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,$D5$E1$C("$ >!&*3&(&*(0$ ,"2(-9,$<&,$ ,"*,$ C3'(-)3C,C$23!"F93>,$:$ (>!)3)*G13>,$ (&*-($ ",$ H<($ )($ 3&>"<:($
("$ ,--(>3I($ >!-,"3&!$1;)$ C(),--!"",C!$ C("$ =,>?@>!$J-3(&*,"$ K-!L3>,"#$M$ L(),-$ C($ ",$ ,"*,$ -("(',&>3,$ C($
()*,$"!>,"3C,C$(&$",$L!"?*3>,$&,>3!&,"$,123(&*,"0$<&$()>,)!$()I<(-B!$C($3&'()*39,>3F&$N,$)3C!$I!>,"3B,C!$
N,>3,$ ",$ C()>-3L>3F&$C("$ ,123(&*($ L(";93>!0$ ("$ ><,"$ )<)*(&*,$ ",)$ L,-*3><",-3C,C()$ (>!)3)*G13>,)$ C($ 3)",$
8!-9!&,#$A&$()*($*-,2,O!$)($C()>-32(&$",)$>!&C3>3!&()$C($*(1L(-,*<-,0$*-,&)L,-(&>3,0$*<-23C(B0$),"3&3C,C0$
!P?9(&!$C3)<("*!0$&<*-3(&*()$&3*-!9(&,C!)$Q&3*-,*!)R$:$L-!C<>*3'3C,C$L",&>*F&3>,$Q>"!-!@",Sa$:$23!1,),$
B!!L",&>*F&3>,R$"!>,"$(&$("$,123(&*($L(";93>!$C("$=,-H<($T,>3!&,"$T,*<-,"$8!-9!&,$C<-,&*($O<"3!$455U$,$
L,-*3-$C($<&$1<()*-(!$)3)*(1;*3>!$(&$4V$()*,>3!&()$!>(,&!9-;@>,)#$/($)("(>>3!&F$("$1()$C($O<"3!$C(23C!$
,$H<($>!--()L!&C($,"$L(-?!C!$!>(,&!9-;@>!$W>;"3C!X$C($",$><(&>,$=,>?@>,$>!"!123,&,#$7,$*(1L(-,*<-,$:$
),"3&3C,C$)<L(-@>3,"$QL-!1(C3!$Y$(--!-$()*;&C,-R$I<(-!&$4Z#[6$Y$5#5[$\.$:$D6#Z]$Y$5#5V$-()L(>*3',1(&*(#$
/($3C(&*3@>F$<&,$I<(-*($()*-,*3@>,>3F&$'(-*3>,"0$>!&$",$L-()(&>3,$C($<&,$*(-1!>"3&,$L(-1,&(&*($(&*-($V]S
]]$1$C($L-!I<&C3C,C#$7,$*-,&)L,-(&>3,$(&$",$>!"<1&,$C($,9<,$I<($C($65#DZ$Y$5#DD$10$)3(&C!$",$*<-23C(B$
)<L(-@>3,"$,"*,1(&*($',-3,2"($Q6V#6D$Y$4#U5$TK^R#$A"$!P?9(&!$C3)<("*!$)<L(-@>3,"$I<($C($V#4_$Y$5#5D$17$
L-1$:$",$>"!-!@",Sa )<L(-@>3,"$I<($C($5#6]$Y$5#56$`9$."!Sa L-1, presentándose los mayores registros de 

>"!-!@",Sa ,$D5$1$C($L-!I<&C3C,C$Q5#4Z$Y$5#5D$`9$."!Sa L-1R#$7,$23!1,),$B!!L",&>*F&3>,$QL()!$Na1(C!R$
I<($,"*,1(&*($',-3,2"($(&$",$B!&,$C($()*<C3!0$>!&$-(93)*-!)$(&*-($6U#]_SD66#]D$19$655$1-3#$A"$@*!L",&>*!&$
()*<'!$C!13&,C!$L!-$C3,*!1(,)$Q_6#6Z$bR$C("$9G&(-!$Rhizosolenia (22.4 %) y Odontella (21.6%), y se 

3C(&*3@>,-!&$D6$9-,&C()$9-<L!)$*,P!&F13>!)$C($B!!L",&>*!&$>!&$C!13&,&>3,$C($>!LGL!C!)$Q]U#[$bR$:$
apendicularias (16.9 %).  
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)90&!)%&
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-((I$ 3)$ >!&)3C(-(C$ *N($ 2()*$ C('("!L(C$ 3&$ *N($ (,)*(-&$ *-!L3>,"$ =,>3@>0$ 2(3&9$ C(>",-(C$T,*<-,"$T,*3!&,"$
=,-g$ Q=TTR$ 3&$ 6_[5#$ h()L3*($ 3*)$ -("(',&>($ 3&$ .!"!123,&$ >!&)(-',*3!&$ L!"3>:0$ ,$ -(C<>(C$ -()(,->N$
(II!-*$N,)$2((&$I!><)(C$*!$C()>-32($,&C$*!$(',"<,*($*N($"!>,"$',-3,23"3*:$3&$*N($23!"!93>,"0$LN:)3>,"$,&C$
>N(13>,"$>!&C3*3!&$!I$ *N($L(",93>$(&'3-!&1(&*#$%&$!-C(-$*!$C(@&($*N($!>(,&!9-,LN3>$>!&C3*3!&)$!I$ *N($
=TT$8!-9!&,$ C<-3&9$ *N($i,-1$ )(,)!&0$ *N($ "!>,"$ ',-3,23"3*:$ !I$ L",&g*!&$ L-!C<>*3'3*:$ Q.N"!-!LN:""Sa 

,&C$ B!!L",&g*!&$ 23!1,))R$ ,&C$ LN:)3>,"$ Q*(1L(-,*<-(0$ *-,&)L,-(&>:0$ *<-23C3*:R$ ,&C$ >N(13>,"$ Q),"3&3*:0$
C3))!"'(C$!P:9(&0$&3*-,*(R$>!&C3*3!&)$!I$L(",93>$):)*(1$i(-($(',"<,*(C$,*$4V$),1L"3&9$)*,*3!&)$C<-3&9$
j<":$455U#$KN($1(,&$)<-I,>($*(1L(-,*<-($,&C$),"3&3*:$i(-($4Z#[6$Y$5#5[$\.$,&C$D6#Z]$Y$5#56$-()L(>*3'(":#$
M$)*-!&9$'(-*3>,"$)*-,*3@>,*3!&$i,)$C(*(>*(C0$i3*N$,$L(-1,&(&*$*N(-1!>"3&($2(*i((&$V]S]]$1$C(L*N#$k,*(-$
>!"<1&$*-,&)L,-(&>:$i,)$65#DZ$Y$5#DD$10$,&C$*<-23C3*:$i,)$N39N":$',-3,2"($Q6V#6D$Y$4#U5$TK^R#$/<-I,>($
C3))!"'(C$!P:9(&$i,)$V#4_$Y$5#5D$17$7-1#$/<-I,>($.N"!-!LN:""Sa i,)$5#6]$Y$5#56]$`9$."!Sa L-10$N!i('(-$
*N($N39N()*$ -(>!-C)$i(-($,*$D5$1$C(L*N$ Q5#4Z$Y$5#5D$`9$."!Sa L-1R#$d!!L",&g*!&$23!1,))$i,)$N39N":$
',-3,2"($3&$*N($)*<C:$B!&($Q6U#]_SD66#]D$19$655$1-3R#$=N:*!L",&g*!&$i,)$C!13&,*(C$2:$C3,*!1(,)$Q_6#6Z$
bR$!I$*N($9(&(-,$Rhizosolenia (22.4 %) and Odontella Q46#U$bR#$c<-*N(-1!-(0$D6$*,P!&!13>$9-!<L)$!I$
B!!L",&g*!&$i(-($3C(&*3@(C0$i3*N$C!13&,&>($!I$>!L(L!C)$Q]U#[$bR$,&C$,L(&C3><",-3,&)$Q6U#_$bR#

KEY WORDS:$A,)*(-&$*-!L3>,"$=,>3@>0$8!-9!&,$%)",&C0$J>(,&!9-,LN:0$=N:*!L",&g*!&0$d!!L",&g*!&#$

',&!"#$%%'-,

A&$6_[V$",$-(93F&$3&)<",-$C($3)",$8!-9!&,$Q4\$][l$VVll$T$S$Z[\$66l$5[llkR$

:$("$3)"!*($,"(C,m!$C($8!-9!&3"",$Q4\$]Ul$DVll$T$S$Z[\$64l$]6ll$kR0$O<&*!$>!&$U]5$

E12$ >3-><&C,&*()0$ I<(-!&$ C(>",-,C!)$ L!-$ ("$+3&3)*(-3!$ C($n3'3(&C,0$M123(&*($ :$

h(),--!""!$ K(--3*!-3,"$ C($ .!"!123,$ Q+MnhKR$ >!1!$ =,-H<($ T,>3!&,"$ T,*<-,"$

Q=TTR$ (&$ >!&)3C(-,>3F&$ ,$ ",)$ >,-,>*(-?)*3>,)$ o!-?)*3>,)$ :$ I,<&?)*3>,)$ a&3>,)$ H<($

,"2(-9,$()*,$"!>,"3C,C$Q^MA/=TT0$6__[R0$(&*-($",)$H<($C()*,>,$",$I!-1,>3F&$>!-,"3&,$

1;)$C(),--!"",C,$:$C3'(-),$C("$=,>?@>!$,1(-3>,&!$Qd,L,*,$et al., 2001). Estas dos 

3)",)0$"!>,"3B,C,)$,$<&,$C3)*,&>3,$,L-!P31,C,$C($",$>!)*,$C($D5$E10$>!&I!-1,&$",$

B!&,$3&)<",-$1;)$(P*(&),$(&$("$J>G,&!$=,>?@>!$>!"!123,&!$Qh?,B$et al., 2001). Su 

I!-1,>3F&$9(!"F93>,$C,*,$C("$+()!B!3>!$)<L(-3!-$!$K(->3,-3!$3&I(-3!-$QA>N('(--?,0$

6_[4e$8F1(B0$6_[UR0$:$()*<'!$,)!>3,C!$,$<&$C(--,1($C($",',)$Q7"3&;)$et al., 1990) 

que se enfriaron rápidamente al entrar en contacto directo con el agua de mar, 

generando depósitos de komatiítas (Arndt et al., 1997). 

El carácter de área natural protegida asignado a esta localidad plantea 

-(*!)$ L,-*3><",-()$ L,-,$ )<$ ,C13&3)*-,>3F&#$ A&$ ()*($ >!&*(P*!0$ ("$ L-31(-$ L,)!$ L,-,$

L!C(-$(&*(&C(-$:$()*,2"(>(-$"!)$-3()9!)$C($1,&(O!$L-()(&*()$:$I<*<-!)$()$>!&!>(-$",$

C3&;13>,$"!>,"$C($",)$>!&C3>3!&()$!>(,&!9-;@>,)0$:,$H<($)<$',-3,23"3C,C$(&$C3I(-(&*()$

escalas temporales y espaciales puede llegar a impactar en mayor o menor grado 

",$()*,23"3C,C$C("$)3)*(1,$Q=,**3,-,*>N30$6__]e$ <CC(1,3(-0$4556R#$/3&$(12,-9!0$,$

L(),-$C($",$-("(',&>3,$C("$=TT$8!-9!&,$(&$"!)$()I<(-B!)$C($>!&)(-',>3F&$1,-3&,$(&$

.!"!123,0$",)$3&3>3,*3',)$C($3&'()*39,>3F&$C3-393C,)$,$(',"<,-$:$C()>-323-$",$',-3,>3F&$
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()L,>3!S*(1L!-,"$ C($ ",)$ >!&C3>3!&()$ 23!"F93>,)0$ I?)3>,)$ :$ H<?13>,)$ C("$ ,123(&*($

L(";93>!$H<($",$>3-><&C,&$:$>!&I!-1,&0$N,&$)3C!$()>,),)#

A&$ *G-13&!)$ 9(&(-,"()0$ ",)$ >!&C3>3!&()$ >"31;*3>,)$ (&$ 3)",$8!-9!&,$ ()*;&$

()*-(>N,1(&*($ -(",>3!&,C,)$ >!&$ I!-B,&*()$ ,*1!)IG-3>!)$ >,-,>*(-?)*3>!)$ C($ ",$ >!)*,$

!-3(&*,"$C("$=,>?@>!$*-!L3>,"0$>!1!$("$>N!--!$C($'3(&*!$)!2-($("$ 3)*1!$C($=,&,1;$

C<-,&*($("$3&'3(-&!$2!-(,"0$("$>N!--!$C($'3(&*!$C("$.N!>F$C<-,&*($("$'(-,&!$2!-(,"$:$

("$>!&)(><(&*($C()L",B,13(&*!$",*3*<C3&,"$C($",$d!&,$C($.!&'(-9(&>3,$%&*(-*-!L3>,"$

Qd.%KR$ Q=,2F&$et al#0$ 6__[e$p!C-?9<(BSp<23!$ :$/*<,-C!0$ 4554e$p!C-?9<(BSp<23!$

et al#0$455De$h('3)S+!-,"()$et al#0$455[R#$A)*,)$3&o<(&>3,)$C(*(-13&,&$H<($(&$%)",$

8!-9!&,$ )($ L-()(&*(&$ C!)$ L(-?!C!)$ >"31;*3>!)$ >!&*-,)*,&*()0$ <&$ L(-?!C!$ ""<'3!)!$

(&*-($1,:!S!>*<2-($>!&$L-(>3L3*,>3!&()$)<L(-3!-()$,$U]5$11$1()-1, seguido de uno 

C($1(&!-$L-(>3L3*,>3F&$(&*-($C3>3(12-(SI(2-(-!$>!&$L-(>3L3*,>3!&()$L!-$C(2,O!$C($

340 mm mes-1$Qp,&9("$:$p<C,)0$6__5e$h?,B$et al., 2001).

A)*($L,*-F&$>"31;*3>!$-(93!&,"$*3(&($<&$1,->,C!$(I(>*!$)!2-($",)$>!&C3>3!&()$

!>(;&3>,)$ (&$ %)",$8!-9!&,$ Q83-,"C!$ et al., 2008), e incluso modula el patrón de 

',-3,23"3C,C$C($",$>3-><",>3F&$)<L(-@>3,"$"!>,"$>!&$C!13&3!$C($",$C3-(>>3F&$&!-!()*($

(&$I(2-(-!$:$)<-!()*($(&$O<&3!$Qp!C-?9<(BSp<23!$et al#0$455Ze$83-,"C!$et al., 2008). 

MC(1;)0$ )($ L<(C(&$ C3I(-(&>3,-$ C!)$ L(-3!C!)$ !>(,&!9-;@>!)$ >!&*-,)*,&*()q$ <&!$

>;"3C!$C($2,O,$),"3&3C,C$)<L(-@>3,"$(&*-($1,:!$:$C3>3(12-(0$><,&C!$",$L-!I<&C3C,C$

promedio de la termoclina es de 47 m, y un período frío y de alta salinidad entre 

(&(-!$:$ ,2-3"0$ ><,&C!$ ",$L-!I<&C3C,C$L-!1(C3!$C($ ",$ *(-1!>"3&,$ ()$C($Z#]$1#$A&$

este artículo se presenta el análisis de la variación espacial local de las condiciones 

I?)3>,)$Q*(1L(-,*<-,0$*<-23C(B0$*-,&)L,-(&>3,R0$H<?13>,)$Q),"3&3C,C0$!P?9(&!$C3)<("*!0$

&3*-,*!)R$:$23!"F93>,)$Q>"!-!@",Sa$:$23!1,),$B!!L",&>*F&3>,R$C("$,123(&*($L(";93>!$

C($ %)",$ 8!-9!&,$ C<-,&*($ O<"3!$ C($ 455U$ >!&$ ("$ L-!LF)3*!$ C($ 3C(&*3@>,-$ I!-B,&*()$

,123(&*,"()$ "!>,"()$ :$ -(93!&,"()0$ ()*,2"(>(-$ >!&C3>3!&()$ !>(,&!9-;@>,)$ C($

referencia, y proporcionar información pertinente para fortalecer el plan de manejo 

C("$=TT$8!-9!&,#

8)&/!')+/0*.*8R&"#"0

=,-,$C()>-323-$",)$>!&C3>3!&()$N3C-!"F93>,)$(&$",$>!"<1&,$C($,9<,$C($%)",$

8!-9!&,$)($-(,"3BF$<&$1<()*-(!$!>(,&!9-;@>!$9(&(-,"$)39<3(&C!$<&,$1,"",$C($4V$

()*,>3!&()$L-('3,1(&*($()*,2"(>3C,)$Qc39<-,$6R#$K!C!$("$1<()*-(!$)($-(,"3BF$(&*-($("$

4US4Z$C($O<"3!$C($455U$<*3"3B,&C!$>!1!$L",*,I!-1,$7r.$c-,9,*,$C("$=TT$8!-9!&,#$

A&$>,C,$()*,>3F&0$)($-(93)*-F$",$*(1L(-,*<-,$:$),"3&3C,C$C()C($",$)<L(-@>3($N,)*,$]5$1$

<*3"3B,&C!$<&$.Kh$/(,23-CS6_0$:$)($><,&*3@>F$",$*-,&)L,-(&>3,$C($",$>!"<1&,$C($,9<,$

>!&$<&$C3)>!$/(>>N3#$/($<*3"3BF$<&,$2!*("",$!>(,&!9-;@>,$C($*3L!$n,&$h!-&$C($65$7$
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L,-,$-(,"3B,-$1<()*-(!)$C3)>-(*!)$C($,9<,$,$*-()$L-!I<&C3C,C()$Q50$650$D5$1R0$,$L,-*3-$

C($"!)$><,"()$)($><,&*3@>F$",$23!1,),$@*!L",&>*F&3>,$Q>"!-!@",Sa in vivoR$:$*<-23C(B$

>!&$<&$o<!-F1(*-!$L!-*,*3"$MH<,o<!-tm$QK<-&(-$h()39&)R$L-('3,1(&*($>,"32-,C!0$:$

)($()*31F$",$>!&>(&*-,>3F&$C($!P?9(&!$C3)<("*!$<*3"3B,&C!$<&,$)!&C,$1<"*3L,-;1(*-!$

s/%[]#$ /($ >!"(>*,-!&$ )<21<()*-,)$ C($ ]5$17$ C($ ,9<,$ $ L,-,$ ><,&*3@>,-$1(C3,&*($

,&;"3)3)$ I!*!1G*-3>!$ ",$ >!&>(&*-,>3F&$ C($ &3*-,*!$ (&$ ("$ ",2!-,*!-3!$ C($ ",$ A)*,>3F&$

.3(&*?@>,$ t(&-:$ '!&$ =-,N"$ C("$ =TT$ 8!-9!&,0$ <*3"3B,&C!$ <&$ ()L(>*!I!*F1(*-!$

+(->g$/L(>*-!H<,&*$uS65$QE3*$+(->g$T3*-,*!$6#5_Z6D#5556R#$7,)$1<()*-,)$C($,9<,$

)($L-()(-',-!&$>!&9(",C,)$(&$N3("!$)(>!$QSD5$\.R$N,)*,$("$*-,&)L!-*($,"$",2!-,*!-3!#$

3@IEC;* SQ$v-(,$ C($ ()*<C3!$ (&$ ("$ H<($ )($ )(m,",$ ",$ L!)3>3F&$ 9(!9-;@>,$ C($ %)",$8!-9!&,$ (&$ ("$ =,>?@>!$
>!"!123,&!$:$",$L!)3>3F&$C($",)$()*,>3!&()$C($1<()*-(!#$/($)(m,",&$",)$()*,>3!&()$)("(>>3!&,C,)$(&$("$
sector oriental y occidental de la isla.
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/($-(,"3B,-!&$>!"(>*,)$)<L(-@>3,"()$C($@*!L",&>*!&$1(C3,&*($("$,--,)*-($C($

<&,$-(C$>F&3>,$)31L"($C($D5$>1$C($C3;1(*-!$Q!O!$C($1,"",$C($U5$`1R$:$>!"(>*,)$C($

B!!L",&>*!&$1(C3,&*($,--,)*-()$!2"3><!)$C()C($]5$1$,$",$)<L(-@>3($<*3"3B,&C!$<&,$

-(C$2!&9!$C($D5$>1$C($C3;1(*-!$ Q!O!$C($1,"",$C($4]5$`1R$,$ ",$><,"$ )($ "($,C!)F$

<&$o<OF1(*-!$8(&(-,"$J>(,&3>)$L,-,$><,&*3@>,-$("$'!"<1(&$C($,9<,$@"*-,C,#$7,)$

muestras planctónicas fueron preservadas en formalina al 10 % y transportadas al 

",2!-,*!-3!$C($A>!"!9?,$M&31,"$C($",$^&3'(-)3C,C$C("$n,""(0$(&$C!&C($)($><,&*3@>F$

",$ 23!1,),$ B!!L",&>*F&3>,$ QL()!$ Na1(C!$ >!--(93C!R$ :$ )($ -(,"3BF$ ",$ >",)3@>,>3F&$

*,P!&F13>,$(&$9-,&C()$9-<L!)$C($*!C!)$"!)$3&C3'3C<!)$>!"(>*,C!)$)39<3(&C!$,$8,)>,$

:$/<;-(B$ Q6__UR0$ !"*!')g!:$ Q6___R$:$s!<&9$ Q4554R#$A"$@*!L",&>*!&$ )($ >",)3@>F$

)39<3(&C!$,$KN!1,)$Q6__ZR$,$L,-*3-$C("$,&;"3)3)$C($6$17$C($1<()*-,$L-('3,1(&*($

N!1!9(&3B,C,$>!&$<&,$>;1,-,$C($>!&*(!$/(C9i3>gSp,I*(-#$

/($>!&)*-<:(-!&$1,L,)$C($>!&*!-&!$<*3"3B,&C!$("$1G*!C!$C($3&*(-L!",>3F&$

E-3993&9 L,-,$C()>-323-$ ()L,>3,"1(&*($ "!)$L,-;1(*-!)$(',"<,C!)$:$ )($C()>-323F$ ",$

variación vertical de la temperatura y la salinidad en la columna de agua  a partir 

C($ L(-@"()$ '(-*3>,"()#$ MC3>3!&,"1(&*(0$ )($ <*3"3BF$ <&$ ,&;"3)3)$ C($ ',-3,&B,$ C($ <&,$

'?,$ L,-,$ (',"<,-$ ",)$ C3I(-(&>3,)$ C($ ",)$ >!&C3>3!&()$ !>(,&!9-;@>,)$ ()*,2"(>3C,)$

(&*-($ "!)$()*-,*!)$C($L-!I<&C3C,C$C(@&3C!)$(&$ ",$ >!"<1&,$C($,9<,$ Q50$650$D5$1R0$

>!&)3C(-,&C!$"!)$-(93)*-!)$C($>,C,$L,-;1(*-!$>!1!$",)$',-3,2"()$C(L(&C3(&*()$:$"!)$

()*-,*!)$C($L-!I<&C3C,C$>!1!$",$I<(&*($C($',-3,>3F&#$/($-(,"3B,-!&$*-,&)I!-1,>3!&()$

logarítmicas en los casos requeridos. 

=,-,$L!&(-$,$L-<(2,$<&!$C($"!)$)<L<()*!)$1;)$-(><--(&*()$(&$",$"3*(-,*<-,$

>3(&*?@>,$C("$=TT$8!-9!&,0$H<($)<93(-($",$(P3)*(&>3,$C($C3I(-(&>3,)$)39&3@>,*3',)$

(&*-($ ",)$ >!&C3>3!&()$ !>(,&!9-;@>,)$ C("$ )(>*!-$ !-3(&*,"$ :$ !>>3C(&*,"$ C($ ",$ 3)",$

Q(#9#$=-,N"0$6_Z_e$8":&&$et al., 1982), se seleccionaron las estaciones costeras de 

>,C,$)(>*!-$Qc39<-,$6R$:$)($>!1L,-,-!&$",)$>!&C3>3!&()$C($*(1L(-,*<-,$)<L(-@>3,"0$

*(1L(-,*<-,$65$10$*(1L(-,*<-,$L-!1(C3!$5S65$10$),"3&3C,C$)<L(-@>3,"0$),"3&3C,C$65$

10$),"3&3C,C$L-!1(C3!$5S65$10$>"!-!@",Sa$)<L(-@>3,"0$>"!-!@",Sa$65$10$>"!-!@",Sa 

3&*(9-,C,$ 5S65$ 10$ 23!1,),$ B!!L",&>*F&3>,0$ *<-23C(B$ )<L(-@>3,"$ :$ *-,&)L,-(&>3,0$

<*3"3B,&C!$<&,$L-<(2,$C($>!1L,-,>3F&$&!$L,-,1G*-3>,$L,-,$C!)$9-<L!)$3&C(L(&C3(&*()$

QL-<(2,$+,&&SkN3*&(:R0$,O<)*,C,$L,-,$1<()*-,)$L(H<(m,)$Q/3(9("0$6_]Ue$h3&&((&$:$

 ",)g()"(:0$ 6_ZDR#$A)*,)$ ',-3,2"()$ I<(-!&$ )("(>>3!&,C,)$ C(23C!$ ,$ H<($ <&!$ C($ "!)$

L-3&>3L,"()$!2O(*!)$C($>!&)(-',>3F&$C("$=TT$8!-9!&,$)!&$"!)$,--(>3I()$>!-,"3&!)0$

)3)*(1,)$23!"F93>!)$H<($)($C(),--!"",&$L-3&>3L,"1(&*($(&*-($5S65$1$C($L-!I<&C3C,C$

(&$("$)(>*!-$!-3(&*,"$C($",$3)",$Qd,L,*,0$4556e$d,L,*,$et al#0$4556e$d,L,*,$:$n,-9,)S

v&9("0$455DR#



190 Boletín de Investigaciones Marinas y Costeras - Vol. 40 (1) - 2011

!/0$+&)#"0

7!)$ -(93)*-!)$ L-!1(C3!$ Q1(C3,$ Y$ (--!-$ ()*;&C,-R$ C($ ",)$ C3I(-(&*()$ ',-3,2"()$
(',"<,C,)$(&$("$;-(,$C($()*<C3!$)($L-()(&*,&$(&$",$K,2",$6#$7,$',-3,23"3C,C$()L,>3,"$C($
",$*(1L(-,*<-,$:$",$),"3&3C,C$)<L(-@>3,"$I<($-(C<>3C,0$-(93)*-;&C!)($*(1L(-,*<-,)$(&*-($
4Z#]S4[#5$\.$Qc39<-,$4,R$:$),"3&3C,C()$(&*-($D6#]SD4#5$Qc39<-,$42R#$7,$>!"<1&,$C($,9<,$
()*<'!$()*-,*3@>,C,$C(),--!"";&C!)($<&,$I<(-*($*(-1!>"3&,$:$N,"!>"3&,$(&*-($V]S]]$1$C($
profundidad (Figura 2c, 2d). La transparencia del agua estuvo entre 7-12 m (profundidad 

C($ C3)>!$ /(>>N3R$ (&$ *!C,$ ("$ ;-(,$ C($ ()*<C3!#$ A"$ -(93)*-!$ )<L(-@>3,"$ C($ *<-23C(B$ I<($
,"*,1(&*($',-3,2"($3C(&*3@>;&C!)($<&$>(&*-!$C($,"*,$*<-23C(B$(&$("$)(>*!-$)<-!-3(&*,"$C($",$
3)",$Qc39<-,$D,R#$A"$!P?9(&!$C3)<("*!$)<L(-@>3,"$()*<'!$(&*-($V#Z[$:$D#_V$17$7-1 (Figura 

D2R#$ 7,$ >!&>(&*-,>3F&$ )<L(-@>3,"$ C($ &3*-,*!$ I<($ ,"*,1(&*($ ',-3,2"()$ Q5#5ZS5#4D$ `+R0$
C(*(>*;&C!)($>(&*-!)$C($,"*,$>!&>(&*-,>3F&$,"$I-(&*($C("$L!2",C!$:$(&$("$)(>*!-$)<-$C($",$
3)",$Qc39<-,$D>R#$T!$)($C(*(>*,-!&$C3I(-(&>3,)$)39&3@>,*3',)$C($*<-23C(B0$!P?9(&!$C3)<("*!$
y la concentración de nitrato entre los tres estratos de profundidad evaluados (Figura 3).

&;K:;*SQ*p(93)*-!$C($",)$>!&C3>3!&()$!>(,&!9-;@>,)$I?)3>,)0$H<?13>,)$:$23!"F93>,)$C<-,&*($O<"3!$455U$(&$
",$>!"<1&,$C($,9<,$C("$=TT$8!-9!&,$Q1(C3,$Y$(--!-$()*;&C,-R#$&$5$1$w$4V0$&$65$1$w$6Z0$&$D5$1$w$660$
A/q$(--!-$()*;&C,-$C($",$1(C3,0$Kq$*(1L(-,*<-,0$/q$),"3&3C,C0$Jhq$!P?9(&!$C3)<("*!0$.N"!S,q$."!-!@",$,#$

 ;CTPH>C? Media /0 Min 8;U
K$5$1$Q\.R 27.72 0.07 27.40 28.50

K$65$1$Q\.R 27.62 0.05 27.30 28.10

K$D5$1$Q\.R 27.56 0.04 27.40 27.80

S 0 m 31.55 0.02 31.40 31.70

S 10 m 31.55 0.03 31.40 31.80

S 30 m 31.68 0.04 31.50 31.90

Transparencia (m) 10.37 0.33 7.00 12.00

K<-23C(B$5$1$QTK^R 14.13 2.60 2.52 54.07

K<-C3C(B$65$1$$QTK^R 19.22 3.73 8.23 61.09

K<-23C(B$D5$1$$QTK^R 18.69 2.21 10.77 30.92

Jh$5$1$Q17$7-1) 4.29 0.03 3.73 4.48

Jh$65$1$Q17$7-1) 4.36 0.03 4.12 4.52

Jh$D5$1$Q17$7-1) 4.27 0.09 3.59 4.52

T3*-,*!$5$1$Q`+R 0.13 0.02 0.03 0.26

T3*-,*!$65$1$Q`+R 0.17 0.02 0.04 0.27

T3*-,*!$D5$1$Q`+R 0.11 0.03 0.02 0.26

.N"!Sa$5$1$Q`9$7-1) 0.15 0.01 0.09 0.37

.N"!Sa$65$1$Q`9$7-1) 0.19 0.02 0.09 0.38

.N"!Sa$D5$1$Q`9$7-1) 0.27 0.03 0.21 0.51

Densidad Fitoplancton (106 cel m-3) 413.21 46.65 47 848

Biomasa Húmeda Zooplancton (g 100m-3) 89.08 15.45 16.95 311.53

M2<&C,&>3,$d!!L",&>*!&$Q3&C$655$1-3) 86349 15094 16954 279305
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3@IEC;*5Q*n,-3,>3F&$N!-3B!&*,"$:$'(-*3>,"$C($",$*(1L(-,*<-,$Q\.R$Q,R$:$),"3&3C,C$Q2R$(&$("$,123(&*($L(";93>!$
C($%)",$8!-9!&,$()*,2"(>3C,$,$L,-*3-$C($",$3&I!-1,>3F&$-(93)*-,C,$(&$4V$()*,>3!&()$C($1<()*-(!$C<-,&*($("$
4U$:$4Z$C($O<"3!$455U#$7!)$3&*(-',"!)$C($",)$3)!*(-1,)$Q>R$($3)!N,"3&,)$QCR$)!&$(H<3',"(&*()$5#6$<&3C,C()#$
.,C,$"?&(,$C("$L(-@"$'(-*3>,"$>!--()L!&C($,$",$3&I!-1,>3F&$C($<&,$()*,>3F&$C($1<()*-(!#$
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3@IEC;*VQ*n,-3,>3F&$N!-3B!&*,"$:$'(-*3>,"$C($",$*<-23C(B$QT^KR$Q,R0$!P?9(&!$C3)<("*!$Q17$7-1R$Q2R$:$&3*-,*!$
Q`+R$Q>R$(&$("$,123(&*($L(";93>!$C($%)",$8!-9!&,$()*,2"(>3C,$,$L,-*3-$C($",$3&I!-1,>3F&$-(93)*-,C,$(&$4V$
estaciones de muestreo durante el 26 y 27 de julio 2006. 
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7,$>"!-!@",Sa$)<L(-@>3,"$I<($,"*,1(&*($',-3,2"($(&$",$B!&,$C($()*<C3!0$>!&$
-(93)*-!)$(&*-($5#5_$:$5#DZ$`9$7-1, detectándose un centro de alta concentración en 

("$ )(>*!-$ )<-$ C($ ",$ 3)",$ Qc39<-,$ V,R#$ /($ (&>!&*-,-!&$ C3I(-(&>3,)$ )39&3@>,*3',)$ (&$ ",$
>!&>(&*-,>3F&$C($>"!-!@",Sa entre los estratos de profundidad considerados (Anova, 

F
2,46
$w_#[U0$L$w$5#555DR0$)3(&C!$",$>!&>(&*-,>3F&$)39&3@>,*3',1(&*($1,:!-$,$D5$1$C($

L-!I<&C3C,C$Qc39<-,$V2R#$7,$,2<&C,&>3,$@*!L",&>*F&3>,$()*<'!$(&*-($VZ$P$656 cel m-3 y 

[V[$P$656 cel m-3$Qc39<-,$V>R#$A"$_6#6Z$b$C("$@*!L",&>*!&$>,L*<-,C!$I<(-!&$C3,*!1(,)$
L(-*(&(>3(&*()$,$4D$9G&(-!)0$(&*-($ "!)$H<($)($C(),*,>,-!&$Rhizosolenia y Odontella 

L!-$)<$C!13&,&>3,$(&$&a1(-!$Qc39<-,$VCR#$A"$-()*,&*($[#[D$b$C("$@*!L",&>*!&$I<(-!&$
C3&!o,9(",C!)$L(-*(&(>3(&*()$,$66$9G&(-!)$(&*-($"!)$H<($)($C()*,>F$Ceratium por su 

C!13&,&>3,$(&$&a1(-!$Qc39<-,$VCR#$7,$23!1,),$Na1(C,$C($B!!L",&>*!&$(&$",$B!&,$
de estudio estuvo entre 0.12 a 4.97 g 100 m-3$Qc39<-,$],R0$>!&$-(93)*-!)$C($,2<&C,&>3,$
entre 17000 a 279400 ind 100 m-3 Qc39<-,$]2R#$h($"!)$D6$9-,&C()$9-<L!)$*,P!&F13>!)$
3C(&*3@>,C!)0$ "!)$ >!LGL!C!)$ C!13&,-!&$ (&$ &a1(-!$ Q]U#[$ bR0$ )(9<3C!)$ L!-$ ",)$
apendicularias (16.9 %) y quetognatos (6.6 %) (Figura 5c).

M"$ -(,"3B,-$ ",$ >!1L,-,>3F&$ C($ ",)$ >!&C3>3!&()$ !>(,&!9-;@>,)$ (&*-($ ("$
)(>*!-$!-3(&*,"$:$!>>3C(&*,"$C($ %)",$8!-9!&,0$ )!",1(&*($ )($ -(93)*-,-!&$C3I(-(&>3,)$
)39&3@>,*3',)$L,-,$",$*(1L(-,*<-,$)<L(-@>3,"$Q+,&&SkN3*&(:0$Lw$5#554ZR0$*(1L(-,*<-,$
,$65$1$Q+,&&SkN3*&(:0$Lw$5#556ZR$:$*(1L(-,*<-,$L-!1(C3!$(&*-($5S65$1$Q+,&&S
kN3*&(:0$Lw$5#554ZR0$)3(&C!$(&$*G-13&!)$9(&(-,"()$("$,9<,$)39&3@>,*3',1(&*($1;)$
>;"3C,$ (&$ ("$ )(>*!-$ !-3(&*,"#$ /3&$ (12,-9!0$ ",)$ C3I(-(&>3,)$ C(*(>*,C,)$ (&*-($ ,12,)$
B!&,)$&!$I<(-!&$1,:!-()$C($5#6]$\.$QK,2",$4R#$

&;K:;*5Q*p(93)*-!$C($",)$>!&C3>3!&()$!>(,&!9-;@>,)$I?)3>,)0$H<?13>,)$:$23!"F93>,)$L-!1(C3!$(&$("$)(>*!-$
>!)*(-!$!-3(&*,"$:$!>>3C(&*,"$C($%)",$8!-9!&,$C<-,&*($O<"3!$455U#$&q$&a1(-!$C($()*,>3!&()0$/hq$C()'3,>3F&$
()*;&C,-$C($",$1(C3,0$Kq$*(1L(-,*<-,0$/q$),"3&3C,C0$.N"!Saq$."!-!@",$a.

 ;CTPH>C?
0HA>?C*?C@H<>;: 0HA>?C*?*AA@DH<>;:

n Promedio 0# n Promedio 0#

T 
0 m
$Q\.R 7 27.81 0.08 7 27.66 0.06

T 
10 m
$Q\.R 7 27.69 0.03 7 27.59 0.08

T 
media 0-10 m

$Q\.R 7 27.73 0.06 7 27.63 0.05

S 
0 m

7 31.75 0.04 7 31.78 0.07

S 
10 m

7 31.83 0.04 7 31.83 0.04

S 
media

 
0-10m

7 31.79 0.04 7 31.81 0.04

Transparencia (m) 7 11.00 0.71 7 10.57 1.27

K<-23C(B$QTK^R 7 20.86 18.65 7 8.54 4.33

.N"!Sa 
0 m
$Q`9$7-1) 4 0.14 0.03 3 0.14 0.03

.N"!Sa 
10 m
$Q`9$7-1) 7 0.17 0.10 7 0.21 0.07

.N"!Sa 
integrada 0-10 m

$Q`9$7-1) 5 1.51 0.49 7 1.55 0.38

Biomasa Zooplancton (mg 100 m-3) 7 78.90 60.78 7 78.28 103.84
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3@IEC;*WQ*h3)*-32<>3F&$()L,>3,"$Q,R$:$'(-*3>,"$Q2R$C($",$23!1,),$@*!L",&>*F&3>,0$:$C3)*-32<>3F&$()L,>3,"$Q>R$:$
>!1L!)3>3F&$*,P!&F13>,$Q9G&(-!)R$C("$@*!L",&>*!&$QCR$(&$("$,123(&*($L(";93>!$C($%)",$8!-9!&,$()*,2"(>3C,$,$
partir de la información registrada en 24 estaciones de muestreo durante el 26 y 27 de julio 2006. 

6

Bacteriastrum
 5.4 %

Skeletonema
 3.6 %

Lauderia
 3.1 %

Coscinodiscus
 2.6 %Thalassiosira 

2.5 %

Thalassionema

 7.8 %

Otros

 2.6 %

Chaetoceros
10.8 %

Ditylum

17.6 %

Odontella

21.6 %

Rhizosolenia
 22.4 %

Pyrocystis
3.9 %

Dinophysis
1.9 %

Podolampas
1.5 %

Pyrophacus

 3.9 %

Ornithocercus
6.3 %

Protoperidinium
 6.8 %Ceratium

 73.8 %

Otros

1.9 %
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3@IEC;*XQ*h3)*-32<>3F&$()L,>3,"$C($",$23!1,),$Q,R0$,2<&C,&>3,$Q2R$:$>!1L!)3>3F&$*,P!&F13>,$Q9-,&C()$
9-<L!)R$Q>R$C("$B!!L",&>*!&$(&$("$,123(&*($L(";93>!$C($%)",$8!-9!&,$()*,2"(>3C,$,$L,-*3-$C($",$3&I!-1,>3F&$
registrada en 24 estaciones de muestreo durante el 26 y 27 de julio 2006. 

2º 55.2  N

3º 01.2  N

a. Peso húmedo  (g 100 m )
-3

78º 13.2 W78º 09.6 W

17-90 90-164

164-238 238-312

c.

b. Abundancia (ind 100 m )
-3

78º 13.2 W78º 09.6 W

16900-82500 82500-148000

148000-215000 215000-280000

2º 55.2  N

3º 01.2  N

Copépodos,

56.8 %

Salpas y Doliólidos,

1.6 %

Otros,

2.5 %

Ostrácodos,

4.5 % 

Cladóceros,

4.7 %

Decápodos

(Brachyura), 2.4 %

Decápodos

(Caridea), 1.2 %

Gasterópodos,

1.2 %

Apendicularias,

16.9 %

Medusas,

1.6 %

Quetognatos,

6.6 %

Poliquetos,

16.8 %

Eufaúsidos, 0.4 %

Huevo Pez,

3.0 %

Foraminíferos,

9.8 %

Sergestoideos,

0.1 %

Cefalópodos, 0.1 %

Estomatópodos,

5.0 %

Larva Pez,

17.1%

Mysidaceos, 0.1 %

Decápoda

(Anomura), 4.3 %

Cirripedios, 1.1 %

Bivalva,

8.1 %

NN, 6.5 %

Larva
Pluteus, 0.1 %

Pterópodos,

4.3%

Braquiópodos

(larva), 0.5%

Isópoda,

0.6 %

Sifonóforos,

14.8 %

Bryozoa,

0.3 %

Anfípodos,
7.0 %

,

, ,

,

, ,, ,
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#'0%$0'-,

7,)$>!&C3>3!&()$!>(,&!9-;@>,)$ -(93)*-,C,)$(&$("$ ;-(,$C($()*<C3!$C<-,&*($
("$C(),--!""!$C($()*($*-,2,O!0$)($,O<)*,&$,$"!$C()>-3*!$L!-$83-,"C!$et al. (2008) como 

>!&C3>3!&()$ *?L3>,)$C("$ WL(-?!C!$!>(,&!9-;@>!$ >;"3C!X$C("$ ,123(&*($L(";93>!$C("$
=TT$8!-9!&,#$A)*($L(-3!C!$ *-,&)><--($(&*-($1,:!$:$C3>3(12-($C($>,C,$,m!$:$)($
>,-,>*(-3B,$L!-$",$L-()(&>3,$C($<&,$*(-1!>"3&,$()*,2"($H<($C(@&($<&,$>,L,$)<L(-@>3,"$
>;"3C,0$ :$ ",$ 3&*(&)3@>,>3F&$ C($ ",$ L-(>3L3*,>3F&$ ($ 3&o<O!$ ",><)*-($ H<($ 9(&(-,$ 2,O,$
),"3&3C,C$ )<L(-@>3,"#$ %&>"<)!$ ,"$ >!&)3C(-,-$ <&,$ ()>,",$ ()L,>3,"$ 1;)$ ,1L"3,0$ "!)$
resultados de esta investigación son altamente concordantes con los registros 

N3C-!9-;@>!)$9(&(-,"()$C()>-3*!)$L,-,$("$)(>*!-$!-3(&*,"$C("$=,>?@>!$J-3(&*,"$K-!L3>,"$
Q=JKR$L!-$ (&i,:$:$+3P$Q455VR0$M1,C!-$et al. (2006) y Fiedler y Talley (2006).

A)$ 31L!-*,&*($ C()*,>,-$ H<($ ",$ L-()(&>3,$ C($ <&,$ *(-1!>"3&,$ ()*,2"($ :$
L-!I<&C,$*3(&($I<(-*()$31L"3>,>3!&()$(&$"!)$L-!>()!)$H<?13>!)$:$23!"F93>!)$H<($)($
C(),--!"",&$(&$("$,123(&*($L(";93>!$C($()*,$"!>,"3C,C#$A&$*G-13&!)$9(&(-,"()0$N,$)3C!$
C()>-3*,$<&,$()*-(>N,$-(",>3F&$(&*-($",)$>,-,>*(-?)*3>,)$C($",$*(-1!>"3&,$QL-!I<&C3C,C0$
9-,C3(&*($*G-13>!$:$,1L"3*<CR$:$",$L-!C<>*3'3C,C$9(&(-,"0$:,$H<($(&$",$1,:!-?,$C($
"!)$>,)!)$",$*(-1!>"3&,$()*;$C3-(>*,1(&*($,)!>3,C,$>!&$",$B!&,$(&$",$>!"<1&,$C($,9<,$
(&$C!&C($)($ -(93)*-,$<&,$1,:!-$23!1,),$@*!L",&>*F&3>,$:r!$1,:!-$>!&>(&*-,>3F&$
C($ &<*-3(&*()$ 3&!-9;&3>!)$ Q'(-$  ,-2(-$ :$ .N;'(B0$ 6_[D0$ 6__6R#$ M<&H<($ )F"!$ )($
-(,"3B,-!&$,&;"3)3)$C($!P?9(&!$C3)<("*!0$&3*-,*!)0$*<-23C(B$:$>"!-!@",Sa $N,)*,$D5$1$C($
profundidad en el área de estudio, la variación vertical de estos parámetros siguieron 

",$*(&C(&>3,$9(&(-,"$()L(-,C,$(&$<&,$,123(&*($*-!L3>,"$)<O(*!$,$",$L-()(&>3,$C($<&,$
I<(-*($()*-,*3@>,>3F&$*G-13>,0$3&>-(1(&*;&C!)($"!)$-(93)*-!)$C($&<*-3(&*()$Q&3*-,*!)R$
:$*<-23C(B$,$1(C3C,$H<($)($3&>-(1(&*F$",$L-!I<&C3C,C0$($3&>"<)!$)($(&>!&*-F$H<($",$
>!&>(&*-,>3F&$C($>"!-!@",Sa I<($)39&3@>,*3',1(&*($1,:!-$,$D5$1$C($L-!I<&C3C,C#$

=!-$"!$*,&*!$)3$)($,)<1($H<($",)$>!&C3>3!&()$,123(&*,"()$C()>-3*,)$C<-,&*($

()*($()*<C3!$-(L-()(&*,&$",)$>!&C3>3!&()$*?L3>,)$C("$,123(&*($L(";93>!$(&$3)",$8!-9!&,$

C<-,&*($("$WL(-3!C!$!>(,&!9-;@>!$>;"3C!X0$()$C($()L(-,-$H<($",$-(>3-><",>3F&$"!>,"$C($

&<*-3(&*()$)(,$",$I<(&*($L-3&>3L,"$C($("(1(&*!)$&<*-3*3'!)$L,-,$("$@*!L",&>*!&$(&$",$

>!"<1&,$C($,9<,$C($()*,$"!>,"3C,C#$/3&$(12,-9!0$<&$("(1(&*!$,C3>3!&,"$H<($L!C-?,$

()*,-$,I(>*,&C!$C($1,&(-,$)39&3@>,*3',$",$C3)L!&323"3C,C$C($&<*-3(&*()$3&!-9;&3>!)$

(&$ ",$B!&,$C($()*<C3!$()$ ",$>(->,&?,$C($ %)",$8!-9!&,$,"$>!1L"(O!$C("*,3>!$C("$ -?!$

=,*?,S/,&H<3,&9,0$<23>,C!$,$1(&!)$C($]5$E1$(&$C3-(>>3F&$)<-S()*(#$M$*-,'G)$C($()*($

C("*,$)($C-(&,&$4D555$E12$C($",$>!-C3""(-,$!>>3C(&*,"$C($"!)$M&C()$N,>3,$("$!>G,&!$

=,>?@>!0$L-()(&*,&C!$<&$>,<C,"$1(C3!$C($6D55$13 s-1  y una descarga sedimentaria 

C($6V$P$656 t año-1$Qp()*-(L!$:$EO(-I'(0$4555R#$A)*,$>!&C3>3F&$"!$>!&'3(-*($(&$<&,$

importante fuente potencial de nutrientes y material orgánico e inorgánico particulado 

L,-,$("$,123(&*($L(";93>!$C($%)",$8!-9!&,#
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7,$ >!&>(&*-,>3F&$ C($ >"!-!@",Sa )<L(-@>3,"$ (&$ ("$ ,123(&*($ L(";93>!$ C($

%)",$8!-9!&,$ I<($ >!&)3)*(&*($ >!&$ "!$ C()>-3*!$ L,-,$ ("$ )(>*!-$ !-3(&*,"$ C("$ =JK#$h($

acuerdo con Pennington et al#$ Q455UR$ (&$ <&,$ ()>,",$ *(1L!-,"$ ,&<,"$ ",$ 23!1,),$

@*!L",&>*F&3>,$)<L(-@>3,"$(&$("$)(>*!-$!-3(&*,"$C("$=,>?@>!$*-!L3>,"$Q=JKR$L-()(&*,$

<&$>!1L!-*,13(&*!$231!C,"0$>!&$',"!-()$1;P31!)$(&$1,-B!$Qx$5#U5$`9$7-1) y junio 

Qy$5#]5$`9$7-1R0$:$',"!-()$1(&!-()$Q5#65$,$5#D5$`9$7-1R$(&*-($O<"3!$:$I(2-(-!#$h<-,&*($

("$L(-3!C!$C($1<()*-(!$(&$%)",$8!-9!&,$)($-(93)*-,-!&$>!&>(&*-,>3!&()$)<L(-@>3,"()$

C($>"!-!@",Sa 1,:!-()$,$5#65$`9$7-10$"!$H<($)<93(-($H<($G)*,$()$<&,$B!&,$>!&$<&$,"*!$

L!*(&>3,"$L-!C<>*3'!#$A&$()*($>!&*(P*!0$ -(>3(&*(1(&*($)($><,&*3@>F$ ",$L-!C<>>3F&$

L-31,-3,$(&$("$,123(&*($L(";93>!$C($8!-9!&,$,$L,-*3-$C($3&><2,>3!&()$in situ$<*3"3B,&C!$

",$*G>&3>,$C($",$2!*("",$>",-,S!)><-,0$()*,2"(>3(&C!$<&,$',"!-$L-!1(C3!$C($4U_$Y$6V#Z$

19$.$1-2 d-1$Q&$w$[e$L-!1(C3!$Y$(--!-$()*;&C,-0$p,1?-(B0$h#$:$M#$83-,"C!e$C,*!)$)3&$

L<2"3>,-R#$A&$()*!)$,123(&*()$L-!C<>*3'!)$:$>!&$,"*,$C3)L!&323"3C,C$C($&<*-3(&*()0$("$

@*!L",&>*!&$9(&(-,"1(&*($()*,-;$C!13&,C!$L!-$C3,*!1(,)$:$C3&!o,9(",C!)$9-,&C()$

*,"$ >!1!$ I<($ ()*,2"(>3C!$ (&$ ()*($ ()*<C3!#$ A)*!)$ !-9,&3)1!)$ )($ >,-,>*(-3B,&$ L!-$

presentar una alta tasa de incorporación de nitrato, estando limitado su crecimiento 

L-3&>3L,"1(&*($L!-$",$C3)L!&323"3C,C$C($)3"3>,*!$Q.N;'(B$et al#0$6__UR#$/3&$(12,-9!0$

",$>(->,&?,$,$ ",$C()(12!>,C<-,$C("$-?!$=,*?,S/,&H<3,&9,$L-!2,2"(1(&*($9,-,&*3>($

<&,$,C(><,C,$C3)L!&323"3C,C$C($)3"3>,*!$(&$",$-(93F&#$

A)*,$,"*,$L-!C<>*3'3C,C$@*!L",&>*F&3>,$L-!2,2"(1(&*($)(,$)<@>3(&*($L,-,$

)!)*(&(-$ <&,$ >!&)3C(-,2"($ 23!1,),$ B!!L",&>*F&3>,$ >!1!$ ",$ H<($ ()$ -(93)*-,C,$ (&$

()*,$3&'()*39,>3F&#$A&$()*($)(&*3C!0$("$()*31,C!$C($23!1,),$B!!L",&>*F&3>,$L,-,$("$

,123(&*($L(";93>!$C($%)",$8!-9!&,$()$)313",-$,"$L-()(&*,C!$L!-$c"3&*,$et al. (2002) 

C<-,&*($",$L-31,'(-,$(&$",$B!&,$C($I-(&*($>!)*(-!$C("$1,-$C($ (-3&90$<&,$C($",)$B!&,)$

1;)$L-!C<>*3',)$C("$!>G,&!0$:$>(->,$C($)3(*($'(>()$1,:!-$,"$()*31,C!$L!-$+<->3,$

:$83-,"C!$Q455ZR$L,-,$",$B!&,$!>(;&3>,$C("$=,>?@>!$>!"!123,&!$C<-,&*($("$13)1!$

L(-3!C!$N3C-!9-;@>!#

A)$ 31L!-*,&*($ C()*,>,-$ H<($ >!&!>(-$ ",$ >!1L!)3>3F&$ *,P!&F13>,$ 9(&(-,"$

C("$ L",&>*!&$ Q@*!L",&>*!&$ :$ B!!L",&>*!&R$ (&$ <&,$ "!>,"3C,C$ L(-13*($ '3)<,"3B,-$ ",$

()*-<>*<-,$ 2,)($ C($ ",$ *-,1,$ *-F@>,$ L(";93>,#$ A)*,$ 3&I!-1,>3F&$ ()$ -("(',&*($ L,-,$

entender la dinámica de los nutrientes inorgánicos, la transferencia de energía y la 

-<*,$H<($)39<($("$>,-2!&!$!-9;&3>!$(&$("$,123(&*($1,-3&!$Q7(9(&C-($:$7($c('-(0$

6_[_e$=(m,$455DR#$A&$()*($)(&*3C!0$,<&H<($("$9-<L!$C!13&,&*($C("$B!!L",&>*!&$(&$("$

;-(,$C($()*<C3!$I<(-!&$"!)$>!LGL!C!)$Qc.a. 57 %), condición similar a lo documentado 

L,-,$("$=,>?@>!$>!"!123,&!$L!-$83-,"C!$:$8<*3G--(B$Q455ZR0$:$L!-$+<->3,$:$83-,"C!$

(2007), el segundo grupo dominante fue las apendicularias representando el 17% 

C("$*!*,"$C($3&C3'3C<!)$C("$1()!B!!L",&>*!&$(&$",$B!&,$C($()*<C3!#$h($,><(-C!$>!&$

n,-9,)$et al#$Q4554R0$",)$,L(&C3><",-3,)$)($,)(1(O,&$,$W2!12,)$23!"F93>,)X$>,L,>()$



198 Boletín de Investigaciones Marinas y Costeras - Vol. 40 (1) - 2011

C($C3-(>>3!&,-$9-,&$>,&*3C,C$C($>,-2!&!$!-9;&3>!$C($",$>!"<1&,$C($,9<,$N,>3,$("$

I!&C!0$(&$I!-1,$C($W&3('($1,-3&,X0$",$><,"$)($9(&(-,$,$L,-*3-$C("$C()L-(&C313(&*!$C($

",)$()*-<>*<-,)$1<>!),)$<*3"3B,C,)$L,-,$,"31(&*,-)($:r!$,"1,>(&,-$-()3C<!)$I(>,"()$

QM""C-(C9(0$6__4e$c"!!C$:$h(32("0$6__[e$7FL(BS^--<*3,$:$M><m,0$6___e$/,*!$et al., 

4556R#$=!-$"!$*,&*!0$>!&)3C(-,&C!$)<$,"*!$,L!-*($&<1G-3>!$,"$1()!B!!L",&>*!&$C($",$

B!&,$C($()*<C3!$C<-,&*($("$L(-3!C!$C($1<()*-(!$()$C($()L(-,-$H<($",$L,-*3>3L,>3F&$

C($()*($9-<L!$(&$("$o<O!$'(-*3>,"$C($1,*(-3,"$!-9;&3>,$L,-*3><",C,$(&$("$,123(&*($

L(";93>!$C($%)",$8!-9!&,$)(,$>!&)3C(-,2"(#

A&$()*,$3&'()*39,>3F&$)!",1(&*($)($C()>-32(&$",)$>!&C3>3!&()$!>(,&!9-;@>,)$

:$L-!C<>*3'3C,C$L",&>*F&3>,$Q@*!L",&>*!&$:$B!!L",&>*!&R$(&$("$,123(&*($L(";93>!$C($

%)",$8!-9!&,$C<-,&*($O<"3!$455U0$L!-$"!$H<($)($N,>($&(>(),-3!$(',"<,-$",$',-3,23"3C,C$

*(1L!-,"$ C($ ()*,)$ >!&C3>3!&()$ :,$ H<($ ()*,$ "!>,"3C,C$ )($ <23>,$ (&$ <&,$ -(93F&$ C($

,"*,$ ',-3,23"3C,C$ N3C-!9-;@>,$ :$ >"31;*3>,$ Qc3(C"(-$ :$ K,""(:0$ 455Ue$83-,"C!$ et al., 

455[R#$=!-$(O(1L"!0$()$C($()L(-,-$H<($("$-G931(&$C($""<'3,)$1!C<"($",$',-3,23"3C,C$

!>(,&!9-;@>,$)<L(-@>3,"$(&$",$B!&,$"3*!-,"$C($%)",$8!-9!&,0$)3&$(12,-9!$",$C()>,-9,$

C($,9<,$>!&*3&(&*,"$,$*-,'G)$C("$>!1L"(O!$C("*,3>!$=,*?,S/,&H<3,&9,$L-!2,2"(1(&*($

*,123G&$ ()*G$ ,I(>*,&C!$ C-;)*3>,1(&*($ ",)$ >!&C3>3!&()$ I?)3>!SH<?13>,)$ (&$ ("$

,123(&*($ L(";93>!$ C($ ()*,$ "!>,"3C,C#$MC(1;)0$ (&$ <&,$ ()>,",$ *(1L!-,"$ :$ -(93!&,"$

1,:!-0$"!)$I!-B,&*()$,*1!)IG-3>!)$L-()(&*()$(&$()*($)(>*!-$C("$=JK$H<($1!C<",&$("$

C()L",B,13(&*!$",*3*<C3&,"$C($",$B!&,$C($>!&'(-9(&>3,$3&*(-*-!L3>,"$Q>N!--!$C($'3(&*!$

C($ =,&,1;$ (&*-($ C3>3(12-(S,2-3"$ :$ ("$ >N!--!$ C($ '3(&*!$ C("$.N!>F$ (&*-($ !>*<2-(S

&!'3(12-(R$ >!&C3>3!&,&$ ",$ ',-3,23"3C,C$ C($ ",$ *(1L(-,*<-,$ :$ ",$ ),"3&3C,C$ (&$ %)",$

8!-9!&,$ (&$ <&,$ ()>,",$ ()*,>3!&,"$ Q=N3",&C(-$et al#0$ 6__Ue$=!'(C,$:$+(),0$ 4555e$

.N("*!&$et al#0$455Ve$7,'?&$et al#0$455Ue$83-,"C!$et al., 2008). Esta condición permite 

)<L!&(-$("$C(),--!""!$C($<&,$>!&)(><(&*($-()L<()*,$(&$",$>!1L!)3>3F&$:$,2<&C,&>3,$

C("$ @*!L",&>*!&$ :$ B!!L",&>*!&0$ )313",-$ ,$ "!$ -(93)*-,C!$ L,-,$ ",$ B!&,$ C($ 3&o<(&>3,$
C($",$.!--3(&*($C($.!"!123,$(&$("$=,>?@>!$>!"!123,&!$L!-$+,-*?&(B$et al. (2007). 

c3&,"1(&*(0$()$31L(-,*3'!$-(3*(-,-$",$&(>()3C,C$C($L!&(-$,$L-<(2,$(&$("$>!-*!$L",B!$",)$
C3I(-(&*()$N3LF*()3)$,H<?$L",&*(,C,)$*!C,$'(B$H<($)($9(&(-,-?,$3&I!-1,>3F&$-("(',&*($
L,-,$",$>!&)(-',>3F&$C($()*,$31L!-*,&*($;-(,$1,-3&,$L-!*(93C,0$L(-13*3(&C!$3C(&*3@>,-$
",$ -()L<()*,$ C("$ )3)*(1,$ L(";93>!$ ,$ I!-B,&*()$ ,123(&*,"()$ "!>,"()$ :$ -(93!&,"()0$ :$

(',"<,-$)<$31L,>*!$)!2-($)3)*(1,)$2(&*F&icos como los arrecifes coralinos.

)1!)#/%'8'/,&"0

M$ A<9(&3,$ A)>,--3,0$ 8<)*,'!$ .,)*("",&!)$ :$ A"3,&,$ n(",)>!$ H<3(&()$
,L!:,-!&$("$ *-,2,O!$C($1<()*-(!#$M$ "!)$ I<&>3!&,-3!)$C("$=TT$8!-9!&,0$W.N,>,X0$
tG>*!-$ :$ W8!:!X0$ H<3(&()$ L,-*3>3L,-!&$ ,>*3',1(&*($ C<-,&*($ ",$ I,)($ C($ >,1L!$ C($
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()*,$ 3&'()*39,>3F&#$M$ ",$A)*,>3F&$.3(&*?@>,$t(&-:$'!&$=-,N"$ Q=TT$8!-9!&,R$L!-$
proporcionar los espacios y apoyo logístico necesario para el desarrollo de esta 

3&'()*39,>3F&#$A)*($*-,2,O!$)($C(),--!""F$(&$("$1,->!$C("$L-!:(>*!$C($3&'()*39,>3F&$
Wc,>*!-()$I?)3>!)0$(&*!-&!$!>(,&!9-;@>!$:$C3)*-32<>3F&$C($,--(>3I()$>!-,"3&!)$(&$("$
=TT$8!-9!&,X0$.!">3(&>3,)S^&3',""($4VDS455V$Q.%$ZUZ5R0$,$I,'!-$C($M#$83-,"C!$:$
c#$d,L,*,#$A)*($L-!:(>*!$>!&*F$>!&$("$L(-13)!$C($3&'()*39,>3F&$hK/JS5D]r455]$C($
",$^&3C,C$MC13&3)*-,C!-,$A)L(>3,"$ C("$/3)*(1,$C($=,-H<()$T,>3!&,"()$T,*<-,"()$
Q^MA/=TTR$,$I,'!-$C($M#$83-,"C!#$

9'9+'"1!)3Y)

M""C-(C9(0$M#$7#$6__4#$+,-3&($)&!i$3&$!>(,&3>$>:>"3&9#$A&>:>#$A,-*N$/:)*(1$/>3#0$Dq$6D_S6VZ#

M1,C!-0$j#$M#0$A#$j#$M"I,-!0$J#$8#$73B,&!$:$n#$J#$+,9,m,#$455U#$M*1!)LN(-3>$I!->3&9$!I$ *N($(,)*(-&$

*-!L3>,"$=,>3@>q$,$-('3(i#$=-!9-#$J>(,&#0$U_q$656S6V4#

M-&C*0$T#$K#0$M#$.#$E(--$:$j#$K,-&(:#$6__Z#$h:&,13>$1("*3&9$3&$L"<1($N(,C)q$*N($I!-1,*3!&$!I$8!-9!&,$

g!1,*33*()$,&C$2,),"*,)#$A,-*N$=",&#$/>3#$7(*#0$$6VUq$4[_SD56#

 ,-2(-0$p#$K#$:$c#$=#$.N;'(B#$6_[D#$ 3!"!93>,"$>!&)(H<(&>()$!I$A"$T3m!#$/>3(&>(0$444q$645DS6465#

 ,-2(-0$p#$K#$ :$c#$=#$.N;'(B#$ 6__6#$p(9<",*3!&$!I$L-31,-:$L-!C<>*3'3*:$ -,*($ 3&$ *N($ (H<,*!-3,"$=,>3@>$

J>(,&#$731&!"#$J>(,&!9-#0$DUq$6Z_S6ZU#

 (&i,:0$t#$+#$:$M#$.#$+3P#$455V#$JP:9(&$3)!*!L()0$<LL(-S!>(,&$),"3&3*:0$,&C$L-(>3L3*,*3!&$)!<->()$3&$*N($

(,)*(-&$*-!L3>,"$=,>3@>#$A,-*N$=",&#$/>3#$7(*#0$44Vq$V_DS]5Z#

 !"*!')g!:0$h#$6___#$/!<*N$M*",&*3>$B!!L",&g*!&#$ ,>gN<:)$=<2"3)N(-0$E(-gi(-'(-0$t!",&C,#$6Z5U$L#

Buddemaier, R. W. 2001. Is it time to give up? Bull. Mar. Sci., 69: 317-328.

.N;'(B0$c#$=#0$E#$p#$ <>g0$/#$E#$/(-'3>(0$j#$T(i*!&$:$p#$K#$ ,-2(-#$6__U#$=N:*!L",&g*!&$',-3,23"3*:$3&$*N($

>(&*-,"$,&C$(,)*(-&$*-!L3>,"$=,>3@>#$h((LS/(,$p()#0$%%$VDq$[D]S[Z5#

.N("*!&0$h#$ #0$+#$8#$/>N",P0$+#$t#$c-(3"3>N$:$p#$c#$+3""3II# 2004. Satellite measurements reveal persistent 

small-scale features in ocean winds. Science, 303: 978-983.

h('3)S+!-,"()0$M#0$k#$/>N&(3C(-0$p#$M#$+!&*!:,S/;&>N(B$:$A#$p!C-?9<(BSp<23!#$455[#$+!&)!!&S"3g($

i3&C)$-('(-)($!>(,&3>$>3-><",*3!&$3&$*N($=,&,1,$ 39N*#$8(!LN:)#$p()#$7(*#0$D]#$745U5Z#

h?,B0$j#$+#0$j#$t#$=3&B!&0$M#$+#$=(-C!1!0$7#$+#$ ,--3!)$:$+#$7FL(BSn3>*!-3,#$4556#$8(&(-,"3C,C()#$6ZS

4U#$A&q$ ,--3!)0$7#$+#$:$+#$7FL(BSn3>*!-3,$QAC)#R#$8!-9!&,$1,-3&,q$.!&*-32<>3F&$,"$>!&!>313(&*!$

C($<&,$3)",$a&3>,#$%TnA+Mp0$/(-3($=<2"#$A)L#$T!#$Z0$/,&*,$+,-*,#$6U5$L#

h3&&((&0$7#$.#$:$ #$.#$ ",g()"(:#$6_ZD#$M$9(&(-,*!-$I!-$*N($),1L"3&9$C3)*-32<*3!&$!I$*N($+,&&$kN3*&(:$

U statistic. Appliede Stat., 22: 269-273.

A>N('(--?,0$7#$+#$6_[4#$E!1,*33*()$I-!1$8!-9!&,$%)",&C0$.!"!123,#$6__S45_#$A&q$M-&C*0$T#$K#$:$A#$8#$

T3)2(*$QAC)#R#$E!1,*33*()#$8(!-I($M""(&$:$^&i3&0$7!&C-()#$]VD$L#

c3(C"(-0$=#$.#$:$7#$h#$K,""(:#$455U#$t:C-!9-,LN:$!I$*N($(,)*(-&$*-!L3>,"$=,>3@>q$,$-('3(i#$=-!9-#$J>(,&!9-#0$

69: 143-180.

c"3&*,0$+#$n#0$ %#$T#$/<gN,&!',,0$M#$%#$E!L:"!'20$/#$8#$=!:,-g!',$:$K#$A#$kN3*"(C9(#$4554#$=",&g*!&$

C3)*-32<*3!&$,))!>3,*(C$i3*N$I-!&*,"$B!&()$3&$*N($'3>3&3*:$!I$*N($=-323"!I$%)",&C)#$h((LS/(,$p()#0$%%$

49: 6069-6093.
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c"!!C0$=#$p#$:$h#$h(32("#$6__[#$KN($,LL(&C3><",-3,&$N!<)(#$65]S64V#$A&q$ !&(0$u#$QAC#R#$KN($23!"!9:$!I$

L(",93>$*<&3>,*()#$JPI!-C$^&3'(-)3*:$=-())0$JPI!-C#$DU4$L#$

8,)>,0$p#$:$A#$/<;-(B#$6__U#$ %&*-!C<>>3F&$,"$ ()*<C3!$C("$ B!!L",&>*!&$1,-3&!#$A.J/^pS.JTM.sK0$

+GP3>!#$Z66$L#

83-,"C!0$M#$:$A#$8<*3G--(B#$455Z#$.!1L!)3>3F&$ *,P!&F13>,$C("$ B!!L",&>*!&$ )<L(-@>3,"$ (&$("$=,>?@>!$

>!"!123,&!$Q)(L*3(12-($455DR#$%&'()*#0$+,-#$n,"L,-,3)!0$D]q$66ZS644#

83-,"C!0$M#0$A#$p!C-?9<(BSp<23!$:$c#$d,L,*,#$455[#$.!&C3>3!&()$!>(,&!9-;@>,)$(&$%)",$8!-9!&,0$=,>?@>!$

!-3(&*,"$*-!L3>,"$C($.!"!123,#$7,*3&$M1#$j#$MH#$p()#0$DUq$646S64[#

8":&&0$=#$k#0$t#$'!&$=-,N"$:$c#$8<N"#$6_[4#$.!-,"$-((I)$!I$8!-9!&,$%)",&C0$i3*N$)L(>3,"$-(I(-(&>($*!$

>!-,""3'!-()$,&C$*N(3-$3&o<(&>($!&$>!11<&3*:$)*-<>*<-($,&C$-((I$C('("!L1(&*#$M&#$%&)*#$%&'()*#$+,-#$

Punta Betín, 12: 185-214.

8F1(B0$ t#$ 6_[U#$ M"9<&!)$ ,)L(>*!)$ &(!*(>*F&3>!)$ N,>3,$ ("$ )<-!()*($ C("$ 73*!-,"$ =,>?@>!$ >!"!123,&!#$

p('3)*,$.%Mc0$66q$4[6S4[_#

7,'?&0$+#$c#0$=#$.#$c3(C"(-0$j#$M#$M1,C!-0$7#$K#$ ,""(&>(0$j#$c,-2(-S7!-C,$:$M#$+#$+()*,)ST<m(B#$455U#$M$

-('3(i$!I$(,)*(-&$*-!L3>,"$=,>3@>$!>(,&!9-,ILN:q$)<11,-:#$=-!9-#$J>(,&!9-#0$U_q$D_6SD_[#

7(9(&C-(0$7#$:$7($c('-(0$ j#$6_[_#$t:C-!C:&,13>,"$)3&9<",-3*3()$,)$>!&*-!")$!I$ -(>:>"(C$'(-)<)$(PL!-*$

L-!C<>*3!&$3&$*N($!>(,&#$V_SUD#$A&q$ (-9(-0$k#$t#0$n#$/#$/1(*,>(g$:$8#$k(I(-$QAC)#R#$=-!C<>*3'3*:$

!I$*N($J>(,&q$L,)*$,&C$L-()(&*#$j!N&$k3"(:0$T<(',$s!-g#$VZ6$L#$

7"3&;)0$p#0$j#$=3&*!0$c#$=(m,$:$c#$.,-!#$6__5#$8(!"!9?,#$U]SZ4#$A&q$p,&9("0$J#$:$j#$M9<3--($QAC)#R#$ 3!*,$:$

(>!)3)*(1,)$C($8!-9!&,#$c!&C!$cAT0$ !9!*;#$D5D$L#

7FL(BS^--<*3,0$M#$ :$ j#$ 7#$M><m,#$ 6___#$8<*$ *N-!<9NL<*$ C:&,13>)$ 3&$ *N($ ,LL(&C3><",-3,&$Oikopleura 

dioica. Mar. Ecol. Progr. Ser., 191: 195-205.

+,-*?&(B0$K#$ %#0$M#$83-,"C!$ :$A#$p!C-?9<(BSp<23!#$ 455Z#$d!!L",&>*!&$ $ (&$ ",$.!--3(&*($ C($.!"!123,0$

=,>?@>!$>!"!123,&!0$C<-,&*($1,-B!$C($455U#$ !"#$.3(&*#$...=0$6Vq$U_S[4#

+<->3,0$+#$:$M#$83-,"C!#$455Z#$.!&C3>3!&()$!>(,&!9-;@>,)$:$>!1L!)3>3F&$C("$1()!B!!L",&>*!&$(&$",$

B!&,$J>(;&3>,$C("$=,>?@>!$>!"!123,&!$C<-,&*($)(L*3(12-(S!>*<2-($455V#$ !"#$.3(&*#$...=0$6Vq$

83-94. 

=,2F&0$j#$h#0$=#$A#$p!O,)0$j#$A#$+!&*(,"(9-(0$p#$E310$j#$7#$.(2,""!)0$T#$+,-*?&(B0$:$A#$z,&(B#$6__[#$A"$

J>G,&!#$6V_S6U_#$A&q$7(:',0$=#$QAC#R#$A"$1(C3!$,123(&*($(&$.!"!123,#$%&)*3*<*!$C($t3C-!"!9?,0$

+(*(!-!"!9?,$:$A)*<C3!)$M123(&*,"()S%hAM+0$ !9!*;#$]VD$L#$

=,**3,-,*>N30$.#$6__]#$=N:)3>,"$!>(,&!9-,LN3>$,)L(>*)$!I$*N($C3)L(-),"$!I$>!-,"$)L,i&$)"3>g)q$,$-('3(i#$[_S

65]#$A&q$/,11,->!0$=#$k#$:$+#$7#$t(-!&$QAC)#R#$KN($23!SLN:)3>)$!I$1,-3&($",-',"$C3)L(-),"$Q>!,)*,"$

,&C$()*<,-3&($)>3(&>(R#$M1(-3>,&$8(!LN:)3>,"$^&3!&0$k,)N3&9*!&#$D]4$L#$

=(&&3&9*!&0$j#$K#0$E#$7#$+,N!&(:0$n#$/#$E<i,N,-,0$h#$h#$E!"2(-0$p#$.,"3(&()$:$c#$=#$.N;'(B#$455U#$

=-31,-:$L-!C<>*3!&$3&$*N($(,)*(-&$*-!L3>,"$=,>3@>q$M$-('3(i#$=-!9-#$J>(,&!9-#0$U_q$4[]SD6Z#

=(m,0$+#$M#$455D#$=",&g*!&$)3B($>",))()0$ I<&>*3!&,"$9-!<L)$,&C$(>!):)*(1$C:&,13>)q$,&$ 3&*-!C<>*3!&#$

=-!9-#$J>(,&!9-#0$]Zq$4D_S4V4#

=N3",&C(-0$/#$8#$t#0$h#$8<0$8#$7,12(-*0$T#$.#$7,<0$K#$73$:$p#$.#$=,>,&!i)g3#$6__U#$kN:$*N($%K.d$3)$

1!)*":$&!-*N$!I$(H<,*!-{$j#$."31#0$_q$4_][S4_Z4#

=!'(C,0$8#$:$J#$j#$+(),#$4555#$J&$*N($(P3)*(&>($!I$7"!-F$Q*N($-,3&3()*$"!>,"3*:$!&$A,-*NRq$(&N,&>(C$!>(,&S

",&CS,*1!)LN(-($3&*(-,>*3!&$2:$,$"!iS"('("$O(*#$8(!LN:)#$p()#$7(*#0$4Zq$6UZ]S6UZ[#
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=-,N"#0$t#$'#0$c#$8<N"$:$+#$8-|9"#$6_Z_#$8!-9!&,#$c<*<-,$8-<L!$AC3*!-3,"$7*C,#0$ !9!*;#$4UD$L#

p,&9("0$J#$:$M#$p<C,)#$6__5#$+,>-!>"31,$C($8!-9!&,$:$C($",$-(93F&$>!)*(-,$,"(C,m,#$6DSV6#$A&q$p,&9("$

J#$:$j#$M9<3--($QAC)#R#$ 3!*,$:$(>!)3)*(1,)$C($8!-9!&,#$c!&C!$cAT0$ !9!*;#$D5D$L#

p()*-(L!0$j#$h#$:$ #$EO(-I'(# 4555#$k,*(-$C3)>N,-9($,&C$)(C31(&*$"!,C$I-!1$*N($i()*(-&$)"!L()$!I$*N($

.!"!123,&$M&C()$i3*N$I!><)$!&$p3!$/,&$j<,&#$j#$8(!"#0$65[q$6ZSDD#

p!C-?9<(BSp<23!0$A#$:$j#$/*<,-C!#$4554# n,-3,23"3*:$!I$LN!*N!):&*N(*3>$L391(&*)$3&$*N($.!"!123,&$=,>3@>$

J>(,&$,&C$3*)$-(",*3!&)N3L$i3*N$*N($i3&C$@("C$<)3&9$MhAJ/S6$C,*,#$=-!>#$%&C3,&$M>,C#$/>3#$QA,-*N$

Planetary Science), 111 (3): 1-10.

p!C-?9<(BSp<23!0$A#0$k#$/>N&(3C(-$:$p#$M2,->,$C("$p?!#$455D#$J&$*N($)(,)!&,"$>3-><",*3!&$i3*N3&$=,&,1,$

 39N*$C(-3'(C$I-!1$),*(""3*($!2)(-',*3!&)$!I$i3&C)0$,"*31(*-:$,&C$)(,$)<-I,>($*(1L(-,*<-(#$8(!LN:)#$

Res. Let., 30: 1410-1413. 

p!C-?9<(BSp<23!0$A#0$+#$ ,)*3C,)0$h#$8<(--(-!$:$j#$p<(C,S ,:!&,#$455Z#$.,-,>*(-?)*3>,)$!>(,&!9-;@>,)$

C($ ",$ >!--3(&*($ >!)*(-,$ (&$ ("$ J>G,&!$ =,>?@>!$ >!"!123,&!#$ }%%$ .!&9-()!$ 7,*3&!,1(-3>,&!$ C($

.3(&>3,)$C("$+,-0$c"!-3,&!L!"3)0$ -,)3"#

/,*!0$ p#0$ s#$ K,&,g,$ :$ K#$ %)N31,-<#$ 4556#$ t!<)($ L-!C<>*3!&$ 2:$ Oikopleura dioica (Tunicata, 

MLL(&C3><",-3,R$<&C(-$",2!-,*!-:$>!&C3*3!&)#$j#$=",&g*!&$p()#0$4DqV6]SV4D#

/3(9("0$/#$6_]U#$T!&L,-,1(*-3>$)*,*3)*3>)$I!-$*N($2(N,'3!-,"$)>3(&>()#$+>8-,iSt3""0$T<(',$s!-g#$D6D$L#

KN!1,)0$.#$p#$6__Z#$%C(&*3I:3&9$1,-3&($LN:*!L",&>*!&#$M>,C(13>0$/,&$h3(9!#$[][$L#

^MA/=TT#$ 6__[#$ A"$ )3)*(1,$ C($ =,-H<()$T,>3!&,"()$T,*<-,"()$ C($.!"!123,#$^&3C,C$MC13&3)*-,*3',$

A)L(>3,"$C("$/3)*(1,$C($=,-H<()$T,>3!&,"()$T,*<-,"()0$+3&3)*(-3!$C("$+(C3!$M123(&*(#$AC3*!-3,"$

Nomos, Bogotá. 497 p.

n,-9,)0$.#0$E#$K|&&())!&0$M#$/(""60$+#$+,,-0$A#$c#$+~""(-0$K#$d(-'!<C,g30$M#$83,&&,g!<-!<0$A#$.N-3)*!<0$

/#$/,*,L!!13&0$j#$E#$=(*(-)(&0$K#$8#$T3(")(&$:$=#$K3)("3<)#$4554#$%1L!-*,&>($!I$>!L(L!C)$'(-)<)$

,LL(&C3><",-3,&)$3&$'(-*3>,"$>,-2!&$o<P()$3&$,$/i(C3)N$IO!-C#$+,-#$A>!"#$=-!9-#$/(-#0$4V6q$64]S6D[#

s!<&90$.#$+#$4554#$M*",)$!I$1,-3&($3&'(-*(2-,*($",-',(#$M>,C(13>0$/,&$h3(9!#$U4U$L#$

d,L,*,0$ c#$M#$ 4556#$ c!-1,>3!&()$ >!-,"3&,)$ C($ %)",$8!-9!&,#$ 4ZSV5#$ A&q$ ,--3!)0$ 7#$+#$ :$+#$7FL(BS

n3>*!-3,$QAC)#R#$8!-9!&,$1,-3&,q$.!&*-32<>3F&$,"$>!&!>313(&*!$C($<&,$3)",$a&3>,#$%TnA+Mp0$/(-3($

=<2"#$A)L(>#$T!$Z#$Santa Marta. 160 p.

d,L,*,0$c#$M#$:$ #$n,-9,)Sv&9("#$455D#$.!-,")$,&C$>!-,"$-((I)$!I$*N($=,>3@>$>!,)*$!I$.!"!123,#$V6_SVV[#$

A&q$.!-*G)0$j#$QAC#R#$7,*3&$M1(-3>,&$>!-,"$-((I)#$A")('3(-$/>3(&>(0$M1)*(-C,1#$]5[$L#

d,L,*,0$c#$M#0$ #$n,-9,)SM&9("0$:$ j#$8,-BF&Sc(--(3-,#$4556#$/,"<C$:$>!&)(-',>3F&$C($ ",)$>!1<&3C,C()$

>!-,"3&,)#$V6S]5#$A&q$ ,--3!)0$7#$+#$:$+#$7FL(BSn3>*!-3,$QAC)#R#$8!-9!&,$1,-3&,q$.!&*-32<>3F&$,"$

>!&!>313(&*!$C($<&,$3)",$a&3>,#$%TnA+Mp0$/(-3($=<2"#$A)L(>#$T!#$Z0$/,&*,$+,-*,#$6U5$L#

cA.tM$hA$pA.A=.%�Tq$56r5Zr455_$ $ $$$$$$$$$$$$$cA.tM$hA$M.A=KM.%�Tq$66r5Vr4566


