
Developing sustainable shellfish and algal production systems to  
increase food security in Latin America and Asia. 

Ford Evans, Stephanie Ichien, and Hillary Egna.   
Aquaculture & Fisheries Collaborative Research Support Program, Oregon State University, Corvallis, OR 97331 

aquafishcrsp.oregonstate.edu | aquafish@oregonstate.edu 

!""#$%&'()*#)*+,)-!./)*#*01)2#$1%)0340"41*4$,)5$#%4"6#')&')7889)$,0"+,%):;<8)=&11&#')
*#'',><))!1*+#4(+)=#>*)#?)*+&>)5$#%4"6#')20>)0"+&,@,%)*+$#4(+)*+,)"41*4$,)#?)?$,>+20*,$)
A'A>+)>5,"&,>)>4"+)0>)"0$5/)6105&0/)0'%)"0B&>+)C;8<D)=&11&#')*#'',>E/)0)10$(,)?$0"6#')20>)
0F$&G4*0G1,)*#)*+,)"41*4$,)#?)=#114>"0')>+,11A>+)CH;<I)=&11&#')*#'',>E)0'%)01(0,)CH:<;)=&11&#')
*#'',>E<))J&*+)#@,$)98K)#?)*+,)*#*01)2#$1%)0340"41*4$,)5$#%4"6#')#""4$$&'()&')1,0>*L
%,@,1#5,%)0'%)%,@,1#5&'()"#4'*$&,>/)>+,11A>+)0'%)01(0,)510M)0')&=5#$*0'*)$#1,)&')?##%)
>,"4$&*M)0'%)&'"#=,)(,',$06#')?#$)*+,)',,%&,>*)>=011+#1%,$)?0$=,$>)&')&=5#@,$&>+,%)"#0>*01)
"#==4'&6,><)
))
)J&*+)?4'%&'()?$#=)*+,)!"#$%#&'#()*+*,-./)(-).*01&&$21($34)*5).)$(%/*6#771('*8(19($:*
;!"#$,-./*0568E/)&'@,>6(0*#$>)?$#=)*+,)N'&*,%)O*0*,>)0'%)50$*',$&'()+#>*)"#4'*$&,>)0$,)
2#$P&'()*#(,*+,$)&')Q06')!=,$&"0)0'%)!>&0)*#)%,@,1#5)0'%)&=5$#@,)>+,11A>+)0'%)01(01)
5$#%4"6#')>M>*,=>)0'%)*#)%,@,1#5)G,>*)=0'0(,=,'*)5$0"6",><)R+&>)5#>*,$)>+#2"0>,>)*+,>,)
,S#$*>)0'%)+&(+1&(+*>)*+,)(1#G01)$#1,)#?)!340-&>+)TUOV)$,>,0$"+)&')%,@,1#5&'()>4>*0&'0G1,)
,'%L4>,$)1,@,1)0340"41*4$,)>M>*,=>)*#)011,@&0*,)5#@,$*M)0'%)&'"$,0>,)?##%)>,"4$&*M)&')"#0>*01)
"#==4'&6,>)#?)1,0>*L%,@,1#5,%)0'%)%,@,1#5&'()"#4'*$&,><)

<='(1>#%31=*

5)&$')>*!"#$,-./*0568*<=4).39$31=.*
!"#"$!%&'()*"#+(,$+(-)#''
•!U06#')U,%4"6#'/)W'*,($0*,%)X416*$#5+&")!340"41*4$,)C=&1PA>+L>,02,,%L>,0)"4"4=G,$E)0'%)Y014,L!%%,%)
V$#%4"*>)*#)W=5$#@,)W'"#=,>)0'%)U,%4",)*+,)Z"#1#(&"01)-##*5$&'*)#?)X&1PA>+)T41*4$,)&')*+,)V+&1&55&',><)
!"#$%&'(#")*+(&,$($-&.+*/-#0*$1&2.,345&,"6$%-(0$&30*(+&7*0%-#*-0&8-/-)"9:-+$&'-+$-#&2;%*)*99*+-04&

•![,=#'>*$06#')#?)O4>*0&'0G1,)O,02,,%)T41*4$,)0'%)V$#",>>&'()&')!",+/)W'%#',>&0)0'%)*+,)V+&1&55&',>)L)
.55#$*4'&6,>)?#$)J#=,')*#)W=5$#@,)\#4>,+#1%)J,1?0$,<)!"#$%&'(#")*+(&,$($-&.+*/-#0*$1&2.,345&.<6+=&
>($--&3?6(@6)$6#-&'-+$-#)2A+B"+-0*(4'

•!O50*)T#11,"6#'/)]$#2*+)U0*,>)0'%)O4$@&@01)#?)*+,)^06@,).M>*,$)O5,"&,>/)'#(00"0$#-(&@"#$-C*-+0*0)0*)O0'*0)
X0$&0)_0M/)X,`&"#<).+*/-#0*$1&"D&E(F(**GE*)"&2.,345&.+*/-#0*B(B&36$"+":(&B-&,*+()"(&2H-I*@"4&

•!.M>*,$L$,10M&'()0'%)[,54$06#')&').5,'L20*,$)Q#"06#'><).+*/-#0*$1&"D&E(F(**GE*)"&2.,345&.+*/-#0*B(B&
36$"+":(&B-&,*+()"(&2H-I*@"4)

•![,*,$=&'06#')#?)T0$$M&'()T050"&*M)#?)*+,)_#"0)T0=&"+&')Z>*40$M)&')U,?,$,'",)*#).M>*,$)T41*4$,<).+*/-#0*$1&
"D&E(F(**GE*)"&2.,345&.+*/-#0*B(B&36$"+":(&B-&,*+()"(&2H-I*@"4)

•![,@,1#5&'()+0*"+,$M)=,*+#%>)?#$)*+,)=0'($#@,)#M>*,$/)'#(00"0$#-(&@"#$-C*-+0*0)?#$)*+,)V0"&A")T#0>*)#?)
X,`&"#<).+*/-#0*$1&"D&E(F(**GE*)"&2.,345&.+*/-#0*B(B&36$"+":(&B-&,*+()"(&2H-I*@"4)

•!X&"$#G&#1#(&"01)a401&*M)#?)O+,11A>+)]$#2&'()J0*,$>)0'%)R&>>4,><).+*/-#0*$1&"D&E(F(**GE*)"&2.,345&
.+*/-#0*B(B&'-+$#"(:-#*@(+(&2!*@(#(=6(4&

•!T#L=0'0(,=,'*)0'%)G&@01@,)>0'&*06#')?#$)G10"P)"#"P1,>)C3+(B(#(&099JE)&')^&"0$0(40<).+*/-#0*$1&"D&E(F(**G
E*)"&2.,345&.+*/-#0*B(B&'-+$#"(:-#*@(+(&2!*@(#(=6(4)

.-!/#&-0#'1+!$()(),#'
•!R$0&'&'()&')O4>*0&'0G1,)T#0>*01)!340"41*4$,)R,"+'#1#(&,>)&')W'%#',>&0)0'%)*+,)V+&1&55&',><)!"#$%&'(#")*+(&
,$($-&.+*/-#0*$1&2.,345&'-+$#()&K6C"+&,$($-&.+*/-#0*$1&2;%*)*99*+-04&2+3456'789:;<'3='4<5>7;;?@'ABBC'

•!R$0&'&'()&')_,>*)X0'0(,=,'*)V$0"6",>)?#$)*+,)V$#%4"6#')#?)X#114>">)&')*+,)O*0*,>)#?)^0M0$&*)0'%)O&'01#0<)
.+*/-#0*$1&"D&E(F(**GE*)"&2.,345&.+*/-#0*B(B&36$"+":(&B-&,*+()"(&2H-I*@"4'2+3456'789:;<'3='4<5>7;;?@'ADC)

•!T#L>5#'>#$>+&5)#?)bO,"#'%)W'*,$'06#'01)J#$P>+#5)#')*+,)T416@06#')0'%)_&#*,"+'#1#(M)#?)X0$&',)!1(0,c)
!')!1*,$'06@,)?#$)O4>*0&'0G1,)[,@,1#5=,'*)&')Q06')!=,$&"0)0'%)*+,)T0$&GG,0'd<)).+*/-#0*$1&"D&3#*C"+(&2.,345&
.+*/-#0*B(B&36$"+":(&B-&L(:(6)*9(0&2H-I*@"4&2+3456'789:;<'3='4<5>7;;?@'EBC&

•!W'*,$'06#'01)J#$P>+#5)?#$)!340"41*4$,)O0'&*06#'<).+*/-#0*$1&"D&E(F(**GE*)"&2.,345&.+*/-#0*B(B&36$"+":(&
B-&,*+()"(&2H-I*@"4'2+3456'789:;<'3='4<5>7;;?@'FGHC)

•!U,(&#'01)J#$P>+#5)#')O+,11A>+)T41*4$,)0'%)O0'&*06#'<).+*/-#0*$1&"D&E(F(**GE*)"&2.,345&.+*/-#0*B(B&
36$"+":(&B-&,*+()"(&2H-I*@"4'2+3456'789:;<'3='4<5>7;;?@'IGC)

•!W'*,'>&@,)R$0&'&'()0'%)W'*,$'>+&5)&')_&@01@,)T41*4$,)0'%)O+,11A>+)O0'&*06#'<).+*/-#0*$1&"D&E(F(**GE*)"&2.,345&
.+*/-#0*B(B&'-+$#"(:-#*@(+(&2!*@(#(=6(4'2+3456'789:;<'3='4<5>7;;?@'DC)

?)=)@'.*'1*6:$&&/1&>)(*,$(:)(.A,-./)(.*
•!-##%)>,"4$&*M)0'%),=51#M=,'*)&')"#0>*01)"#==4'&6,>)

•!̂ 4*$&6#'01)>#4$",)#?)5$#*,&'/)#=,(0L;)?0FM)0"&%>/)0'%)
=&"$#'4*$&,'*>)

•!)X&'&=01)&'54*)$,34&$,=,'*>)(&@,')*+0*)*+,>,)>5,"&,>)0$,)
,&*+,$)1#2)*$#5+&")1,@,1)>5,"&,>)C>+,11A>+E)#$)5$&=0$M)
5$#%4",$>)C01(0,E))

•!)O&=51,)0'%)1#2L*,"+)"41*4$,)>M>*,=>)

B%1.C.'):*6)(4-%).*1D*6/)&&@./*$=>*!&9$)*
•!R4$G&%&*M)$,%4"6#')GM)A1*$06#')
•!_&#%,5#>&6#')#?)#$(0'&">)0'%)%,'&*$&A"06#')
•!O,34,>*$06#')#?)"0$G#')
•!V$#@&>&#')#?)>*$4"*4$01)+0G&*0*)Ce,"#>M>*,=),'(&',,$>dE)
•!\0G&*0*)0'%)>+#$,1&',)>*0G&1&f06#')
•!̂ 4*$&,'*)45*0P,)C,<(<)^)0'%)VE)

!%E=1F&)>9):)='.G*R+,)04*+#$>)2#41%)1&P,)*#)0"P'#21,%(,)#4$)50$*',$&'()NO)0'%)+#>*)"#4'*$M)
&'@,>6(0*#$>/)&'"14%&'(c)[$<)U<)_#1&@0$/)[$<)U<)_#$>P&/)[$<)g<)-&*f>&==#'>/)[$<)Z<)]0`&#10/)[$<)V<)]#'f01,fL!10'&>/)\<)
\0>0'4%%&'/)[$<)X<)\02>/)^<)\,$'0'%,f/)[$<)Z<)h,>4>L!M>#'/)]<)U#%$&(4,fL[#=&'(4,f/)0'%)[$<)h<)O450'<))

67)%-).*H=>)(*<=4).39$31=**

8$%-@%*IC.')(**
;%<5??3?4<;5'J>J5?J)

_&@01@,)0'%)01(01)>5,"&,>)>*4%&,%)*+$#4(+)!340-&>+)TUOV)&'"14%,c)
)

K$=9(14)*
IC.')(**
;%<5??3?4<;5'
K3<4;L>;7?>?J*

?&$%E*01%E&)**
;$75M3<5'?NNOJ*)

6)$*0#%#:2)(L*
;&3634P8<>5'?K5:<5J)

!;M'$6J5;'
2,<5K>65<>5'
P;4;<3K65M5C)

!;M'$6J5;'
2/5NN5NPQK8?'
56R5<;L>C)

!;M'$6J5;'
2"8KP;895*.77C)

i!1*+#4(+)'#*)0)G&@01@,/)EJ&0@(M#(&&>)&'"14%,%)+,$,)G,"04>,)&*)&>)G,&'()50&$,%)2&*+)01(0,)&')!340-&>+)TUOVL>5#'>#$,%)$,>,0$"+<)

!-O/)O,5*<)j/)78HH)

C222<01(0,G0>,<#$(E)

C222<01(0,G0>,<#$(E)

C222<01(0,G0>,<#$(E)




