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!"#$%&'#&(%')$*+$,*-*&%./'%*&$*+$0#&'"%,$"/0%'/'($1/)$2/3)$/,,*34%&5$'*$2/3)%&5$/10%#&'$-%5"'$

%&'#&(%'%#(6$ %7#7$0#'8##&$'"#$4/)$/&4$'"#$&%5"''%1#$/&4$'"3*95"$ -9&/3$,),-#(7$ :&$'"%($('94)6$8#$'**;$

,*--#,'*3($8#3#$4#<-*)#46$ /&4$ (90(#=9#&'-)$ 3#'3%#2#46$ 493%&5$ '"#$4/)$ /&4$ '"#$&%5"''%1#$ /'$ '"3##$
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%&$ '"#$&910#3$*+$ ,*-*&%.#3($ /1*&5$1**&$<"/(#($8#3#$ /44%'%*&/--)$*0(#32#4$ +*3$K39('/,#/$ /&4$
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3.1 INTRODUCTION

O#/53/(($1#/4*8($/3#$*&#$*+$'"#$1*('$<3*49,'%2#$1/3%&#$"/0%'/'(6$

%&,-9(%*&$8%'"%&$4%++#3#&'$%&'#3&/'%*&/-$,*&(#32/'%*&$-#5%(-/'%2#$+3/1#8*3;(6$
#757$MP$QHR@ARKMM$S/0%'/'($T%3#,'%2#$ES#11%&5/$/&4$T9/3 '#6$HBBBJ7$U+$
</3 '%,9-/3$3#-#2/&,#6$(#/53/((#($<3*2%4#$/$;#)$"/0%'/'$+*3$'"#$(#''-#1#&'$
/&4$3#,39%'1#&'$*+$,*/('/-$+/9&/$+3*1$'3*<%,/-$'*$'#1<#3/'#$-/'%'94#(6$#757$
1/,3*+/9&/-$ %&2#3 '#03/'#($ EU3'"$ /&4$ 2/&$L*&'+3/&(6$ ?QGFV$S#,;$ et al.6$
?QQFV$W#,;$et al.6$HBB?J$/&4$ +%("#($ EX9%4#''%$ /&4$W9((*''%6$HBBBV$Y%0#%3*$
et al. et al.6$ HBBFV$ M(<%&*$ et al.6$ HB??J7$ O#/53/(($
1#/4*8($<3*2%4#$<3*'#,'%*&$ +3*1$<3#4/'*3(6$ /($8#--$ /($ /09&4/&'$ +**4$
3#(*93,#(6$ 0*'"$*+$8"%,"$ /3#$ -%;#-)$ '*$ 3#(9-'$ %&$1*3#$ Z92#&%-#($ 3#/,"%&5$
'"#$/49-'$('/5#$ES#,;$et al.6$HBBAJ7$ :&$+/,'6$(#/53/(($1#/4*8($"/2#$0##&$

/&%1/-($ '"/&$ /4Z/,#&'$ 9&2#5#'/'#4$ "/0%'/'($ EU3'"$ /&4$ 2/&$ L*&'+3/&(6$
?QGFV$S#,;$et al.6$?QQFV$S#,;$et al.6$HBBAJ7$
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/&4$[%&56$?QGBJ7$O#''-#1#&'$*+$(*1#$,39('/,#/&($*,,93($8%'"$/$(#1%-9&/3$
<#3%*4%,%')$493%&5$&#/<$'%4#($E/3*9&4$=9/3 '#3$1**&(J$E\/9-/$et al.6$HBB]V$
^9#%3*5/$et al.6$HBB]J7

>3 '%+%,%/-$(#/53/(($9&%'($<3*2%4#$/$9&%=9#$"/0%'/'$'*$'#('$+*3$(<#,%+%,$
1*4#-($*+$+/9&/-$,*-*&%./'%*&$%&$(#/53/((#(V$%&$'"%($,*&'#_'6$'"#$9(#+9-&#(($
*+$'"#(#$('39,'93#($'*$/''3/,'$1*('$#<%+/9&/-$#-#1#&'($%&"/0%'%&5$C. nodosa$
(#/53/(($ 1#/4*8($ "/2#$ 0##&$ 4#1*&('3/'#4$ 3#,#&'-)$ EX/3 '&#3$ et al.6$
HB?AJ7$ :&$'"%($('94)6$8#$9(#4$/3 '%+%,%/-$(#/53/(($9&%'($'*$'#('$8"#'"#3$'"#$
%&'#&(%')$*+$1/3%&#$*35/&%(1`($,*-*&%./'%*&$*&$/$(#/53/(($1#/4*8$4%++#3($

!"#$ 1/3%&#$ <"/&#3*5/1$ Cymodocea nodosa$ EP,3%/J$ >(,"#3(*&$
%($ 4%('3%09'#4$ /,3*(($ '"#$ L#4%'#33/&#/&$ O#/$ /&4$ '"#$ /4Z/,#&'$ #/('#3&$
>'-/&'%,6$%&,-94%&5$'"#$/3,"%<#-/5*($*+$L/4#%3/$/&4$'"#$K/&/3%#($E!9)/$et 
al.6$HB?AJ7$L#/4*8($,*&('%'9'#4$0)$C. nodosa$/3#$'"#$4*1%&/&'$2#5#'/'#4$
,*119&%'%#($*&$("/--*8$(*+'$(90('3/'#($/,3*(($'"#$K/&/3%#($EW/30#3a$et 
al.6$ HBB]J6$ <3*2%4%&5$ +**4$ /&4$ ("#-'#3$ +*3$ 4%2#3(#$ %&2#3 '#03/'#$ /&4$ +%("$
/((#10-/5#($E!9)/$et al.6$HBB?V$M(<%&*$et al.6$HB??J7$

K*-*&%./'%*&$ *+$ /&)$ 0#&'"%,$ "/0%'/'$ 0)$ '"#$ <*'#&'%/-$ <**-$ *+$
,*-*&%.#3($4#<#&4($*&$19-'%<-#$+/,'*3(6$#757$'"#$<")(%,/-$'"#$('39,'93#$*+$
'"#$ "/0%'/'$ EO3%&%2/(/&6$ HBBAJ$ /&4$ (#&(*3)$ (%5&($ EX/34&#3$ et al.6$ HBBCJ$
3#-/'#4$'*$'"#$<3#(#&,#$*+$0#&'"%,$*35/&%(1(6$(9,"$/($,*&(<#,%+%,($ -%2%&5$
%&$'"#$"/0%'/'$ED#,,"%&%6$HBBCV$b3%5"'$et al.6$HBBCJ7$:&$'93&6$'"#$%&'#&(%')$*+$
,*-*&%./'%*&6$ %&$ '#31($*+$ '"#$ %4#&'%')$ /&4$/09&4/&,#$*+$&#8$,*-*&%.#3(6$
*+$/$&#8$"/0%'/'$1/)$,"/&5#$/'$/$3/&5#$*+$(</'%/-$/&4$'#1<*3/-$(,/-#(7$>'$

/++#,'$ ,*-*&%./'%*&$ <3*,#((#($ EW-/,;1*&$ /&4$ M55-#('*&6$ HBB?J7$ K"/&5#($
%&$-%5"'$%&'#&(%')6$')<%,/--)$(##&$*2#3$'"#$,*93(#$*+$/$4/)6$,/&$/++#,'$8/'#3$
,*-91&$ 4#&(%'%#($ /&4$ 4%(<#3(%*&$ *+$ 1/&)$ /=9/'%,$ *35/&%(1(6$ /($ 8#--$ /($
<3#2%*9($-/32/-$3#-#/(#$EL*35/&6$?QQ]V$^9#%3*5/$/&4$W-/&'*&6$HBBCJ7$c*3$
#_/1<-#6$ /,'%2#$<-/&,;'*&%,$4%(<#3(/-$*+$ (*1#$"/3</,'%,*%4$ ,*<#<*4($ %($
')<%,/--)$"%5"#3$/'$&%5"'$'"/&$493%&5$'"#$4/)$Eb/-'#3($/&4$W#--6$?QG]J6$8"%-#$
,3/0($1#5/-*</#$4%(<#3(%*&$%($-#(($%&'#&(#$493%&5$'"#$4/)$'"/&$/'$'"#$&%5"'$
EU-1%6$?QQ@J7$!"#(#$('3/'#5%#($/%1$'*$1%&%1%.#$'"#$%&'#&(#$<3#4/'%*&$*&$
'"#$,*/('$EL*35/&6$?QGFJ6$+/2*3%&5$4%(<#3(%*&$*+$*35/&%(1($493%&5$<#3%*4($
*+$3#-#/_#4$<3#4/'%*&$EL*35/&$/&4$>&/('/(%/6$HBBGJ7$L#,"/&%('%,/--)6$-%5"'$
%&'#&(%')$ %($ %1<*3 '/&'$ (%&,#$ 4#,3#/(#($ %&$ 03%5"'&#(($ ,/&$ -#((#&$ ,/<'93#$
3/'#$*+$2%(9/-$<3#4/'*3(6$ /&4$(*$1/&)$2%(9/-$<3#4/'*3($/3#$&*'$/,'%2#$/'$
&%5"''%1#$<#3%*4($EW#&+%#-4$/&4$L%&#--*6$?QQ]V$K-/3;$et al.6$HBBAJ7

d/3%/'%*&$ %&$ '"#$1/5&%'94#$*+$ ,*-*&%./'%*&$*+$ /&)$"/0%'/'$ '"3*95"$
-9&/3$ ,),-#($ 1/)$ /-(*$ 0#$ #_<#,'#46$ 49#$ '*$ 4%++#3#&'$ -%5"'$ %&'#&(%'%#($

,*/('/-$/3#/($8%'"%&$/$+#8$4/)($+3*1$'"#$&#8$1**&$#/,"$1*&'"$E\"%--%<(6$
?QFCV$ D%''-#6$ ?QFFV$e*9&56$ ?QQ?V$>,*('/$ et al.6$ ?QQFJ6$ 8"#&$ #_<*(93#$ '*$
<3#4/'*3($ %($ -*8#37$ :&$ ,*&'3/('6$ (*1#$ /1<"%<*4($ /&4$ %(*<*4($ '#&4$ '*$
#&'#3$ '"#$8/'#3$,*-91&$9&4#3$ %--91%&/'%*&$0)$ '"#$ +9--$1**&$E>--43#45#$
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3.2.2 Data analysis

T%++#3#&,#($ %&$ '"#$ '*'/-$ /09&4/&,#$ *+$ ,*-*&%.#3(6$ %&,-94%&5$ '"#$
4*1%&/&'$ +*93$<")-/$ E>&&#-%4/6$M,"%&*4#31/'/6$L*--9(,/6$K39('/,#/$/&4$

+%_#4$+/,'*3($ L**&$<"/(# $̀/&4$
+/,'*3$ &#('#4$ 8%'"%&$ L**&$ <"/(#`7$ \/%38%(#$ ,*1</3%(*&($ 8#3#$ 9(#4$
'*$ 3#(*-2#$ 4%++#3#&,#($ /1*&5$ -#2#-($ *+$ +/,'*3(6$ 8"#&#2#3$ /<<3*<3%/'#7$
c93 '"#31*3#6$ 8#$ #('%1/'#4$ '"#$ 3#-/'%2#$ ,*&'3%09'%*&$ *+$ #/,"$ +/,'*3$
'*$ #_<-/%&$ ,*-*&%./'%*&$ </''#3&($ '"3*95"$ ,/-,9-/'%*&$ *+$ '"#%3$ 2/3%/&,#$
,*1<*&#&'(7$

3.2 MATERIALS AND METHODS

3.2.1 Study site and Sampling

?CfHA`BB7A?` $̀b6$ c%57$ A7?7J6$ -*,/'#4$ *&$ '"#$ #/('$ ,*/('$ *+$ X3/&$ K/&/3%/6$

et al.6$HB?HJ$8#3#$4#<-*)#46$/&4$(90(#=9#&'-)$
3#'3%#2#46$ 493%&5$ '"#$ 4/)$ E+3*1$ ,/7$ QNBB$ /1$ '*$ ?GNBB$ <1V$ %7#7$ 4/)-%5"'$
"*93(J$ /&4$ '"#$ &%5"''%1#$ E+3*1$ ?GNBB$ <1$ '*$ QNBB$ /1J$ /'$ #/,"$ *+$ A$
,*&(#,9'%2#$4/)($8%'"%&$#/,"$*+$'"#$@$1**&$<"/(#($*+$/$,*1<-#'#$-9&/3$
,),-#7$O/1<-%&5$4/'#($8#3#$*&$EL/3,"$HB?AJN$H&46$A34$/&4$@'"$E+%3('$=9/3 '#3J6$
Q'"6$?B'"$/&4$??'"$E&#8$1**&J6$?]'"6$?F'"$/&4$?G'"$E'"%34$=9/3 '#3J6$/&4$HA346$
H@'"$ /&4$ HC'"$ E+9--$1**&J7$!"#$ /3 '%+%,%/-$ ('39,'93#($ E>O(J$8#3#$ 4#<-*)#4$

Cymodoceanodosa$ (#/53/(($1#/4*87$

0)$ %3*&$ 3*4($ E,/7$ CB$ ,1$ -*&5J$ /&4$ %&$ 4%3#,'$ ,*&'/,'$ 8%'"$ '"#$ (#/0#47$
T93%&5$ 3#'3%#2/-6$ #/,"$>O$ 8/($ 3#1*2#4$ 0)$ OKPW>$ 4%2#3($ 0)$ ,/3#+9--)$

et al.6$ HB?HJ7$!"#$
0/5($8#3#$,/33%#4$ '*$ '"#$ -/0*3/'*3)6$8"#3#$#/,"$,*--#,'*3$8/($ ,-#/&#4$
8%'"$ +3#("8/'#36$ /&4$ /--$ *35/&%(1($ 3#'/%&#4$ 0)$ /$ B7C$ 11$ 1#("$ (%#2#$

%4#&'%+%#4$'*$'"#$-*8#('$<*((%0-#$'/_*&*1%,$-#2#-7

P. del 
Cabrón

) 
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Fig. 3.2. Abundances of (A) total individuals. (B) Annelida, (C) Chordata , (D) 
Echinodermata, (E) Crustacea and (F) Mollusca per moon phases (‘Full Moon’, 
‘First quarter’, ‘New Moon’ and ‘Third quarter’), and day vs. night. Error bars are 

standard error of means.

>$ '*'/-$ *+$ ?@6A@B$ *35/&%(1($ 8#3#$ ,*--#,'#46$ %&,-94%&5$ HB$ '/_/$
0#-*&5%&5$'*$C$<")-/V$'"#$/09&4/&,#$0)$<")-/$8/($E%&$/-<"/0#'%,/-$*34#3JN$
>&&#-%4/$ EAA$ %&4%2%49/-(J6$ K"*34/'/$ E]$ %&4%2%49/-(J6$ K39('/,#/$ E?AQ?A$
%&4%2%49/-(J6$M,"%&*4#31/'/$E@$%&4%2%49/-(J$/&4$L*--9(,/$EAG@$%&4%2%49/-(J$

/&4$ (*1#$ /49-'$ %&4%2%49/-(7$!"#$ /1*9&'$ *+$ 2/3%/0%-%')$ #_<-/%&#4$ 0)$ '"#$
1/%&$+/,'*3$
*2#3$ 2/3%/'%*&$ /,,919-/'#4$ 0)$ '"#$ 4%('%&,'$ 1**&$ <"/(#($ E1/%&$ +/,'*3$

/09&4/&,#($*+$,*-*&%.#3($8#3#$,*--#,'#4$/'$'"#$&%5"'$'"/&$'"#$4/)$E&%5"'N$
FG7HHI$*+$'*'/-$ %&4%2%49/-($2(7$4/)N$H?7FGI$*+$'*'/-$ %&4%2%49/-(6$c%57$A7H>J7$
:&$ </3 '%,9-/36$ -/35#3$ &910#3($ *+$ ,*-*&%.#3($ *+$>&&#-%4/6$ K39('/,#/$ /&4$
L*--9(,/$ 8#3#$ ,*--#,'#4$ %&$>O($ 4#<-*)#4$ /'$ &%5"''%1#6$ 3#-/'%2#$ '*$>O($
4#<-*)#4$493%&5$'"#$4/)$Ec%5(7$A7H7W6$M$/&4$c6$3#(<#,'%2#-)6$!/0-#$A7?6$</%38%(#$
'#('($+*3$
*0(#32#4$0#'8##&$
A7H7K$/&4$T6$3#(<#,'%2#-)6$!/0-#$A7?J7

O%5&%+%,/&'$ 4%++#3#&,#($ %&$ '"#$ &910#3$ *+$ ,*-*&%.#3($ /1*&5$ 1**&$
<"/(#($8#3#$*0(#32#4$+*3$K39('/,#/$/&4$L*--9(,/6$8"%,"$("*8#4$-/35#3$
/09&4/&,#($ 493%&5$ +9--$ 1**&$ Ec%5(7$ A7H7M$ /&4$ c6$ 3#(<#,'%2#-)6$!/0-#$ A7?6$
</%38%(#$'#('($+*3$
*0(#32#4$ +*3$ '"#$ 3#('$*+$<")-/$ E>&&#-%4/6$K"*34/'/$ /&4$M,"%&*4#31/'/$
Ec%5(7$A7H7W6$K$/&4$T6$3#(<#,'%2#-)6$!/0-#$A7?6$</%38%(#$'#('($+*3$ L**&$<"/(# $̀
\gB7BCJ7

3.3 RESULTS



116 117

Sara García Sanz
Capítulo 3 
DIFFERENCES IN PATTERNS OF FAUNAL COLONIZATION IN SEAGRASS MEADOWS 
BETWEEN THE DAY- AND NIGHTTIME: CONSISTENCY THROUGH A MOON CYCLE

Patrones de colonización de organismos bentónicos 
en hábitats litorales de Gran Canaria

df MS F P Variance 
components (%) Pairwise comparison

Total individuals
Transform: Sqrt (x+1)
Moon Phase = Moon 3 245.59 66.278 0.0002 24.55% First quarter < New Moon 0.0956
Day vs. Night 1 1155.6 89.842 0.0002 37.73% First quarter < Third quarter 0.1
Days (Moon) 8 3.7055 0.706 0.689 0% First quarter < Full Moon 0.0952
Moon x Day vs. Night 3 30.348 2.359 0.152 9.34% New Moon < Third quarter 0.105
Days (Moon) x Day vs. Night 8 12.863 2.451 0.0204 10.67% New Moon < Full Moon 0.106
Residual 72 5.2481 17.71% Third quarter < Full Moon 0.0962
Cochran's Test C= 0.1432 (n.s.)
Annelida 
Transform: None
Moon Phase = Moon 3 0.53819 1.9872 0.2132 10.08% -
Day vs. Night 1 1.2604 6.7222 0.03 14.28% -
Days (Moon) 8 0.27083 0.65546 0.7326 0% -
Moon x Day vs. Night 3 0.45486 2.4259 0.1366 14.25% -
Days (Moon) x Day vs. Night 8 0.1875 0.45378 0.8852 0% -
Residual 72 0.41319 61.39% -
Cochran's Test C= 0.1345 (n.s.)
Chordata
Transform: Ln(x+1)
Moon Phase = Moon 3 6.67E-03 0.19048 1 0.00%
Day vs. Night 1 3.82E-16 1.09E-14 1 0.00%
Days (Moon) 8 3.50E-02 1.3125 0.243 11.00%
Moon x Day vs. Night 3 6.67E-02 1.9048 0.206 17.60%
Days (Moon) x Day vs. Night 8 3.50E-02 1.3125 0.247 15.60%
Residual 72 2.67E-02 55.81%
Cochran's Test C= 0.25 (P< 0.01)

Table 3.1. Results of 3-way ANOVAs testing for differences in abundances of total 
individuals, Annelida, Chordata, Crustacea, Echinodermata and Mollusca among moon 
phases (‘Lunar cycle’ : ‘First quarter’; ‘New Moon’; ‘Third quarter’ and ‘Full Moon’), days 
within each moon phase and ‘Day vs. Night’. The amount of variation accumulated 
by each factor is indicated through the variance components (expressed in %). Data 
transformations, P-values for pairwise comparisons, and Cochran’s tests are included for 
each ANOVA.

aMO DE lAS PAlJMS 
DE GRAN CANARIA 
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df MS F P Variance 
components (%) Pairwise comparison

Crustacea
Transform: Sqrt (x+1)
Moon Phase = Moon 3 229.7 63.808 0.0002 24.00% First quarter < New Moon 0.1018
Day vs. Night 1 1160.2 96.228 0.0002 38.25% First quarter < Third quarter 0.0992
Days (Moon) 8 3.5998 0.706 0.6902 0% First quarter < Full Moon 0.0984
Moon x Day vs. Night 3 30.779 2.553 0.1224 9.77% New Moon < Third quarter 0.0992
Days (Moon) x Day vs. Night 8 12.057 2.363 0.0262 10.31% New Moon < Full Moon 0.1004
Residual 72 5.1018 17.66% Third quarter < Full Moon 0.0978
Cochran's Test C = 0.1493 (n.s.)
Echinodermata
Transform: Ln (x+1)
Moon Phase = Moon 3 4.00E-02 8 0.073 17.80%
Day vs. Night 1 2.00E-02 0.8 0.3984 0%
Days (Moon) 8 5.00E-03 0.25 0.983 0%
Moon x Day vs. Night 3 6.67E-03 0.26667 0.8532 0%
Days (Moon) x Day vs. Night 8 2.50E-02 1.25 0.2816 16.40%
Residual 72 4.17E-02 65.80%
Cochran's Test C= 0.25 (P< 0.01)
Mollusca
Transform: Ln (x+1)
Moon Phase = Moon 3 12.485 23.092 0.0002 36.96% First quarter < New Moon 0.105
Day vs. Night 1 2.888 3.9607 0.0912 11.12% First quarter < Third quarter 0.1068
Days (Moon) 8 0.54067 1.0236 0.4312 2.07% First quarter < Full Moon 0.1
Moon x Day vs. Night 3 0.53885 0.739 0.5542 0% New Moon > Third quarter 0.3044
Days (Moon) x Day vs. Night 8 0.72916 1.3805 0.2178 11.75% New Moon < Full Moon 0.1008
Residual 72 0.5282 38.10% Third quarter < Full Moon 0.1006
Cochran's Test C= 0.1483 (n.s.)
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4#'#,'#4$493%&5$ +9--$1**&7$!"#(#$ 3#(9-'($ /53##$8%'"$ '"*(#$*0(#32#4$0)$
>--43#45#$ /&4$ [%&5$ E?QGBJ7$ L*--9(,(6$ 4*1%&/'#4$ 1/%&-)$ 0)$ Rissoa (<<7$
E><<#&4%_$ A7?J6$ /-(*$ ("*8#4$ -/35#3$ /09&4/&,#($ 493%&5$ '"#$ &%5"''%1#$
493%&5$+9--$1**&6$%&$,*&'3/('$8%'"$3#(9-'($*0(#32#4$0)$!/)-*3$E?QQGJ7$!"#(#$
3#(9-'($,*9-4$%&4%,/'#$'"/'$,*-*&%./'%*&$<3*,#((#($*+$0#&'"%,$*35/&%(1(6$/($
8#--$/($3#-/'#4$'*$4%++#3#&,#($ %&$'"#$ -%5"'$ %&'#&(%')$0#'8##&$'"#$4/)$/&4$
'"#$&%5"'$ /&4$ '"#$1**&$<"/(#(6$1/)$/-(*$0#$ %&+-9#&,#4$0)$ '%4#(6$8"%,"$
/3#$9&/10%59*9(-)$,*&&#,'#4$8%'"$'"#$1**&$<"/(#($EL,T*8/--6$?Q]QJ7$
!"#3#+*3#6$ ,*-*&%./'%*&$ <3*,#((#($ ,/&$ 0#$ %&'#&(%+%#4$ 0)$ #_'3#1#$ '%4#($
E,*%&,%4%&5$8%'"$'"#$+9--$1**&J7

(#/53/(($1#/4*8$8/($ -/35#3$ 493%&5$ '"#$ &%5"''%1#$ '"/&$ 493%&5$ '"#$ 4/)6$
,*&(%('#&'-)$'"3*95"$/&$#&'%3#$1**&$,),-#7$!"#$1/5&%'94#$*+$,*-*&%./'%*&$
8/($</3 '%,9-/3-)$%&'#&(#$493%&5$'"#$+9--$1**&$

:&$*93$ ('94)6$ -/35#('$ /09&4/&,#($*+$*35/&%(1($8#3#$,/95"'$493%&5$
'"#$ &%5"'$ '"/&$ '"#$ 4/)6$ </3 '%,9-/3-)$ '"#$ 1*('$ ,*&(<%,9*9($ 53*9<($ E%7#7$
,39('/,#/&($ /&4$ 1*--9(,(J6$ 8"%,"$ %($ ,*&(%('#&'$ 8%'"$ <3#2%*9($ ('94%#($
%&$ (#/53/(($ 1#/4*8($ ES#,;6$ ?QFFV$ Y*0#3 '(*&6$ ?QGBV$ X3/)$ et al.6$ ?QQGV$
X9#('$et al.6$HBBAJ6$8%'"$,*&(%('#&'$</''#3&($'"3*95"$'"#$4%++#3#&'$<"/(#($
*+$/$ -9&/3$,),-#7$!"#$ -/35#3$/09&4/&,#($493%&5$ '"#$&%5"''%1#$(955#('$/&$
%&,3#/(#4$ /,'%2%')$ *+$ '"%($ +/9&/7$ :&$ /44%'%*&6$ /&4$ 493%&5$ '"#$ &%5"'6$ '"#3#$
%($ /&$ %&+-9_$ *+$ (<#,%#($ /&4$ (<#,%1#&($ +3*1$ /4Z/,#&'$ (/&4)$ 0*''*1(6$
8"%,"$/3#$3/3#$*3$/0(#&'$493%&5$'"#$4/)6$(9,"$/($(#2#3/-$(<#,%#($*+$,3/0($
*3$ "#31%'$ ,3/0(6$ '"/'$ -**;$ +*3$ +**4$ 3#(*93,#($ *3$ ("#-'#3$ EY/(*$ et al.6$
HBB]J7$!"#(#$4%#-$1%53/'%*&($*3$1*2#1#&'($/3#$ +3#=9#&'$ %&$ '"%($ ')<#$*+$
-/&4(,/<#(6$8"#3#$</',"#($*+$ (#/53/((#($/&4$ (/&4)$0*''*1($/3#$9(9/--)$
%&'#3(<#3(#4$ *&$ (*+'$ 0*''*1($ %&$ ("/--*8$ 8/'#3$ ED#4*)#36$ ?Q]]6$ ?QG@J7$
!"#(#$1%53/'%*&($/3#$/-(*$;&*8&$ +*3$*'"#3$ +/9&/-$53*9<($(9,"$/($ +%("#($

et al.6$ ?QQQV$
X9%4#''%$/&4$W9((*''%6$HBBBJ7$:'$%($8*3 '"$&*'%&5$'"/'$/1<"%<*4(6$'"#$-/35#-)$
1*('$ /09&4/&'$ /&%1/-$ 53*9<6$ 1*2#4$ 1/%&-)$ /'$ &%5"'6$ /($ (*1#$ /9'"*3($
"/($ <3#2%*9(-)$ *0(#32#4$ ES*0(*&$ /&4$ K"#((6$ ?QF]V$ W9(,"1/&&6$ ?QQBV$
!/)-*36$?QQGJ6$</3 '%,9-/3-)$+*3$/1<"%<*4($%&"/0%'%&5$C. nodosa$1#/4*8($%&$
'"#$(*9'"#/('#3&$L#4%'#33/&#/&$EY/(*$et al.
/1<"%<*4($')<%,/--)$ %&,3#/(#$/'$&%5"'$'*$+##4$*&$(9(<#&4#4$1/''#3$8%'"$
/&'#&&/#$*9'('3#',"#4$E!/)-*36$?QQGJ7$

\/''#3&($ %&$ +/9&/-$ ,*-*&%./'%*&$ *+$ '"#$ 1*('$ ,*&(<%,9*9($ 53*9<($
0#'8##&$ '"#$ 4/)$ /&4$ '"#$ &%5"'$ 8#3#$ ,*&(%('#&'$ /1*&5$ 1**&$ <"/(#(7$
:1<*3 '/&'-)6$ "*8#2#36$ *93$ 3#(9-'($ "/2#$ 4#1*&('3/'#4$ '"/'$ '"#3#$ 8#3#$
-9&/3$ %&+-9#&,#($*&$ '"#$/09&4/&,#$*+$*35/&%(1($ ,*-*&%.%&5$>O(7$ O#2#3/-$
('94%#($ "/2#$ ("*8&$ '"#$ 3#-/'%*&("%<$ 0#'8##&$ -9&/3$ <"/(#($ /&4$ '"#$
(#''-#1#&'R/33%2/-$*+$%&2#3 '#03/'#($%&'*$'"#$0#&'"%,$()('#1V$1*('$*+$'"#1$
"/2#$ ,*&,-94#4$ '"/'$ -#(($ -%5"'%&5$ +/,%-%'/'#($ '"#$ /33%2/-$ *+$ &#8$ (#''-#3($
49#$ '*$ 4#,3#/(#4$ <3#4/'%*&$ E#757$ D%''-#6$ ?QFFV$ U-/+((*&$ et al.6$ ?QQ@V$
>,*('/$ et al.6$ ?QQFV$ W-/,;1*&$ /&4$ M55-#('*&6$ HBB?V$ W9'-#3$ et al.6$ HBBCJ7$
!"%($<"#&*1#&*&$"/($/-(*$0##&$*0(#32#4$+*3$*,#/&%,$-/32/#$*+$4%++#3#&'$

et al.6$ HBB@V$

*+$K39('/,#/&(6$ 4*1%&/'#4$1/%&-)$ 0)$>1<"%<*4($ E><<#&4%_$ A7?J6$8#3#$

3.4 DISCUSSION) 
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Appendix 3.1. Maximum, minimum, total and mean abundance (+ SE of means) of organisms 
colonizing ASs at each moon phase (Full Moon, First quarter, New Moon and Third quarter), 

and day vs. night.

Full moon First quarter
Day Nigth Day Nigth

Specie Min Max Total Mean Error Min Max Total Mean Error Min Max Total Mean Error Min Max Total Mean Error
Annelida

0 2 6 0.5 0.34 0 2 7 0.58 0.4 0 1 2 0.17 0.19 0 2 7 0.58 0.45
Echinodermata
Paracentrotus lividus 0 1 2 0.17 0.19 0 1 1 0.08 0.14 0 0 0 0 0 0 0 0 0 0
Crustacea
Amphipoda 45 174 1366 113.8 24.5 242 816 5017 418.08 82.41 17 78 431 35.92 8.99 70 210 1357 113.08 20.35
Dardanus calidus 0 1 2 0.17 0.19 0 2 6 0.5 0.4 0 0 0 0 0 0 1 1 0.08 0.14
Galathea spp. 0 0 0 0 0 0 1 1 0.08 0.14 0 0 0 0 0 0 1 1 0.08 0.14
Macropodia rostrata 0 0 0 0 0 0 0 0 0 0 0 1 1 0.083 0.14 0 0 0 0 0
Majidae 0 0 0 0 0 0 1 1 0.08 0.14 0 0 0 0 0 0 0 0 0 0
Pagurus anachoretus 0 0 0 0 0 0 1 1 0.08 0.14 0 2 3 0.25 0.31 0 5 14 1.17 0.76
Chordata
Canthigaster capistrata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gobius spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L. candollie 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L. lepadogaster 0 1 2 0.17 0.19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sparisoma cretense 0 0 0 0 0 0 0 0 0 0 0 1 1 0.083 0.14 0 0 0 0 0
Mollusca
Aplysia spp. 0 1 3 0.25 0.23 0 1 2 0.17 0.19 0 0 0 0 0 0 0 0 0 0
Bittium spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0.08 0.14
Cerithium spp. 0 0 0 0 0 0 1 1 0.08 0.14 0 0 0 0 0 0 0 0 0 0
Mitra spp. 0 0 0 0 0 0 1 4 0.33 0.25 0 0 0 0 0 0 0 0 0 0
Rissoa spp. 0 18 84 7 3 0 24 126 10.5 3.83 0 1 2 0.17 0.19 0 3 7 0.58 0.45
Smagardia viridis 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
T. pullus canarica 0 0 0 0 0 0 1 2 0.17 0.19 0 0 0 0 0 0 0 0 0 0
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New moon Third quarter
Day Night Day Nigth

Specie Min Max Total Mean Error Min Max Total Mean Error Min Max Total Mean Error Min Max Total Mean Error
Annelida

0 0 0 0 0 0 2 6 0.5 0.39 0 1 3 0.25 0.23 0 1 2 0.17 0.19
Echinodermata
Paracentrotus lividus 0 1 1 0.08 0.14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Crustacea
Amphipoda 18 99 543 45.25 11.7 85 340 1846 153.8 35.7 21 100 620 51.7 13.23 117 411 2692 224.3 39.42
Dardanus calidus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galathea spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Macropodia rostrata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Majidae 0 2 2 0.17 0.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pagurus anachoretus 0 0 0 0 0 0 1 3 0.25 0.23 0 0 0 0 0 0 2 5 0.42 0.39
Chordata
Canthigaster capistrata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0.08 0.14
Gobius spp. 0 0 0 0 0 0 1 1 0.08 0.14 0 0 0 0 0 0 0 0 0 0
L. candollie 0 0 0 0 0 0 1 1 0.08 0.14 0 0 0 0 0 0 0 0 0 0
L. lepadogaster 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sparisoma cretense 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mollusca
Aplysia spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0.08 0.14
Bittium spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cerithium spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mitra spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rissoa spp. 0 8 29 2.42 1.23 0 9 31 2.58 1.54 0 3 20 1.67 0.68 0 26 67 5.58 3.53
Smagardia viridis 0 0 0 0 0 0 1 1 0.08 0.14 0 0 0 0 0 0 1 2 0.17 0.19
T. pullus canarica 0 0 0 0 0 0 1 1 0.08 0.14 0 0 0 0 0 0 0 0 0 0
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W9'-#3$ :d6$ L7h76$ T*-/&$ ::6$ !7b76$ S9&'6$ h7S76$ Y*(#6$ [7>76$ S#33&;%&46$
b7c7$ HBBC7$ Y#,39%'1#&'$ %&$ 4#53/4#4$1/3%&#$ "/0%'/'(N$ /$ (</'%/--)$ #_<-%,%'6$

Ecological Applications
Q?G7$

K-/3;6$[7D76$Y9%.6$X7L76$S%&#(6$>7S7$HBBA7$T%#-$ 2/3%/'%*&$ %&$<3#4/'*3$

"/0%'/'(7$Journal of Experimental Marine Biology and Ecology,

M(<%&*6$c76$!9)/6$c76$W3%'*6$>76$S/3*9&6$Y7h7$HB??7$:,"'")*+/9&/$/((*,%/'#4$
8%'"$Cymodocea nodosa$1#/4*8($ %&$ '"#$K/&/3%/&$>3,"%<#-/5*$ E,#&'3/-$
#/('#3&$>'-/&'%,JN$,*119&%')$('39,'93#$/&4$&93(#3)$3*-#7$Ciencias del Mar,$

(90('3/'91$,*1<-#_%')$/,3*(($(90'%4/-6$/4Z/,#&'6$"/0%'/'(7$Estuarine Coastal 
and Shelf Science

X/34&#36$!7>76$ Ki'j6$ :7L76$ X%--6$ h7>76$ X3/&'6$>76$b/';%&(*&6$>7Y7$ HBBC7$
S933%,/&#($ /&4$ K/3%00#/&$ ,*3/-$ 3##+(N$ %1</,'(6$ 3#,*2#3)$ </''#3&(6$ /&4$

Ecology

X/3'&#36$>76$!9)/6$ c76$ D/2#3)6$ \7O76$L,L/"*&6$ [7$ HB?A7$!k'9-*N$S/0%'/'$
<3#+#3#&,#($ *+$1/,3*%&2#3 '#03/'#$ +/9&/$ /1*&5$ (#/53/((#($8%'"$ 2/3)%&5$
('39,'93/-$+*31(7$h*93&/-$*+$M_<#3%1#&'/-$L/3%&#$W%*-*5)$/&4$Ecology6$@AQN$

X3/)6$ K7>76$ K"%,;6$ Y7K76$ L,M--%5*''6$ T7h7$ ?QQG7$ T%#-$ ,"/&5#($ %&$
/((#10-/5#($ *+$ +%("#($ /((*,%/'#4$ 8%'"$ ("/--*8$ (#/53/(($ /&4$ 0/3#$ (/&47$
Estuarine Coastal and Shelf Science

0#/1$'38-($,*1</3#4$0)$4/)$/&4$&%5"'$+*3$(/1<-%&5$+%("$/&4$,39('/,#/&($
%&$("/--*8$(#/53/(($"/0%'/'7$Fisheries Research

>,*('/6$K7$>76$L/''"#8(6$!7$Y76$W9'-#3$:d6$L7$h7$?QQF7$!#1<*3/-$</''#3&($
/&4$ '3/&(<*3 '$<3*,#((#($ %&$ 3#,39%'1#&'$*+$ (<%&)$ -*0('#36$Panulirus argus, 
<*('-/32/#$'*$(*9'"$c-*3%4/7$Marine Biology

>--43#45#6$>7D76$[%&56$h7L7$?QGB7$M++#,'($*+$1**&-%5"'$*&$'"#$2#3 '%,/-$
1%53/'%*&$ </''#3&($ *+$ 4#1#3(/-$ .**<-/&;'*&7$ Journal of Experimental 
Marine Biology and Ecology

HBB]7$O</'%/-$2/3%/'%*&$%&$'"#$('39,'93/-$</3/1#'#3($*+$Cymodocea nodosa$
(#/53/(($1#/4*8($%&$'"#$K/&/3)$:(-/&4(N$/$19-'%(,/-#4$/<<3*/,"7$Botanica 
Marina

W#,;6$L7b76$S#,;6$[7D76$>0-#6$[7b76$K"%-4#3(6$T7D76$/&4$Q$*'"#3(7$HBB?7$
!"#$%4#&'%+%,/'%*&6$,*&(#32/'%*&6$/&4$1/&/5#1#&'$*+$#('9/3%&#$/&4$1/3%&#$
&93(#3%#($+*3$+%("$/&4$%&2#3 '#03/'#(7$BioScience,

L#4%'#33/&#/&$\*(%4*&%/$*,#/&%,/$ (#/53/(($1#/4*8(7$ H7$ c##4%&5$ "/0%'(7$
Tethys

W#&+%#-46$L7K76$L%&#--*6$!7h7$?QQ]7$Y#-/'%2#$#++#,'($*+$'930%4%')$/&4$-%5"'$
%&'#&(%')$*&$3#/,'%2#$4%('/&,#$/&4$+##4%&5$*+$/&$#('9/3%&#$+%("7$Environmental 
Biology of Fishes

W-/,;1*&6$T7K76$M55-#('*&$T7W7$HBB?7$c/,'*3($%&+-9#&,%&5$<-/&;'*&%,6$

Y/'"09&J7$ Journal of Experimental Marine Biology and Ecology
HBA7$

W9(,"1/&&6$>7S7$?QQB7$:&'#3 '%4/-$1/,3*/-5/#$/($3#+95#$/&4$+**4$+*3$
>1<"%<*4/$%&$,#&'3/-$K"%-#7$Aquatic Botany,
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D#4*)#36$L7$?QG@7$D#($K/3%4#/$EK39('/,#/N$T#,/<*4/J$4#($"#30%#3($

D%''-#$h376$M7$h7$?QFF7$U0(#32/'%*&($*&$3#,39%'1#&'$*+$<*('-/32/-$(<%&)$
-*0('#3(6$Panulirus argus6$'*$'"#$(*9'"$c-*3%4/$,*/('7$\90-%,/'%*&$HQ6$c-*3%4/$
L/3%&#$Y#(#/3,"6$O'7$\#'#3(09356$c-*3%4/6$PO>7

h7c7$?QQQ7$O</'%/-$/&4$4%93&/-$4%('3%09'%*&$*+$%&2#3 '#03/'#$/&4$+%("$+/9&/$*+$
/$Zostera marina$0#4$/&4$&#/30)$9&2#5#'/'#4$(#4%1#&'($%&$T/1/3%(,*''/$
Y%2#36$L/%&#$EPO>J7$Journal of Sea Research

L,T*8/--6$Y7L7$?Q]Q7$D9&/3$Y")'"1($%&$>=9/'%,$>&%1/-(N$>$X#&#3/-$
Y#2%#87$ :&N$ !9/'/3/$ ?F6$ :((9#$ A7$ c%("#3%#($ Y#(#/3,"$ T%2%(%*&6$ L/3%&#$
T#</3 '1#&'6$b#--%&5'*&7$?AA$<<7$

L*35/&6$ O7$ ?QGF7$ L*3<"*-*5%,/-$ /&4$ 0#"/2%*3/-$ /&'%<3#4/'*3)$
/4/<'/'%*&($*+$4#,/<*4$.*#/#7$Oecologia

L*35/&6$O7$?QQ]7$\-/('%,%')$%&$3#<3*49,'%2#$'%1%&5$0)$,3/0($%&$/4Z/,#&'$
'%4/-$3#5%1#(7$Marine Ecology Progress Series

L*35/&6$ O76$ >&/('/(%/6$ Y7$ HBBG7$ W#"/2%*3/-$ '3/4#*++$ %&$ #('9/3%&#$
-/32/#$ +/2*3($ (#/8/34$1%53/'%*&$ *2#3$1%&%1%.%&5$ 2%(%0%-%')$ '*$ <3#4/'*3(7$
Proceedings of the National Academy of Sciences of the United States of 
America,

L*)/&*6$ L7$ HBBQ7$ !#1<*3/-$ /&4$ (</'%/-$ 4%('3%09'%*&$ *+$ '"#$
%,"'")*<-/&;'*&$%&$'"#$K/&/3)$:(-/&4(7$!#(%($4*,'*3/-$PD\XK7$<<$HQA7

U-/+((*&6$ M7W76$ \#'#3(*&6$ K7S76$ >103*(#6$ h37b7X7$ ?QQ@7$ T*#($

Oceanography and Marine Biology: An Annual 
Review

X9%4#''%6$ \76$ W9((*''%6$ O7$ HBBB7$ c%("$ +/9&/$ *+$ /$ 1%_#4$ 1#/4*8$
,*1<*(#4$0)$'"#$(#/53/((#($Cymodocea nodosa$/&4$Zostera noltii$ %&$'"#$
b#('#3&$L#4%'#33/&#/&7$Oceanologica Acta

(#/53/(($0#4(7$Gulf of Mexico Science

S#,;$ h376$ [7D76$ S/)(6$ X76$ U3'"6$ Y7h7$ HBBA7$ K3%'%,/-$ #2/-9/'%*&$ *+$ '"#$
&93(#3)$ 3*-#$ ")<*'"#(%($ +*3$ (#/53/(($1#/4*8(7$Marine Ecology Progress 
Series

S#11%&5/6$L7>76$T9/3 '#6$K7L7$HBBB7$O#/53/(($M,*-*5)7$K/103%45#$
P&%2#3(%')$\3#((6$D*&4*&7

HBB@7$l**<-/&;'*&$0%*1/(($/&4$%&4%,#($*+$53/.%&5$/&4$1#'/0*-%(1$493%&5$
/$ D/'#$b%&'#3$ W-**1$ %&$ (90'3*<%,/-$ 8/'#3(7$Marine Biology
?HBB7

S*0(*&6$ M7O76$ K"#((6$ h7Y7$ ?QF]7$!3*<"%,$ %&'#3/,'%*&($ /1*&5$ +%("#($
/&4$ .**<-/&;'#3($ &#/3$ ("*3#$ /'$ O/&'/$K/'/-%&/$ :(-/&46$K/-%+*3&%/7$ Fishery 
Bulletin

[%&(#)6$O7!76$S*<;%&(6$!7D7$?QQ@7$!3*<"%,$('3/'#5%#($*+$#9<"/9(%%4($%&$/$
Marine Biology

D/&4#%3/6$ h7L7$ HB?B7$ D/32/($ <-/&,'m&%,/($ 4#$ ,39('a,#*($ 4#,a<*4*($
#&$-/($:(-/($K/&/3%/(7$!#(%($4*,'*3/-$PDD7$<<7$?AG7

D#,,"%&%6$ T7$ HBBC7$ O</'%/-$ /&4$ 0#"/2%*3/-$ </''#3&($ *+$ 3##+$ "/0%'/'$
(#''-#1#&'$0)$+%("$-/32/#7$Marine Ecology Progress Series

D#4*)#36$ L7$ ?Q]]7$ n,*-*5%#$ 4#$ -/$ +/9&#$ 2/5%-#$ 4#($ 0%*'*<#($
1j4%'#33/&j#&($ /,,#((%0-#($ #&$ (,/<"/&43#$ /9'*&*1#7$ ::7$ T*&&j#($
/&/-)'%=9#($ (93$ -#($ "#30%#3($ 4#$<"/&j3*5/1#(7$Recueil des Travaux de la 
Station Marine d’Endoume,
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Y*0#3 '(*&6$>7:7$?QGB7$!"#$('39,'93#$/&4$*35/&%(/'%*&$*+$/&$##-53/(($
+%("$+/9&/7$Oecologia$(Berlin)

Y*0#3 '(*&6$>7$D7$?QG@7$!3*<"%,$ %&'#3/,'%*&($0#'8##&$'"#$ +%("$ +/9&/$
/&4$1/,3*0#&'"*($ *+$ /&$ ##-53/(($ ,*119&%')$ %&$b#('#3&$ \*3 '6$d%,'*3%/7$
Aquatic Botany

O3%&%2/(/&6$ L7$ HBBA7$ T#<'"$ 4%('3%09'%*&($ *+$ ,*3/-$ 3##+$ +%("#(N$ '"#$

<3*,#((#(7$Oecologia

/((#10-/5#7$Journal of Experimental Marine Biology and Ecology

!9)/6$c76$\j3#.6$h76$L#4%&/6$D76$D9=9#6$>7$HBB?7$d/3%/,%*&#($#('/,%*&/-#($
4#$ -/$1/,3*+/9&/$ %&2#3 '#03/4/$ 4#$ '3#($ <3/4#3/($1/3%&/$ 4#$Cymodocea 
nodosa Ciencias del 
Mar,

!9)/6$c76$M(<%&*6$c76$!#33/4*(6$h7$HB?A7$\3#(#32/'%*&$*+$(#/53/(($,-*&/-$
%&'#53/'%*&$ 09++#3($ /5/%&('$ 093%/-$ ('3#((7$ Journal of Experimental Marine 
Biology and Ecology

/((#10-/5#($/((*,%/'#4$8%'"$K)1*4*,#/$&*4*(/$/&4$K/9-#3</$<3*-%+#3/$
1#/4*8($%&$'"#$("/--*8$/3#/($*+$'"#$L/3$L#&*3$,*/('/-$-/5**&7$Limnetica, 

b/-'#3(6$[76$W#--6$O7O7$?QG]7$T%#-$</''#3&($*+$/,'%2#$2#3 '%,/-$1%53/'%*&$
%&$(#/53/(($1#%*+/9&/7$Marine Ecology Progress Series

b3%5"'6$[7h76$S%55(6$T7L76$W#-/&5#36$>7h76$D#%(6$ h7L7$HBBC7$>94%'*3)$/&4$

*+$ /$ ,*3/-$ 3##+$ 4/1(#-+%("$ E\%(,#(N$ \*1/,#&'3%4/#J7$Marine Biology6$ ?@FN$

U-1%6$ M7$ ?QQ@7$d#3 '%,/-$ 1%53/'%*&$ *+$ 0-9#$ ,3/0$ Callinectes sapidus 
1#5/-*</#N$%1<-%,/'%*&($+*3$'3/&(<*3 '$%&$#('9/3%#(7$Marine Ecology Progress 
Series

U3'"6$Y7h76$2/&$L*&'+3/&(6$h7$?QGF7$P'%-%./'%*&$*+$/$(#/53/(($1#/4*8$
/&4$ '%4/-$ 1/3("$ ,3##;$ 0)$ 0-9#$ ,3/0(6$ Callinectes sapidusN$ (#/(*&/-$ /&4$

Marine Ecology Progress Series

\/9-/6$ h76$ O%-2/6$ :7K76$ c3/&,%(,*6$ O7L76$ c-*3#(6$ >7d7$ HBB]7$!"#$ 9(#$ *+$
/3 '%+%,%/-$0#&'"%,$,*--#,'*3($+*3$/((#((1#&'$*+$(</'%/-$</''#3&($*+$(#''-#1#&'$
*+$1#5/-*</#$*+$Carcinus maena ED7J$EW3/,")93/N$\*3 '9&%4/#J$%&$'"#$-*8#3$
L%3/$M('9/3)6$\*3 '95/-7$Hydrobiologia6$CCFN$]QoFF7

\"%--%<(6$W7c7$?QFC7$!"#$#++#,'$*+$8/'#3$,933#&'($/&4$'"#$%&'#&(%')$*+$
1**&-%5"'$ *&$ ,/',"#($ *+$ '"#$ <9#39-9($ -/32/-$ ('/5#$ *+$ '"#$8#('#3&$ 3*,;$
-*0('#37$CSIRO Division of Fisheries and Oceanography6$Y#<*3 '$]A7$Q$<<7

^9#%3*5/6$ S76$ W-/&'*&6$ h7$ HBBC7$ :&'#3/,'%*&($ 0#'8##&$ 0#"/2%*93$
/&4$ <")(%,/-$ +*3,%&5$ %&$ '"#$ ,*&'3*-$ *+$ "*3%.*&'/-$ '3/&(<*3 '$ *+$ 4#,/<*4$
,39('/,#/&$-/32/#7$Advances in Marine Biology

^9#%3*5/6$ S76$>-1#%4/6$ L7h76$>-<9%16$!76$ c-*3#(6$>7>7d76$ c3/&,%(,*6$ O76$

,*&'3*-$ *+$ 1#5/-*</-$ (9<<-)$ '*$ #('9/3%&#$ ,3/0$ <*<9-/'%*&($ *&$ '"#$
\*3 '959#(#$8#('$,*/('7$Marine Ecology Progress Series,

T%#-$ /&4$ (#/(*&/-$ ,"/&5#($ %&$ '"#$ ('39,'93#$ *+$ /$ T#,/<*4$ EK39('/,#/N$
T#,/<*4/J$ ,*119&%')$ *+$ Cymodocea nodosa$ +3*1$ O*9'"#/('#3&$ O</%&$
Eb#('$L#4%'#33/&#/&$O#/J7$Hydrobiologia

Y%0#%3*6$h76$W#&'#(6$D76$K*#-"*6$Y76$X*&p/-2#(6$h7L7O76$D%&*6$\7X76$L*&'#%3*6$
\76$M3.%&%6$[7$HBB]7$O#/(*&/-6$ '%4/-$/&4$4%93&/-$,"/&5#($ %&$ +%("$/((#10-/5#($
%&$'"#$Y%/$c*31*(/$-/5**&$E\*3 '95/-J7$Estuarine, Coastal and Shelf Science, 
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e*9&56$ X7Y7$ ?QQ?7$>$ <3#-%1%&/3)$ ('94)$ *+$ (<%&)$ -*0('#3$ <*('-/32/-$
(#''-#1#&'$%&$/$h/1/%,/&$O*9'"$K*/('$W/)7$>0('3/,'($*+$'"#$A34$:&'#3&/'%*&/-$
D*0('#3$K*&+#3#&,#$/&4$b*3;("*<6$S/2/&/6$K90/7$H]$<<7
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Capítulo 4 

Contrasting recruitment seasonality of 
sea urchin species at an oceanic island: a 
way to facilitate coexistence?

Patrones de colonización de organismos bentónicos 
en hábitats litorales de Gran Canaria

4.1 INTRODUCTION

(#' ,-(.4"#' %.' &-"%+' (5*.6(.,"' ,(.' ,-(.4"' ,211*.%&0' ,21$2#%&%2.' (.6'

>+(-(17' KLLK=7' %.,/*6%.4'2:"+4+(C%.4' ":".&#'E%&-' ,21$/"&"'6".*6(&%2.'

23'1(,+2$-0&"#' ;M(/".&%."' (.6'N",G7' IOOOP'Q21R#'et al87' KLLS=8' T(,&2+#'
,2.&+2//%.4'&-"'#&+*,&*+"'23'#"('*+,-%.'$2$*/(&%2.#'(+"7'-2E":"+7'#&%//'$22+/0'

*.6"+#&226';U2+6"+-(*4'(.6'?-+%#&%"7'KLLOP'V&-%,G"'et al
$+2,"##"#7'"848'$+"6(&%2.7'#"&&/"1".&7'+",+*%&1".&7'1%4+(&%2.7'6%#"(#"7'"&,87'

1(0'"F"+ &'(',+*,%(/'+2/"'%.'&-%#'#".#"';"848'9(&(.(5"'(.6'N(++2/67'IOOIP'

et al87'IOOOP'Q21R#'et al87'KLLS=8'
?2/2.%C(&%2.'23'."E'-(5%&(&#'50'2+4(.%#1#'E%&-'$/(.G&2.%,'/(+:("7'"848'#"('

*+,-%.#7'%#'&0$%,(//0'6%:%6"6'%.'32*+'$-(#"#W'6":"/2$1".&';%.,/*6%.4'6%#$"+#(/'

(#' (' $/(.G&2.%,' 32+1=7' &"#&%.4'23' (' -(5%&(&' 32+' #*%&(5%/%&07' #"&&/"1".&' (.6'

#*+:%:(/'*.&%/'&-"'2+4(.%#1#'1%4-&'5"',2*.&"6'50'25#"+:"+#';V.6"+E2267'

IOXO=8' Q-"' .*15"+' 23' 2+4(.%#1#' $(##%.4' &-+2*4-' &-"' 32*+ &-' $-(#"'

%#' &"+1"6' +",+*%&1".&7' E-%/"' &-"' .*15"+' $(##%.4' &2' &-"' &-%+6' $-(#"' %#'
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/(+:(/'6":"/2$1".&'(.6'+"6*,%.4'&-"'$"+%26'&-(&' /(+:("'(+"'"F$2#"6'&2'

<"(+#"7'IOOY=8'Z.'&-"'2&-"+'-(.67',2/6'.*&+%".&)+%,-'E(&"+#'1(0'&+%44"+'

$-0&2$/(.G&2.' 5/221#' &-(&' (+"' &-2*4-&' &2' 5"' #0.,-+2.%C"6' E%&-' #"('

et 
al87'IOOL='(.6'#*5#"[*".&'#"&&/"1".&'(.6'+",+*%&1".&'23',"+ &(%.'#$",%"#'
;\5"+ &7'IO]J=8'

@.' &-"' ?(.(+0' @#/(.6#' ;"(#&"+.'A&/(.&%,=7' &-+""' #"(' *+,-%.' #$",%"#'

,2)2,,*+'%.'&-"'+2,G0'#*5&%6(/'3+21'L'&2'JL'1'6"$&-W'Diadema'africanum, 
Paracentrotus lividus'(.6'Arbacia lixula8'^2&-'P. lividus'(.6'A. lixula'(+"'E"//'
(6($&"6'&2'&-"'&*+5*/".&'E(&"+#'23' &-"' 3%+#&' 3"E'1"&"+#'23' &-"'#*5&%6(/7'

E-%/"'D.'africanum',2112./0'%.,+"(#"'%.'(5*.6(.,"'E%&-'6"$&-';Q*0('et 
al87'KLLX=8'D.'africanum 2,,*+#' %.'&-"'\(#&"+.'A&/(.&%,' %#/(.6#';_26+`4*"C'
et al.
@#/(.6#7'?(.(+0'@#/(.6#7'?($"'M"+6"'@#/(.6#';N"+.R.6"C'et al
Q21"'@#/(.6';a"##%2#'et al.7'KLLI=8'@&'-(#'(/#2'5"".'+",2+6"6'%.',2.&%.".&(/'
(+"(#'23'>-(.(' ;b2-.'et al.
9%+&C7' $"+#8' ,21=8' P. lividus -(#' (.' A&/(.&2)c"6%&"++(."(.' 6%#&+%5*&%2.'
;^2*62*+"#[*"'(.6'M"+/([*"7'KLLI=7'%.,/*6%.4'$(.1%F%('E%&-%.'&-"'A&/(.&%,'

(.6'c"6%&"++(."(.'5(#%.#' ;!*+R.'et al87'KLLSP'?(/6"+d.'et al87'KLL]=8' @.'
&-"'A&/(.&%,7' &-%#' #"(' *+,-%.' %#' 6%#&+%5*&"6' 3+21' @+"/(.6' &2' &-"' ?(.(+0'

@#/(.6#';#2*&-"+.'+(.4"'"64"=7'&-"+"32+"'#-2E%.4'(.'(33%.%&0'32+'&"1$"+(&"'

(.6' E(+1)&"1$"+(&"' E(&"+#8' A. lixula 6%#&+%5*&%2.' %.,/*6"#' &-"'A3+%,(.'
A&/(.&%,',2(#&'3+21'c2+2,,2'&2'A.42/(7'&-"'"(#&'A&/(.&%,'(+,-%$"/(42#'23'

?($"'M"+6"7'?(.(+%"#7'c(6"%+('(.6'AC2+"#7'(.6'&-"'E-2/"'c"6%&"++(."(.'

et al87'KLIK=8

@.' &-%#'#&*607'E"'(%1"6'&2'(##"##'E-"&-"+'+",+*%&1".&'$(&&"+.#'23'

&-"#"'&-+""'#"('*+,-%.'#$",%"#';D. africanum7'P. lividus'(.6'A. lixula='6%33"+"6'

E%&-%.'(',2(#&(/'/(.6#,($"8

,(//"6'#"&&/"1".&';e"2*4-'(.6'!2E."#7'IO]K=8'Q-"+"32+"7'+",+*%&1".&'%#'

/%3")-%#&2+0'23'1(.0'5".&-%,'%.:"+ &"5+(&"#7'%.,/*6%.4'#"('*+,-%.#';>2##"/%.'

et al87'KLLS=8'

<(&&"+.#'23'6%#&+%5*&%2.'(.6'(5*.6(.,"'23'(6*/&'5".&-%,'%.:"+ &"5+(&"#'

,(.'23&".'5"'6"&"+1%."6'50'+",+*%&1".&'%.&2'#$",%3%,'-(5%&(&#';V.6"+E226'

(.6'T(%+E"(&-"+7'IO]OP'_2*4-4(+6".'et al87'IOOS=7'(/&-2*4-'$2#&)+",+*%&1".&'
$+2,"##"#7'#*,-'(#',21$"&%&%2.';!(0&2.7'IOXY=7'$+"6(&%2.';c".4"7'IOXf=7'

2+' $-0#%,(/' #&+"##' ;>(++%&07' IO]S=7' ,(.' 126%30' %.%&%(/' $(&&"+.#8'M(+%(5%/%&0'

%.' +",+*%&1".&'$(&&"+.#'(&' /(+4"'#$(&%(/' #,(/"#',(.' +"#*/&' 3+21':(+%(&%2.#'

%.' /(+:(/' #*$$/07' "848' ,*++".&#' 6"/%:"+%.4' /(+:("' &2' #21"' /2,(&%2.#7' 5*&'

et al87' KLLS=8'A&'
#1(//"+'#,(/"#7'(,&%:"'/(+:(/',-2%,"'(.6'$+"3"+".&%(/'+",+*%&1".&'2.&2'&-"'

#*5#&+(&*1'(+"'%1$2+ &(.&'%.'6"&"+1%.%.4'&-"'6%#&+%5*&%2.'(.6'(5*.6(.,"'

23'5".&-%,'2+4(.%#1#7'E%&-'$-0#%,(/'3(,&2+#'#*,-'(#'#*+3(,"'&"F&*+"7'#-"(+'

#&+"##' (.6' $(&&"+.#' 23' E(&"+' 3/2E' %.3/*".,%.4' $(&&"+.#' 23' +",+*%&1".&'

;c*//%."(*F'(.6'^*&1(.7'IOOIP'>2/65"+4'(.6'T2#&"+7'KLLK=8'T2+'"F(1$/"7'

E-".'6%33"+".&'-(5%&(&'$(&,-"#'(+"'%.&"+#$"+#"6'E%&-%.'(',2(#&(/'/(.6#,($"7'

&-"'(5*.6(.,"'(.6'(##"15/(4"'#&+*,&*+"'23'."E',2/2.%C"+#'%#'(33",&"6'50'

et al87'KLIK=8'@.'&-"'$(+ &%,*/(+'
,(#"'23'#"('*+,-%.#7'$+2,"##"#'#*,-'(#'#"&&/"1".&7' /(+:(/'1"&(12+$-2#%#'

(.6' +",+*%&1".&'1%4-&' 5"' %.6*,"6' 50' &-"' $+"#".,"' 23' $(+ &%,*/(+' (/4("'

;^"."6"&&%)?",,-%'(.6'?%."//%7'IOOYP'A%+2/6%7'KLLLP'^*//"+%'et al87'KLLK='2+'
,2.#$",%3%,#';?"//(+%2'(.6'T".(*F7'IOOLP'>2##"/%.'(.6'b(.42*F7'IOOf=8'

Q-2+#2.D#' ;IOYL=' -0$2&-"#%#' $2%.&#' 2*&' &-(&' &"1$"+(&*+"' ,(*#"#'

:(+%(&%2.'(12.4'(.6'E%&-%.'#$",%"#' %.' /(+:(/'6":"/2$1".&'(.6'6*+(&%2.8'

A'#&+2.4'&"1$2+(/':(+%(5%/%&0'%#'('4"."+(/'3"(&*+"'%.'#"('*+,-%.'#"&&/"1".&'

(.6' +",+*%&1".&' %.' 52&-' &"1$"+(&"' ;"848' \5"+ &' et al87' IOOSP' ^(/,-' (.6'
et al87'KLLSP'N"+"*'et al87'KLIK='(.6'#*5&+2$%,(/'(.6'

&+2$%,(/'#"(#';"848'e""#%.4'et al87'IOOJP'N"+.R.6"C'et al87'KLLf=7' %.,/*6%.4'
#"(#2.(/' $(&&"+.#' %.' +",+*%&1".&' ":"+0' 0"(+' 32//2E%.4' #$",%3%,' &-"+1(/'

$(&&"+.#8' A,,2+6%.4' &2' N2"4-)>*/65"+4' (.6' <"(+#"' ;IOOY=7' #"(E(&"+'

&"1$"+(&*+"7' +(&-"+' &-(.' 3226' 2+' (.0' 2&-"+' 1",-(.%#17' 5"#&' "F$/(%.#'

6":"/2$1".&' 23'1(+%."' %.:"+ &"5+(&"#7' #"(' *+,-%.#' %.' $(+ &%,*/(+8'Z.' &-"'

2."'-(.67'&"1$"+(&*+"'".-(.,"#'",-%.26"+1#'#"&&/"1".&'50'(,,"/"+(&%.4'
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!%33"+".,"#'%.'&-"'&2&(/'(5*.6(.,"'23'Diadema africanum7'Paracentrotus 
lividus'(.6'Arbacia lixula'+",+*%&#'5"&E"".'#"(#2.#';E%.&"+7'#$+%.47'#*11"+'(.6'
(*&*1.=7'12.&-#'E%&-%.'#"(#2.#'(.6'-(5%&(&#'E"+"'#"$(+(&"/0'&"#&"6'&-+2*4-'

(' J)E(07' $"+1*&(&%2.)5(#"67' ;:%(' SOOO' +(.621' $"+1*&(&%2.#=7' AUZMA'

5(#"6' 2.' \*,/%6%(.' 6%#&(.,"#' ,(/,*/(&"6' 3+21' #[*(+")+22&' &+(.#32+1"6' 6(&(8'

N(5%&(&D7' E-%/"' c2.&-D'

E(#'(' +(.621' 3(,&2+'."#&"6'E%&-%.'

SOOO' +(.621'$"+1*&(&%2.#='E"+"'*#"6' &2' +"#2/:"'6%33"+".,"#'(12.4' /":"/#'

,2.#%6"+"6'(#'%.6"$".6".&'+"$/%,(&"#8'

4.2.3 Data analysis

(',/2&-'5(48'Q-"'5(4#'E"+"',(++%"6'&2'&-"'/(52+(&2+07'E-"+"'"(,-',2//",&2+'E(#'

,/"(."6'E%&-'3+"#-E(&"+7'(.6'(//'#"('*+,-%.#'+"&(%."6'50'('L8Y'11'1"#-'#%":"'

4.2 MATERIALS AND METHODS

Q-%#'#&*60'E(#',(++%"6'2*&'(&'&E2'/2,(/%&%"#'233'&-"'"(#&',2(#&'23'>+(.'

".,21$(##' (' 12#(%,' 23' #*5&%6(/' ."%4-52+%.4' -(5%&(&#7' %.,/*6%.4' #"(4+(##'

1"(62E#'23'&-"'#$",%"#'Cymodocea nodosa'(.6'#(.60'$(&,-"#'2.'#23&'#*5#&+(&(7'
(#'E"//'(#'B*+,-%.)4+(C"6D'5(++".#'4"."+(&"6'50'/(+4"'6".#%&%"#'23'&-"'#"('*+,-%.'

Diadema'africanum'(.6'1(,+2(/4(/)621%.(&"6'5"6#';$+%1(+%/0',2.#&%&*&"6'50'
&-"'3+2.62#"'4"."+('Cystoseira'(.6'Sargassum7'(#'E"//'(#'Dyctiota'#$$87'Padina 
pavonica' (.6' Lobophora variegata=' 2.' +2,G0' #*5#&+(&(8'A//' 32*+' -(5%&(&#' (+"'
32*.6' %.&"+#$"+#"6'(#'12#(%,'$(&,-"#'(&',(8'Y)IL'1"&"+#'6"$&-'E%&-' #%1%/(+'

2+%".&(&%2.'(.6'"F$2#*+"'&2'E(:"#8

_",+*%&1".&'23'Diadema'africanum7'Paracentrotus lividus'(.6'Arbacia lixula'

-(#'5"".'$+":%2*#/0'#-2E.'&2'(&&+(,&'$2#&/(+:("'(.6'."E/0'1"&(12+$-2#"6'

et al87'KLIK=8'Q-%#',2//",&2+'
,2.#%#&#'23'('$/(#&%,'1"#-'3+(1"';YL',1K7'K',1'23'6%(1"&"+'23'1"#-'#%C"='&2'E-%,-'

K'23',2.,"(/1".&'4(+6".%.4'1"#-'; 'I'

11'6%(1"&"+='E(#' %.,/*6"6' %.#%6"7' ,+"(&%.4' #1(//'-2/"#'(.6'#-"/&"+#' ;32+'(.'

et al

?2//",&2+#'E"+"'+"&+%":"67'%.'(//',(#"#7'(3&"+'('$"+%26'23'($$+2F%1(&"/0'S'E""G#8'

4.2.1 Study area

4.2.2 Collector deployment

> 
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Fig. 4.1 Abundance of (a) Paracentrotus lividus, (b) Diadema africanum and (c) Arbacia 
lixula colonizers in artificial collectors per month and habitat. The mean seawater 

temperature is also included. Error bars are standard error of means.

6*+%.4'&-"'#&*60';KKf'Paracentrotus lividus7'J]'Diadema'africanum'(.6'KX'Arbacia 
lixula=8'Paracentrotus lividus'-(6'"F,/*#%:"/0'2."'+",+*%&1".&'$"(G'%.'/(&"'E%.&"+)
#$+%.4' ;T%48' S8I(=8'!%33"+".,"#' %.' &-"' (5*.6(.,"' 23' P. lividus' +",+*%&#' &-+2*4-'

L8LIff7'Q(5/"'S8I=8'!*+%.4'&-"'+",+*%&1".&'$"(G7'/(+4"+'(5*.6(.,"#'23'P. lividus 
+",+*%&#'E"+"'25#"+:"6'2.'#(.60'$(&,-"#'+"/(&%:"'&2'&-"'2&-"+'J'-(5%&(&'$(&,-"#'

;T%48'S8I(7'Q(5/"'S8I7'$(%+E%#"'&"#&#=7'5*&'.2&'%.'&-"'2&-"+'#"(#2.#8'_",+*%&1".&'

23'D.' africanum' E(#' (/#2' ,/"(+/0' #"(#2.(/7' E%&-' +",+*%&#7' -2E":"+7' ($$"(+%.4'

D. africanum
D.'africanum'+",+*%&#'E(#'/(+4"+'

2.'5(++".#'&-(.'2.'&-"'2&-"+'J'-(5%&(&'$(&,-"#'%.'#*11"+'(.6'(*&*1.7'5*&'

.2&' %.'"(+/0'E%.&"+' ;T%48'S8I57'$(%+E%#"' &"#&#7'Q(5/"'S8I=8'Arbacia lixula' #-2E"6'
('+",+*%&1".&'$"(G'%.'/(&"'E%.&"+)#$+%.4';T%48'S8I,='&-(&'+"#*/&"6'%.'1(+4%.(//0'

#"(#2.(/'$(&&"+.'E(#'%++"#$",&%:"'23'&-"'&0$"'23'-(5%&(&';Q(5/"'S8I=8'

4.3 RESULTS
Paracentrotus lividus

Diadema africanum

Arbacia lixula
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!

Z*+' #&*60' -(#' #-2E.' &-(&'Diadema' africanum' -(#' (' ,/"(+' *.%126(/'

(.6'U2:"15"+=P' &-%#' -(#' 5"".' +"$2+&"6' 32+'Q"."+%3"' @#/(.6' ;?(.(+0' @#/(.6#7'

N"+.R.6"C'et al.7'KLIL=7'E-%,-'&0$%,(//0'2,,*+#'K'12.&-#'(3&"+'&-"'1(F%1*1'
#$(E.%.4'$"+%267' %8"8'A$+%/gb*."';N"+.R.6"C'et al87'KLLf=8'Q-"'+",+*%&1".&'23'
D.'africanum' %#' &-"+"32+"' ."4(&%:"/0' +"/(&"6' &2' 3226' (:(%/(5%/%&0' %.' &-"'E(&"+'
,2/*1.7' %8"8' $-0&2$/(.G&2.' (:(%/(5%/%&0' %.' &-"'K'12.&-#'$+","6%.4' #"&&/"1".&7'

E-%,-'%.6%,(&"#'&-(&'D.'africanum' larvae'(+"'(5/"'&2'+"(,-',21$"&".,"'E-".'
/%1%&"6' 3226' %#' (:(%/(5/"' ;N"+.R.6"C' et al87' KLIL=8' @.6""67'Diadema' #$",%"#'
(+"'(5/"'&2'#*+:%:"'(.6'6":"/2$'%.'/2E)3226'".:%+2.1".&#';c,A/%#&"+7'KLL]=7'

(.6'2*+'+"#*/&#'+"%.32+,"'&-"'.2&%2.'&-(&'D.'africanum' %#'E"//'(6($&"6'&2'&-"'
2/%42&+2$-%,'E(&"+#'(+2*.6'&-"'?(.(+%"#';N"+.R.6"C'et al87'KLLf=8'

Q-%#' #&*60'-(#' #-2E.'2."'1(%.' +",+*%&1".&'$"(G' %.' /(&"'E%.&"+)"(+/0'

#$+%.4';T"5+*(+07'c(+,-'(.6'A$+%/='32+'52&-'P. lividus'(.6'A. lixula'%.'>+(.'?(.(+%('
@#/(.68'Q-%#'+",+*%&1".&'$"(G',2%.,%6"#'E%&-'&-"'/2E"+'&"1$"+(&*+"#'25#"+:"6'

6*+%.4'&-"'0"(+';h'KLi?='(.6'&-"'$"+%26'23'1(F%1*1'$+%1(+0'$+26*,&%2.'%.'

&-"'#&*60'(+"(';N"+.R.6"C'et al.7'KLLf=8'A priori,'&-%#'#*44"#&#'&-(&'$"/(4%,'/(+:("'
23'P. lividus'(.6'A. lixula'+"[*%+"',2/67'.*&+%".&)+%,-7'E(&"+#'32+'&-"%+'6":"/2$1".&7'
1"&(12+$-2#%#'(.6'#*5#"[*".&' +",+*%&1".&' %.&2' &-"'52&&218'Q-%#'2*&,21"'

,2%.,%6"#'E%&-'&-"'1(%.'+",+*%&1".&'$"(G'25#"+:"6'32+'P. lividus'6*+%.4'#$+%.4'
(.6'"(+/0)#*11"+' %.'c"6%&"++(."(.'(+"(#'E%&-' #%1%/(+' &"1$"+(&*+"' +"4%1"#'

;ACC2/%.('(.6'9%//#%"7'IO]XP'a2C(.2'et al. et 
al.7'KLLSP'Q21R#'et al.7'KLLS=8'9"'(/#2'25#"+:"6'('#",2.6(+0'+",+*%&1".&'$"(G'%.'

et al.7'IOO]P'>*"&&(3'et al.7'
KLLL=8'A&'Q"."+%3"' @#/(.6' ;?(.(+0' @#/(.6#=7' &E2'$"(G#'23' 42.(6(/'1(&*+(&%2.'

-(:"'5"".'25#"+:"6' 32+' &-%#'",-%.2%6'6*+%.4'E%.&"+' ;!","15"+='(.6'"(+/0)

#*11"+' ;b*.")b*/0=7' +"#$",&%:"/0' ;>%+(+6' et al.,' KLLf=P' &-"' (++%:(/' 23' ."E'
+",+*%&#'(##2,%(&"6'E%&-'&-"'#*11"+'$"(G'-(#'.2&'5"".'+",2+6"6'.":"+&-"/"##'

;>%+(+6' "&' (/87' KLLf=8'A&'>+(.'?(.(+%(' @#/(.67' (' 3"E' +",+*%&#'E"+"'25#"+:"6'

,2++"#$2.6%.4'E%&-' &-"'#",2.67'"(+/0)#*11"+7'$"(G8'Q-%#',2*/6'5"'"F$/(%."6'

#%.,"'233#-2+"'E(&"+#'(+2*.6'>+(.'?(.(+%('(+"'&0$%,(//0',2/6"+'(.6'+%,-"+'%.'

$+%1(+0'$+26*,&%:%&0'&-(.'Q"."+%3"7'(#'('+"#*/&'23' &-"'2,"(.24+($-%,'4+(6%".&'

(/2.4'(.'"(#&'&2'E"#&'6%+",&%2.',+2##%.4'&-"'?(.(+%(.'A+,-%$"/(42';^(+&2.'et 
al.,'IOO]=8'c2#&'/%G"/07'&-%#'4*(+(.&""#',21$"&".,"'(.6'#*+:%:2+#-%$'23'P. lividus 
/(+:("'%.'&-"'E(&"+',2/*1.'6*+%.4'#*11"+8

4.4 DISCUSSION

df MS F P Pairwise 
comparison

Diadema africanum
Season 3 1.2848 3.3145 0.016 B: A > Wi = Sp =S
Habitat 3 0.49175 10.112 0.0004 MB: A > Wi = Sp = S
Month (Season) 8 0.38763 2.3116 0.018 SP: A = Wi > Sp =S
Season x habitat 9 0.22767 4.6815 0.0008 S: A > Wi = Sp =S
Month (Season) x 
Habitat 24 0.048632 0.29001 0.9992

Residual 144 0.16769
Paracentrotus lividus
Season 3 4.5543 6.5 0.0168 B: Wi = Sp =S = A
Habitat 3 0.1505 0.25 0.8636 MB: Wi = Sp =S = A
Month (Season) 8 0.7011 2.61 0.0094 SP: Wi = Sp > S = A
Season x habitat 9 1.8528 3.02 0.0166 S:  Wi = Sp =S = A
Month (Season) x 
Habitat 24 0.613 2.28 0.0016

Residual 144 0.2685
Arbacia lixula
Season 3 1.004 3.0572 0.0636
Habitat 3 0.1887 0.9671 0.4332
Month (Season) 8 0.3284 3.6616 0.001
Season x habitat 9 0.1134 0.5812 0.8122
Month (Season) x 
Habitat 24 0.1951 2.1756 0.004

Residual 144 0.089693

Table 4.1 Results of 3-way ANOVAs testing for differences in the abundance 
of Diadema africanum, Paracentrotus lividus and Arbacia lixula recruits 

between seasons (Winter = Wi, Spring =Sp, Summer = S and Autumn = A), 
months within seasons and habitats (Barrens = B, Macroalgal Beds = MB, 

Sandy Patches = SP and Seagrasses = S).

> 
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?2.&+(+0'&2'2*+'"F$",&(&%2.#7'P. lividus'-(6'/(+4"+'(5*.6(.,"#'2.'#(.60'
$(&,-"#'+"/(&%:"'&2'&-"'2&-"+'-(5%&(&#8'Q-%#'+"#*/&'1(0'5"'(.'(+&%3(,&',(*#"6'50'

&-"'$+"#".,"'23',2//",&2+#'2.'52&&21#'&-(&'/(,G'$+2:%#%2.'23'#-"/&"+7'%8"8'(.'B2(#%#D'

et al.7' KLIK=8' @.6""67' %.6%:%6*(/#' 23'P. lividus
-(5%&(&'$(&,-"#';?",,-"+"//%'et al.7'KLLO=7'E-(&',2*/6'4*(+(.&""'3*+&-"+'(++%:(/'
23'%.6%:%6*(/#'&2'3(:2+(5/"'+2,G0'#*5#&+(&"#',2:"+"6'50'1(,+2(/4("';Q*0('et al.7'
KLLX=8'

<2#&)+",+*%&1".&' $+2,"##"#' 6"&"+1%."' #"(' *+,-%.' (6*/&' (5*.6(.,"#8'

A/&-2*4-'&-"'/(+4"#&'(5*.6(.,"'23'."E'+",+*%&#'E(#'25#"+:"6'32+'P. lividus7'D.'
africanum'%#'&-"'12#&',2.#$%,*2*#'#"('*+,-%.'%.'&-"'+"4%2.';Q*0('et al.7'KLLX=8'
Q-"+"32+"7' %&' %#' $2##%5/"' &-(&' 3"E' 2+4(.%#1#' 23' P. lividus' (+"' (5/"' &2' #*+:%:"'
&2' (6*/&-226' +"/(&%:"' &2'D.'africanum8'Q-%#' /(&&"+' #$",%"#' 32+1#' (44+"4(&%2.#'
(&' -%4-' 6".#%&%"#' ;A&G%.#2.' et al.7' IOXJP'Q*0(' et al.7' KLLS=' &-(&7' (#' $+":%2*#/0'
%.6%,(&"67'/%G"/0'".-(.,"'&-"'B,(.2$0D'"33",&7'(.6'#2'$+2&",&%2.7'2:"+'#1(//)#%C"6'

P. lividus'(.6'A. lixula7'

+",+*%&1".&'$+2,"##"#'#*,-'(#'$+"6(&%2.';c".4"7'IOXf='1(0'.2&2+%2*#/0'(33",&'

&-"'(5*.6(.,"'23'#"('*+,-%.'+",+*%&#8'

?2"F%#&".,"'23'#$",%"#'%#'3(,%/%&(&"6'&-+2*4-'6%33"+".&'1",-(.%#1#';>(*#"7'

+",+*%&1".&' $(&&"+.#' &2' &-"'12#&' 3(:2+(5/"' &%1"#' 23' &-"' 0"(+ P' 32+' "F(1$/"7'

233#"&&%.4' &-"' 5+""6%.4' $"+%26' (.6' &-*#' 4%:%.4' +"/%"3' &2' ,21$"&%&%2.7' E-(&'

IOXfP' @5Rj"C)A4*%++"7'IOOJ=8' @.' &-"'?(.(+0' @#/(.6#7'D. africanum' %#7'50' 3(+7' &-"'
12#&' (5*.6(.&' -"+5%:2+"' 2.' #*5&%6(/' +2,G0' +""3#' ;HI' 2+6"+' 23' 1(4.%&*6"'

+"/(&%:"'&2'P. lividus'(.6'A. lixula7'Q*0('et al.7'KLLX=7'6"&"+1%.%.4'&-"',211*.%&0'
#&+*,&*+"'23'#*5&%6(/'+""3#';Q*0('et al.7'KLLS=8'Q-"+"32+"7'%&'%#'$/(*#%5/"'&-(&'&-"'
,2"F%#&".,"'23'&-"#"'J'#"()*+,-%.'#$",%"#'%#'3(,%/%&(&"6'50'&-"'.2.)2:"+/($$%.4'

#"(#2.(/' +",+*%&1".&' $(&&"+.#' 23' &-"' /"##' (5*.6(.&' #$",%"#' E%&-' &-"' 12#&'

,2.#$%,*2*#'#"()*+,-%.'#$",%"#8'

@&'%#'E%6"/0'G.2E.'&-(&'$+2,"##"#'#*,-'(#'#"&&/"1".&7'/(+:(/'1"&(12+$-2#%#'

D.'africanum'+",+*%&#7'
E-%,-'+"(,-"6'/(+4"+'(5*.6(.,"#'%.'B*+,-%.)4+(C"6D'5(++".#'&-(.'%.'&-"'2&-"+'

-(5%&(&'$(&,-"#8'@.',2.&+(#&7'&-"'(5*.6(.,"'23'52&-'P. lividus'(.6'A. lixula'+",+*%&#'
E(#'.2&'-%4-"+'%.'&-2#"'-(5%&(&'$(&,-"#'E-"+"'(6*/&#'-(:"'5"".'&0$%,(//0'32*.6'

%.'&-"'#&*60'(+"(7'%8"8'+2,G0'#*5#&+(&"#'(&'#-(//2E'E(&"+'621%.(&"6'50'1(,+2(/4(/'

5"6#';Q*0('et al.7'KLLX=8'c2#&'/%G"/07'Diadema'+",+*%&#'-(:"'('&".6".,0'&2'/22G'

;A&G%.#2.'et al.7'IOXJ=7'(.6'#2'%.,+"(#"'&-"%+'#*+:%:2+#-%$'50'+"/"(#%.4'$+"6(&%2.7'
E-%,-'.2&2+%2*#/0',(.'(33",&'Diadema'+",+*%&#';?/"1".&"'et al.7'KLLX=8'!"#$%&"'
#*,-'('B,(.2$0D'"33",&'-(#'(/#2'5"".'6"#,+%5"6'32+'#21"'#-2+&)#$%."6'#"('*+,-%.#'

;Q"4."+'(.6'!(0&2.7'IO]I=7'&-%#'1",-(.%#1'#""1#'%++"/":(.&'32+'52&-'P. lividus'
(.6'A. lixula7'%8"8'&E2'#-2+&)#$%."6'#"('*+,-%.'#$",%"#8'A,+2##'&-"'?(.(+0'@#/(.6#7'
&-"#"'&E2'#"('*+,-%.#'-(:"'2:"+(//'(6*/&'(5*.6(.,"#',2.#%6"+(5/0'/2E"+'&-(.'D8'
africanum';Q*0('et al
4+(C"6D'5(++".#';Q*0('et al.7'KLLS7'?/"1".&"'et al.7'KLLX=8'Q-"'/2E'(5*.6(.,"#'
23' 52&-'P. lividus' (.6'A. lixula' 62'.2&' #""1' &2'$+212&"' ('B,(.2$0D' "33",&'2.'
#1(//)#%C"6'%.6%:%6*(/#'(#'('E(0'&2'$+2:%6"'#-"/&"+'&2'&-"'."E'+",+*%&#8'N".,"7'

&-%#'1%4-&'-"/$'&2'"F$/(%.'&-"'/(,G'23'+",+*%&#'23'52&-'P. lividus'(.6'A. lixula'%.'
,2//",&2+#'6"$/20"6'2.'+2,G0'#*5#&+(&"#8'
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^2*62*+"#[*"7'?8T87'M"+/([*"7'c8'KLLI8'\,2/240'23'Paracentrotus lividus.'
@.W'a(E+".,"7'b8c8';"6#8='\6%5/"'#"('*+,-%.#W'5%2/240'(.6'",2/2407'M2/'JK8'\/#":%"+'

^*//"+%7'T87'^"+&2,%7'@87'c%,-"/%7'T8'KLLK8'@.&"+$/(0'23'".,+*#&%.4',2+(//%."'(/4("'

(.6'#"('*+,-%.#'%.'1(%.&(%.%.4'(/&"+.(&%:"'-(5%&(&#8'Marine Ecology Progress Series7'
KSJW'ILI)ILO8

?(/6"+d.7' @87'>%+%5"&7'>87'Q*+d.7'k8' KLL]8'QE2'1(+G"+#' (.6'2."'-%#&2+0W'

$-0/24"24+($-0'23'&-"'"6%5/"',2112.'#"('*+,-%.'Paracentrotus lividus' %.'&-"'
a*#%&(.%(.'+"4%2.8'Marine Biology,'IYSW'IJX)IYI8

12:"1".&'23' &-"' #"('*+,-%.'Paracentrotus lividus' &2E(+6#'Posidonia oceanica'
#"(4+(##'$(&,-"#8' 7'K]W'JOX)SLJ8

?"//(+%27' ?87' T".(*F7' a8' IOOL8' Paracentrotus lividus' ;a(1(+,G=' %.' ,*/&*+"'
;/(+:(/'(.6'5".&-%,'$-(#"#=W'$(+(1"&"+#'23'4+2E&-'25#"+:"6'6*+%.4'&E2'0"(+#'

32//2E%.4'1"&(12+$-2#%#8'Aquaculture7']SW'IXJ)I]]8'

Diadema (338 antillarum'%.'5(++".'4+2*.6#'%.'&-"'?(.(+0'@#/(.6#8'Scientia Marina,'
XIW'XSY)XYS8

!(0&2.7'<8e8'IOXY8'?21$"&%&%2.7'6%#&*+5(.,"'(.6',211*.%&0'2+4(.%C(&%2.W'

&-"'$+2:%#%2.'(.6'#*5#"[*".&'*&%/%C(&%2.'23'#$(,"'%.'('+2,G0'%.&"+&%6(/',211*.%&08'

Ecological Monographs7'SIW'JYI)J]O8

6%:"+#%&0'(.6'$2$*/(&%2.' #&+*,&*+"'23' &-"',211"+,%(//0'-(+:"#&"6'#"('*+,-%.'

Paracentrotus lividus';\,-%.26"+1(&(7'\,-%.2%6"(=8'Molecular Ecology7'IJW'JJIX)
JJK]8

\5"+&7'Q8A8'IO]J8'_",+*%&1".&'%.'",-%.26"+1#8'@.W'a(E+".,"7'b8c87'b(.42*F7'

c8';"6#8='\,-%.26"+1'#&*6%"#8'AA'^(/G"1(7'_2&&"+6(17'$$8'IfO)KLJ8

A%+2/6%7'a8'KLLL8'_"#$2.#"#'23'(/4("'E%&-'6%33"+".&'/%3"'-%#&2+%"#'&2'&"1$2+(/'

(.6'#$(&%(/':(+%(5%/%&0'23'6%#&*+5(.,"' %.'#*5&%6(/'+""3#8'Marine Ecology Progress 
Series7'IOYW']I)OK8

Mugil 
curema'M(/".,%".."#'%.'?*:%"+'"&'M(/".,%".."#7'I]Jf';<%#,"#7'c*4%/%6("=8'
de Investigaciones Marinas7'K]W'I)IJL8

2.'Diadema antillarum' 2.' (' $(&,-' +""38' @.W'Z46".7' b8!87'A552&&7'!8<87'A552&&7'
Diadema antillarum 

Paracentrotus 
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