T!0[G!&'(<7&!UN-+)!XLXJ!m!DLI Ed Z.!

C+NC11!UN-+)!XLHJ!m!HLeIdZ.!&<3--)!UN-+)!ILeX!m!ILE]dZ!+)4!&A()@,-&!UN-+)!EL`H!m!EL̀Hd ZL!

!

! MA-!3+'(1!1>!1#&'-3!&A-,,!A-(@A'!'1!&A-,,!,-)@'A!P-3!'3-+'N-)'!(&!@(;-)!()!R(@L!DL!!5+'(1&!2-3-!

&(@)(>(<+)',#!U0lELEEEIZ!A(@A-3!>13!1#&'-3&!>31N!&<3--)!UN-+)!ILXD!m!ELEXZ!+) 4!0[G!&'(<7&!UN-+)!!

I LJ\ !m!ELEXZ!2A(<A!2-3-!@3-+'-3!'A+)!1#&'-3&!>31N!&P+'!&'(<7&!UN-+)!ILD`!m!ELEXZ.!2A(<A!2-3-!,+3@-3!

'A+)!'A1&-!>31N!&A()@,-&!UN-+)!ILIJ!m!ELEXZ!+)4!C+NC11!UN-+)!ILII!m!ELEHXZL!

!

! MA-!3-&%,'()@!P-3<-)'!4+N+@-!'1!1#&'-3&!1)<-!3-N1;-4!>31N!'A-!&P+'!<1,,-<'13&!(&!@(;-)!UR(@L!

HZL!!MA-3-!2-3-!&(@)(>(<+)'!U0lELEEEIZ!4(>>-3-)<-&!()!'A-!+N1%)'!1>!4+N+@-!'1!1#&'-3&T!&P+'!&'(<7&!

UN-+)!``LH!m!ELJDdZ!n!C+NC11!UN-+)!]XLE!m!XLJ\dZ!n!&<3--)!UN-+)!JDL\!m!XLI]dZ!k!&A()@,-&!

UN-+)!HDLJ!m!IJL`dZ!+)4!0[G!&'(<7&!2('A!<-N-)'!&,%33#!UN-+)!I\LJ!m!HLEJdZL!

!

!

!

!

!

!

!
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Figure 1: F #&'-3!&P+'!4-)&('#!UV1L!1#&'-3&WDLXJ!<ND!Y!:L8LZ.!N13'+,('#!3+'-!UP-3<-)'WDLXJ!<ND!Y!
:L8LZ!+)4!&A-,,!A-(@A'!UNN!Y!:L8LZ!>13!1#&'-3&!<1,,-<'-4!>31N!A1%&-!&<3--)!2('A!<-N-)'! &,%33#.!A1%&-!
&A()@,-.!0[G!&'(<7&!2('A!<-N-)'!&,%33#.!<1NN-3<(+,!&P+'!&'(<7&.!+)4!C+NC11!'3-+'N-)'&L!

!

!

!

!

!

!

!

D
en

si
ty

 (o
ys

te
rs

/2
.5

4c
m

2 
± 

S.
E

.) ,  
Sh

el
l H

ei
gh

t (
m

m
 ±

 
S.

E
.),

 a
nd

 M
or

ta
lit

y 
(%

 ±
 S

.E
.) 



 

 6 
 

 

Figure 2: F#&'-3!&A-,,!A-(@A'!'1!&A-,,!,-)@'A!3+'(1!UY!:L8LZ!>13!1#&'-3&!<1,,-<'-4!>31N!A1%&-!
&<3--)!2('A!<-N-)'!&,%33#.!A1%&-!&A()@,-.!0[G!&'(<7&!2('A!<-N-)'!&,%33#.!<1NN-3<(+,!&P+'&!&'(<7&.!
+)4!C+NC11!'3-+'N-) '&L!
!
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Figure 3:!0-3<-)'+@-!1>!1#&'-3&!2('A!>+'+,,#!4+N+@-4!&A-,,&!UY!:L8LZ!>13!1#&'-3&!<1,,-<'-4!>31N!A1%&-!
&<3--)!2('A!<-N-)'!&,%33#.!A1%&-!&A()@,-.!0[G!&'(<7&!2('A!<-N-) '!&,%33#.!<1NN-3<(+,!&P+'!&'(<7&.!+)4!
C+NC11!'3-+'N-)'&L!
!
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Discussion 

! G1NN-3<(+,!&P+'!&'(<7&!P-3>13N-4!P113,#!2A-)! %&-4!'1!<1,,-<'!&()@,-!1#&'-3!&P+'!>13!-;-)'%+,!

@312K1%'!()!3+<7&!+)4!N-&A!C+@&L!!O'!2+&!)-+3,#!(NP1&&(C,-!'1!3-N1;-!&N+,,K&(i-4!1#&'-3&!>31N!'A(&!

'3-+'N-) '!'#P-!2('A1%'!&%C&'+)'(+,!&A-,,!4+N+@-L!!MA-!A(@A!)+'%3+,!1#&'-3!N13'+,('#!3+'-!1)!&P+'!

&'(<7&!2+&!,(7-,#!+!>%)<'(1) !1>!'A-!A(@A!)%NC-3&!1>!&N+,,-3!1#&'-3&!'A+'!2-3-!N13-!&%&<-P'(C,-!'1!

P3-4+'(1)!4%-!'1!'A())-3!&A-,,&!+)4!-+&(-3!+<<-&&(C(,('#!C#!P3-4+'13&L!!F#&'-3!N13'+,('#!3+'-!1)!

C+NC11!&'(<7&!2+&!()'-3N-4(+'-.!+)4!&-'',-N-) '!1>!1#&'-3&!1)!'A(&!'3-+'N-)'!'#P-!2+&!,12L!!B12!

1#&'-3!N13'+,('#!1)!C+NC11!,(7-,#!3-&%,'-4!>31N!'A-!P3-&-)<-!1>!>-2-3!1#&'-3&!+)4!'A-!&N11'A.!4(&7K

&A+P-4!1#&'-3!@312'A!1)!'A(&!P+3'(<%,+3!'3-+'N-)'! '#P-!'A+' !,(7-,#!<1)>1%)4-4!P3-4+'13!+C(,('#!'1!

N+)(P%,+'-!+) 4!<1)&%N-!#1%)@!1#&'-3!P3-#L!!B(7-!&P+'!&'(<7!'3-+'N-)'&.!'A-3-!2+&!+!@3-+'-3!

P-3<-)'+@-!1>!1#&'-3!&P+'!2('A!>+'+,,#!4+N+@-4!&A-,,&!4%3()@!3-N1;+,!1)!C+NC11!&'(<7&!4%-!'1!>(3N!

+' '+<AN-) ' !1>!&N+,,-3!1#&'-3&!'1!'A-&-!'3-+'N-) '&L!!0[G! &'(<7&!2('A!<-N-)'! &,%33#!2-3-!&%P-3(13!2('A!

3-&P-<'!'1!'A-!-9'3+<'(1)!1>!1#&'-3!&P+'!+&!-9P3-&&-4!C#!+!,12!P-3<-)'+@-!1>!1#&'-3&!2('A!>+'+,,#!

4+N+@-4!&A-,,&!1)! 'A(&!'3-+'N-)'! '#P-L!!F#&'-3&!2-3-!,+3@-3!1)!0[G!&'(<7&!2('A!<-N-) '!() 4(<+'()@!

'A+'!1#&'-3&!N+#!A+;-!&-'',-4!-+3,(-3!1)!'A(&!'3-+'N-) ' !'A+) !+>13-N-) ' (1) -4!'3-+'N-) ' !'#P-&.!2A(<A!

<1%,4!A+;-!<1)'3(C%'-4!'1!,-&&!&A-,,!4+N+@-!+&&1<(+'-4!2('A!'A(<7-3!1#&'-3!&A-,,&L!!MA-!'A()!<-N-)'!

&,%33#!<1;-3()@!0[G! &'(<7&!2+&!C3('',-!+)4!<3+<7-4!-+&(,#!C-'2--)! +4Q+<-)'!1#&'-3&.!2A(<A!N()(N(i-4!

4+N+@-!'1!&P+'!)-+3!'A-!&A-,,!+''+<AN-)'! +3-+L!!MA(&!&%@@-&'&!'A+'!'A(&!<1,,-<'(1)!'-<A)(_%-!N+#.!'1!

&1N-!4-@3--.!P31'-<'!1#&'-3&!>31N!&%&'+()()@!&A-,,!4+N+@-L!!O)<3-+&-4!&'3%<'%3+,!<1NP,-9('#!

+&&1<(+'-4!2('A!@3-+'-3!1#&'-3!@312'A!+)4!4-)&('#!<1%,4!A+;-!<1)'3(C%'-4!'1!,12-3!N13'+,('#!1)!0[G!

&'(<7&!2('A!<-N-)'! 'A+)!1)!&P+'!&'(<7!'3-+'N-) '&!4%-!'1!P31'-<'(1)!>31N!P3-4+'(1)L!!g1%&-K&<3--)!

<1;-3-4!2('A!<-N-)'!&,%33#!A+4!'A-!,12-&'!1#&'-3!N13'+,('#!3+'-!1>!+,,!'3-+'N-)'&!4%-!'1!'A-!2+#!'A(&!

'3-+'N-) '!'#P-!2+&!<1)&'3%<'-4!U&<3--)! %)('&!2-3-!;-3'(<+,,#!13(-)'-4!+)4!&'+<7-4!DLXJ!<N!+P+3'ZL!!

MA(&!21%,4!A+;-!A()4-3-4!P3-4+'13!+<<-&&!'1!P3-#L!!?3-+'-3!1#&'-3!@312'A!+)4!4-)&('#!U1#&'-3!&A-,,!

A-(@A'!2+&!@3-+'-&'!1)!'A(&!'3-+'N-)'!'#P-Z!1)!A1%&-!&<3--)!2('A!<-N-)'!-)A +)<-4!PA#&(<+,!

<1NP,-9('#!1) !'A-&-!'3-+'N-)'&.!2A(<A!N+#!A+;-!<1NP,(<+'-4!'A-!>--4()@!&'3+'-@(-&!1>!P3-4+'13&L!!

:1)(+'! et alL!UDEEJZ!>1%)4!'A+'!;-3'(<+,,#!13(-)'-4!&'3%<'%3-&!'A+'!P31;(4-4!P31'-<'(;-!<1;-3!'1!1#&'-3&!

3-4%<-4!1#&'-3!N13'+,('#!4%-!'1!&(,'+'(1)!+)4!P3-4+'(1)L!!MA-!P31P13'(1)!1>!1#&'-3&!2('A!>+'+,,#!

4+N+@-4!&A-,,&!4%3()@!-9'3+<'(1)!>31N!A1%&-!&<3--)!2('A!<-N-)'!2+&!A(@A-3!'A+)!-9P-<'-4!2A-)!
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<1NP+3-4!'1!0[G!2('A!<-N-)'!+)4!A 1%&-K&A()@,-!'3-+'N-) '&L!!F#&'-3&!1)!&<3--)!2('A!<-N-)'!

&%&'+()-4!@3-+'-3!4+N+@-!4%3()@!3-N1;+,!'A+)!0[G!2('A!<-N-)'!+)4!A1%&-!&A()@,-&!4%-!'1!

()<13P13+'(1)!1>!'A-!&<3--)!N+'-3(+,!4(3-<',#!()'1!'A-!1#&'-3&!&A-,,!+&!+!3-&%,'!1>!@312'A!<3-+'()@!+!

)1)KP,(+C,-!&'3%<'%3+,!%)('L!!g1%&-!&A()@,()@!#(-,4-4!,12!1#&'-3!4-)&('#.!@312'A.!+)4!'A-!,12-&'!

1#&'-3!N13'+,('#!3+'-!1>!+,,!'3-+'N-)'!'#P-&L!!/&!1C&-3;-4!1)!&<3--)!'3-+'N-)'&!,12!N13'+,('#!3+'-!2+&!

,(7-,#!4%-!'1!;-3'(<+,!13(-)'+'(1)!+)4!P31'-<'(1)!P31; (4-4!;(+!'A-!2+#!&A()@,-!%)('&!2-3-!+33+)@-4L!!

MA-!P31P13'(1)!1>!&P+'!2('A!>+'+,,#!4+N+@-4!&A-,,!4%3()@!-9'3+<'(1)!>31N!A1%&-!&A()@,()@!2+&!

()'-3N-4(+'-!+)4!,12!2A-)! <1NP+3-4!'1!+,,!'3-+'N -)'! '#P-&!-9<-P'!0[G! &'(<7&!2('A!<-N-) 'L!!

S-'-3(13+'(1) !1>!&A()@,-!N+'-3(+,!N+#!A+;-!&,(@A',#!-)A+)<-4!-9'3+<'(1)!1>!1#&'-3&!+,,12()@!>13!'A-!

-+&#!P--,()@!1>!1#&'-3&!+2+#!>31N!&A()@,()@!N+'-3(+,L!

!

! F#&'-3!&P+'!3-<3%('N-)'!2+&!>(;-!'(N-&!A(@A-3!1)!&<3--)!P+)-,&!<1+'-4!2('A!<-N-)'! &,%33#.!

0[G! &'(<7&!2('A!<-N-)'! &,%33#.!+)4!'A-!<1NN-3<(+,!&P+'!&'(<7&!'A+)!1)!'A-!&A()@,-&!13!C+NC11!

'3-+'N-) '&L!!g(@A-3!3-<3%('N-)'!1)!'A-&-!&%C&'3+'-&!2+&!,(7-,#!4%-!'1!'A-!P3-&-)<-!1>!<+,<(%N!

<+3C1)+'-!()! 'A-!<-N-)'! 13!-NC-44-4!() !'A-!&P+'!&'(<7&L!!G+,<(%N!<+3C1)+'-!(&!'A-!N+()!()@3-4(-)'!

)--4-4!>13!C%(,4()@!1#&'-3!&A-,,L!!:(@)(>(<+)',#!A(@A-3!@312'A!1>!&P+'!1<<%33-4!2('A!'A-!0[ G!&'(<7&!

+)4!&<3--)!<-N-)'!&,%33#K<1+'-4!'3-+'N-)'&!2('A!&P+'!C-()@!+PP319(N+'-,#!'2(<-!'A-!&(i-!1>!'A1&-!1)!

1'A-3!'3-+'N-)'&L!!MA-!4(&P+3('#!()!1#&'-3!A-(@A'!C-'2--)! 1#&'-3&!1)! '3-+'N-)'&!2('A!+)4!2('A1%'!

<+,<(%N!<+3C1)+'-!<1%,4!A+;-!1<<%33-4!+&!+!3-&%,'!1>!-+3,#!1#&'-3!&-'',-N-)'!1)'1!<+,<(%NK<+3C1)+'-K

-)3(<A-4!&'3%<'%3-&L!

!

! S-)&('#!4(4!)1'! +>>-<'!&A-,,!A-(@A'.!C%'!('!4(4!+>>-<'!'A-!A-(@A'K'1K,-)@'A!3+'(1L!!"1'A!'A-!

&<3--)!+)4!0[G!<-N-)'K<1+'-4!N+'-3(+,!A+4!A(@A!3-<3%('N-) ' !3+'-&!+) 4!P314%<-4!'A-!@3-+'-&' !1#&'-3!

@312'A!()!'-3N&!1>!&A-,,!A-(@A'L!!MA-&-!'21!'3-+'N-)'&!P314%<-4!1#&'-3&!2('A!A(@A-3!&A-,,!

A-(@A'W&A-,,!,-)@'A!3+'(1&!UR(@L!HZL!!MA%&.!@312'A!3+'-&!>13!'A-&-!1#&'-3&!2-3-!&(N(,+3!'1!'A1&-!1#&'-3&!

>1%)4!1)!)+'%3+,!3-->&!2A-3-!'A-!<1NP-'('(1)!>13!&P+<-!3-&%,'&!()!1#&'-3&!'A+'!+3-!,1)@.!)+3312!+)4!

'A()L!!MA-!'21! '3-+'N-)'&!2('A!'A-!,12-&'!3-<3%('N-)'.!&A()@,-&!+)4!C+NC11.!P314%<-4!+!A(@A-3!

P31P13'(1)!1>!<(3<%,+3K&A+P-4!1#&'-3&!2A-3-!'A-!3+'(1!2+&!<,1&-3!'1!1)-L!!O'!(&!(NP13'+)'!'1!)1'-!'A+'!

1#&'-3!&P+'!<1,,-<'-4!>31N!0[G!&'(<7&!+)4!&<3--)!2('A!<-N-) ' !&,%33#!+PP-+3-4!'1!-9A(C('!+!@3-+'-3!

4-@3--!1>!<%PP()@!'A+)!1#&'-3&!-9'3+<'-4!>31N!1'A-3!'3-+'N-)'&L!
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!

!!!!!!!!!!!"1'A!'A-!&<3--)!+)4!0[G!&'(<7&!<1+'-4!2('A!<-N-)'!&,%33#!UR(@%3-!JZ!+)4!'A-!&A()@,-!
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Table 1.   !Comparison of the commercial applicability of each treatment type by unit based on 
cost, labor investment, efficiency, unit surface area, and estimated harvest.!
!
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Figure 4: F#&'-3!&P+'!&-'', -N-) ' !1)!U+Z!<1NN-3<(+,!&P+'!&'(<7&.!UCZ!0[G! <1+'-4!2('A!<-N-)'.! +)4!U<Z!
C+NC11!&'+7-&L!
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Figure 5: F#&'-3!&P+'!&-'',-N-) ' !1)!U+Z!&A()@,-&!+)4!UCZ!A1%&-!&<3--)!<1+'-4!2('A!<-N-)'L!
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marinusZ!P3-;+,-)<-!()!'A-!-+&'-3)!1#&'-3. !rassostrea )ir+inica!2('A()!+!?-13@(+!'(4+,!!3(;-3L!!

$1%3)+,!1>!8,(&A+!*('<A-,,!:<(-)'(>(<!:1<(-'#!IIHT!DDKH\L!



 

 16 
 

 

Fp"-(3).!RLqL.!0L"L!g->>-3)+)!+)4!5LBL!6+,7-3L!I``\+L!5-<3%('N-)'!1>!'A-!-+&'-3)!1#&'-3&. !rassostrea 

)ir+inica5!()!<1+&'+,!?-13@(+T!0+''-3)&!+)4!3-<1NN-)4+'(1)&L!V13'A!/N-3(<+) !$1%3)+,!1>!

R(&A-3(-&!*+)+@-N-)'!I\T!JIHKJD\L 

Fh"-(3).!RLqL!5LBL!6+,7-3.!*LBL!$+)&-)!+)4!GL5L!:P3%<7L!I``\CL!5-<3%('N-)'.!@+N-'1@-)-&(&!+)4!

P+3+&('-!UPer3insus marinusZ!P3-;+,-)<-!()!'A-!-+&'-3)!1#&'-3.!!rassostrea )ir+inica.!2('A()!:+P-,1!

O&,+)4!V+'(1)+,!8&'%+3()-!5-&-+3<A!5-&-3;-L!=)(;- 3&('#!1>!?-13@(+.!:<A11,!1>!*+3()-!

031@3+N&.!*+3()-!M-<A)(<+,!5-P13'!`\KI.!/'A-)&L!

Fh" -(3).!RL.!5L" L!g- >>-3)+) !+) 4!5LBL!6+ ,7-3L!I ` `XL!03-,(N()+3#!3-<3%('N-)'!&'%4(-&!1>!'A-!-+&'-3)!

1#&'-3.!!rassostrea )ir+inica.!+)4!'A-(3!P1'-)'(+,!+PP,(<+'(1)&.!()!<1+&'+,!?-13@(+L!/_%+<%,'%3-!

IH\T!DHIKDJDL!

:/:! O)&'('%'-!O)<L!I`e`L!:/:! =&-3h&!?%(4-T!:'+'(&'(<&.!;-3&(1)!\L!:/:!O)&'('%'-.!G+3#.!V13'A!G+31,()+.!

=:/!L!

:17+,.!5L5L!+) 4!RL$L!51A,>L!I`eIL!"(1N-'3#.!&-<1)4!-4('(1)L!6LgL!R3--N+)!+)4!G1NP+)#.!V-2!

r 137.!=: /L!

:1)(+'.!ML*L.!GL*L!R()-,,(.!+)4!$LML!5%(i L!DEEJL![-3'(<+,!&'3%<'%3-!+)4!P3-4+'13!3->%@-!N-4(+'-!1#&'-3!

3-->!4-;-,1PN-)'!+)4!<1NN%)('#!4#)+N(<&L!$1%3)+,!1>!89P-3(N-)'+,!*+3()-!"(1,1@#!+)4!

8<1,1@#!HIET!I\HKIeDL!

MA13-&-).!*L.!*L!/,C-3!+)4!5LBL!6+,7-3L!DEEXL!M3-)4&!()!3-<3%('N-)'!+)4!Per3insus marinu 

P+3+&('(&N!()!'A-!-+&'-3)!1#&'-3.!!rassostrea )ir+inica.!2('A()!:+P-,1!O&,+)4!V+'(1)+,!8&'%+3()-!

5-&-+3<A!5-&-3;-!U:OV855ZL!=)(;-3&('#!1>!?-13@(+.!:<A11,!1>!*+3()-!031@3+N&.!*+3()-!

M-<A)(<+,!5-P13'!EXKI.!/'A-)&L 

!

!


