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ABSTRACT 
!"#$%&'(%)*&$)$+(),"('-.-#&/"0(*1(-,2)#&+3+(4,-3($%"(5)$",('-.63#()#0()07)'"#$(%)*&$)$+8(

9%","(),":(%-5";",:(;),&)$&-#+(&#($%"( )''"<$)*&.&$1=(-4()#1(%)*&$)$($-(<-$"#$&).('-.-#&+$+8(>"()++"++"0(

+")2,)++(3")0-5+()#0(+)#01(<)$'%"+:()$(?,)#(@)#),&)(A")+$",#(B$.)#$&'C8(B($-$).(-4(DE:DFG(-,2)#&+3+(

,"+<-#+"($-(%)*&$)$("44"'$+:($%"($-$).()*6#0)#'"(-4('-.-#&/",+:()+(5"..()+($%"()*6#0)#'"(-4(B,$%,-<-0):(

#-$(0&44",()3-#2($1<"+(-4('-.."'$-,+8(H&3&.),.1:( $%"()++"3*.)2"(+$,6'$6,"(-4('-.-#&/",+(5)+(3)7-,.1(
)44"'$"0(*1($%"(%)*&$)$:(*6$(#-$(*1($%"($1<"(-4('-.."'$-, I(%)*&$)$('-#$,&*6$"0($-("J<.)&#(3-+$(;),&)$&-#(

;),&)$&-#()++-'&)$"0(5&$%(%)*&$)$+(,)$%",($%)#(*1(0&44","#'"+(&#($%"(+$,6'$6,).('-3<."J&$1(-4('-.."'$-,+8(

$-(-$%",(%)*&$)$+:(+622"+$&#2($%)$($%"(K);)&.)*&.&$1=:(,)$%",($%)#()#1(<),$&'6.),()$$,&*6$"(,".)$"0($-($%"(
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2.1 INTRODUCTION

!"#$%&'( +6*$&0).( %)*&$)$+( ),"( '-#$&#6)..1( '-.-#&/"0( *1( -,2)#&+3+(
4,-3($%"(5)$",('-.63#:(3)&#.1()+( 76;"#&."+( $%,-62%( .),;).(0&+<",+).:()#0(

$%,-62%(',)5.&#2:()'$&;"(+5&33&#2:(,)4$&#2(-#($%"(+6,4)'"(-4($%"(5)$",:(-,(
*"&#2( $,)#+<-, $"0( <)++&;".1( *1( 5);"( )'$&-#( AL#0",5--0( )#0( M"-62%:(
NOODI(@%)<3)#:(NOONC8(9%","(),":(%-5";",:(;),&)$&-#+(&#(+<)'"()#0($&3"(&#(
$%"(+6&$)*&.&$1(-,( )''"<$)*&.&$1=(-4()(%)*&$)$($-(<-$"#$&).('-.-#&/",+(AH&#2",:(
NOOOC8(9%"( +"."'$&-#( -4( )#1( %)*&$)$( *1( $%"( <-$"#$&).( <--.( -4( '-.-#&/",+(
0"<"#0( -#:( )3-#2+$( -$%",( 4)'$-,+:( $%"( <%1+&').( '%),)'$",&+$&'+:( )+( $%"(

et al8:(NOOPC($%)$(&#'.60"(+"#+-,1('6"+(,".)$"0($-($%"(<,"+"#'"(-4(*"#$%&'(
-,2)#&+3+(A'-#+<"'&4&'+(.&;&#2(&#($%"(+6,,-6#0&#2+(-4()#1(%)*&$)$(AQ"''%&#&:(
NOOPI(>,&2%$( et al8:( NOOPCC8( B#( 6#0",+$)#0&#2( -4( $%"( "44"'$+( -4( $%"+"(
4)'$-,+( &+( ,".";)#$( $-("J<.)&#( $%"( +<)$&).( )#0( $"3<-,).(<)$$",#+( &#()06.$(
)*6#0)#'"+8
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)$(+3)..(+')."+(AR(DON(3C(),"(),,)#2"0(&#(3-+)&'+(5&$%&#(.),2"(.)#0+')<"+(

)*6#0)#'"+( -4( $%"&,( )++-'&)$"0( *&-$)+( A"828(9)1.-,( )#0(@-.":( DSSGI(961)(
et al8:( NOOTC:( 5%&'%( 3)1( ,"4."'$( '%)#2"+( &#( $%"( &#$"#+&$1( -4( "'-.-2&').(
3"'%)#&+3+( )3-#2( %)*&$)$+:( +6'%( )+( $%"( ),,&;).( -4( #"5( &#0&;&06).+8( U-,(
"J)3<.":('-.-#&/)$&-#(*1(<-.1'%)"$"+(&#$-(BH+(5)+(#-$)*.1(&#4.6"#'"0(*1(
$%"($1<"(-4(*&-2"#&'(%)*&$)$(A$%"( 3)$,&J(-4(%)*&$)$+=C($%)$(+6,,-6#0"0(BH+(
&#($%"(&#$", $&0).(A@-."(et al8:(NOOFC8(

9%&+( +$601( )&3"0( $-( )++"++( 5%"$%",( $%"( +$,6'$6,).( '-3<."J&$1( -4(

.),;).( 4)6#).( )++"3*.)2"+( )',-++( )( ,)#2"( -4( +6*$&0).( %)*&$)$+( ),,)#2"0(
&#( 3-+)&'+( 5&$%&#( )( '-)+$).( .)#0+')<"8( H<"'&4&')..1:( 5"( $"+$"0( 5%"$%",(

,)#2"( -4( +6*+$,)$63( '-3<."J&$&"+:( 5","( '-#+&+$"#$( )',-++( 4-6,( +6*$&0).(

+")2,)++(3")0-5+()#0(+)#01(<)$'%"+($%)$(),"(),,)#2"0(&#(3-+)&'+(5&$%&#(
.)#0+')<"+(&#($%"(")+$",#(B$.)#$&'8

$-("J<.)&#(<)$$",#+(&#($%"(),,&;).(-4(#"5('-.-#&/",+(A!-6,2"$(et al8:(DSSGI(
et al8:( NOOSC8( U-,("J)3<.":( &$( %)+( .-#2(

*""#(,"'-2#&/"0($%)$(*"#$%&'(%)*&$)$+(5&$%()(%&2%(+$,6'$6,).('-3<."J&$1(

et al.:(NOOOI(V","6(et al8:(NOOPC8(
W6,( 6#0",+$)#0&#2:( %-5";",:( &+( *&)+"0( $-5),0+( -*+",;)$&-#).:( ,)$%",(
$%)#("J<",&3"#$).( +$60&"+8(>&$%-6$()(0-6*$:( $%&+( &+(<,"'.60&#2()(2"#",).(
)++"++3"#$(-4($%"(&3<-, $)#'"(-4(%)*&$)$('-3<."J&$1()+()(4)'$-,()44"'$&#2(
<)$$",#+(-4( '-.-#&/)$&-#(-4( +6*$&0).(*&-$):( <), $&'6.),.1( )',-++( )( ,)#2"(-4(
'-)+$).(%)*&$)$+(AL#0",5--0()#0(M"-62%:(NOODC8(

B, $&4&'&).(H6*+$,)$"+( A%",")4$",(BH+C(<,-;&0"()(6#&X6"(-<<-, $6#&$1(
$-( $"+$( +<"'&4&'( 3-0".+( -4( '-.-#&/)$&-#( <)$$",#+( &#$-( #"5( %)*&$)$+( *1(
4)6#).()++"3*.)2"+(A"828(W.)*),,&)(et al8:(NOONI(L#0",5--0()#0(@%)<3)#:(
NOOEI( @-."( et al8:( NOOFI( Y6."( )#0( H3&$%:( NOOFC8(9%"+"( ), $&4&'&).( %)*&$)$+(
3)1()$$,)'$(3-+$("."3"#$+(-4($%"(3-*&."(4)6#)(&#($%"&,(#"),(;&'&#&$18(W6,(
<",'"<$&-#(-4($%"(,".)$&;"(&3<-, $)#'"(-4(0&44","#$("'-.-2&').(3"'%)#&+3+(
-#( <)$$",#+( -4( '-.-#&/)$&-#( &#$-( BH+( &+:( %-5";",:( ,)$%",( .&3&$"0( AY6."(
)#0(H3&$%:(NOOFI(@%)<3)#(et al
%);"("J'.6+&;".1()#).1/"0(<)$$",#+(-4( '-.-#&/)$&-#( &#$-(BH+()',-++()( +"$(
-4( +<)$&).( )#0( $"3<-,).( +')."+:( )+( )( 5)1( $-( &#0&,"'$.1( &#4",( $%"( ,".)$&;"(
&3<-, $)#'"(-4(0&44","#$("'-.-2&').(3"'%)#&+3+8(Z)$$",#+(-4( '-.-#&/)$&-#(

'-3<."J&$1(-4('-.."'$-,+I(4-,("J)3<.":($%","(),"(.),2",(#63*",+(-4(+<"'&"+(

.-5( '-3<."J&$1:( +6*+$,)$"+( A@%,&+$&"( et al8:( NOOFC8( V-5";",:( 0&44","#'"+(
&#( '-3<."J&$1( *"$5""#( $1<"+(-4(BH+( ')#(*"( '-#4-6#0"0(*1(0&44","#'"+(
&#( $%"( )3-6#$( -4( );)&.)*."( %)*&$)$( <,-;&0"0( *1(BH+:( *"')6+"( -4$"#( $%"(
3-,"( '-3<."J( )#(BH( &+:( $%"( .),2",( $%"( )3-6#$( -4( <,-;&0"0( %)*&$)$( &+8(

et al
)#0:($%","4-,":(+$)$&+$&').(,-6$&#"+($%)$(+<"'&4&')..1('-,,"'$($%&+(&++6"(+%-6.0(
*""#(&3<."3"#$"0:(4-,("J)3<.":($%,-62%($%"(6+"(-4('-;),&)$"+(AM-+$1.";(
et al8:(NOOPC8(
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9%,""( $1<"+( -4( BH+( 5","( 0"+&2#"0:( *)+"0( -#( <,";&-6+( +$60&"+( A"828(
et al.:(NOOEC:( $-(

U&28(N8N)C('-#+&+$"0(-4()(<.)+$&'(3"+%(4,)3"(APO('3N:(N('3(-4(0&)3"$",(-4(3"+%(

$%"(+)3"('-.."'$-,()+($%"(QQL:(*6$(4-.0"0()+()('6+%&-#8(B($-$).(-4(FP('3N(-4(
'-#'").3"#$(2),0"#&#2(3"+%(A (D(33(0&)3"$",C(5)+(&#'.60"0(&#+&0":(',")$&#2(

)3-6#$(-4(%)*&$)$(<,-;&0"0(*1(")'%($1<"(-4('-.."'$-,(0&44","0I($%"(QQL+()#0(
@QQL+(%)0()(+&3&.),(3")#(0&+<.)'"0(;-.63"(A')8(D8G(.C:(*6$(.),2",($%)#($%"(3")#(
;-.63"(-4(@L+(A')8(O8T(.C8(

2.2.2 Type of collectors

A
B

2.2 MATERIALS AND METHODS

9%&+(+$601(5)+('),,&"0(-6$()$($5-(.-').&$&"+(-44($%"(")+$('-)+$(-4(?,)#(

.-').&$&"+("#'-3<)++()(3-+)&'(-4(+6*$&0).:(#"&2%*-,&#2:(%)*&$)$+:(&#'.60&#2(+")2,)++(
3")0-5+('-#+$&$6$"0(*1($%"(3),&#"(<%)#",-2)3(Cymodocea nodosa()#0(+)#01(

0-3&#)$"0( *"0+( A3)&#.1( 0-3&#)$"0( *1( $%"( 4,-#0-+"( 2"#",)(Cystoseira( )#0(
Sargassum:()+(5"..()+(Dyctiota(+<<8:(Padina pavonica()#0(Lobophora variegataC(-#(

0"<$%8(

2.2.1 Study area

Fig. 2.1 Location of the study area in the eastern Atlantic 
Ocean; (A) Playa del Cabrón and (B) Risco Verde.
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c.

b.

50cm
50cm

a.

Fig. 2.2 Artificial collectors used in the study: (a) Leaf-Like Unit (LLU), 
(b) Cushion-shaped Leaf-Like Unit (CLLU) and 

(c) Cushion-shaped Unit (CU).

GDAD DE LAS PAUMS 
DE GRAN CANARIA 
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)+( )( '-;),&)$"I( $%"( 0&+<.)'"0( ;-.63"(-4( +3)..( %)*&$)$+( %);"( *""#( <,";&-6+.1(

&3<-,$)#'"( -4( ")'%( "J<",&3"#$).( 4)'$-,( *)+"0( -#( $%"( "+$&3)$&-#( -4( $%"&,(
;),&)#'"('-3<-#"#$+(A?,)%)3:(NOODC:()#0(<)&,5&+"('-3<),&+-#+(5","(6+"0($-(
,"+-.;"(0&44","#'"+()3-#2(.";".+(-4(4)'$-,+:(5%"#";",()<<,-<,&)$"8(@)#-#&').(

)+( )( '-#+$,)&#"0( -,0&#)$&-#( <,-'"06,"( $-( +"<),)$".1( ;&+6).&/"( 0&44","#'"+( &#(
$%"()++"3*.)2"(+$,6'$6,"(-4('-.-#&/",+()3-#2($1<"+(-4('-.."'$-,+()#0()3-#2(

+"<),)$&-#()3-#2(2,-6<+(A$1<"+(-4('-.."'$-,+()#0(%)*&$)$+(&#(-6,(')+"C8(U&,+$:(
5"('-#06'$"0()(Z,&#'&<).(@--,0&#)$"+(B#).1+&+(AZ@WCI(5"($%"#('),,&"0(-6$($%"(
@BZ(*)+"0(-#($%)$(+6*+"$(-4($%"(Z@W()J"+()$(5%&'%()00&$&-#).(Z@W()J"+(0&0(
#-$()00("J<.)#)$-,1(<-5",8(9%"(@BZ(,-6$&#"(').'6.)$"0(3&+').'6.)$&-#(",,-,+(

5)+( ,"3-;"0( 4,-3( $%"(0)$)+"$:( $%"(@BZ()#).1+&+( ,",6#(6+&#2( $%"( ,"3)&#&#2(

[&44","#'"+( &#( $%"( $-$).( )*6#0)#'"( -4( '-.-#&/",+:( &#'.60&#2( $%"( $-$).(

$%"($-$).()*6#0)#'"C:()3-#2($1<"+(-4(BH+()#0(%)*&$)$+(5","($"+$"0($%,-62%(

6#$,)#+4-,3"0(0)$)8(B*-6$(%).4(-4('-.."'$-,+(5","(.-+$:(06"($-("&$%",(+$-,3+(
-,(+)*-$)2"+8(B+()(,"+6.$:('-.."'$-,+(4,-3($%"($5-(.-').&$&"+(5","(<--."0(&#$-(
$%"&,('-,,"+<-#0&#2( @-.."'$-,=()#0( V)*&$)$=($1<"+:(&,,"+<"'$&;"(-4($%"&,(-,&2&#:(

@-.."'$-,=()#0( V)*&$)$=8(9%"(+)3"(3-0".:(*6$( &#($%"(36.$&;),&)$"('-#$"J$(;&)(

<",36$)$&-#+(6#0",()(,"06'"0(3-0".(AB#0",+-#:(NOODC:($"+$"0(4-,(0&44","#'"+(&#(
$%"(+$,6'$6,"(-4($%"("#$&,"()++"3*.)2"(-4('-.-#&/",+:()+(5"..()+(&#($%"()++"3*.)2"(
+$,6'$6,"(-4(")'%(-4($%"(4-6,(0-3&#)#$($)J-#-3&'(2,-6<+:()3-#2($1<"+(-4(BH+(

);)&.)*."(%)*&$)$(<,-;&0"0(*1(0&44","#$($1<"+(-4('-.."'$-,+(*1(6+&#2($%"&,(;-.63"(

2.2.4. Data analysis

U-6,(,"<.&')$"+(-4(")'%($1<"(-4('-.."'$-,(5","(0"<.-1"0(-#(")'%(%)*&$)$(
)$( ")'%( .-').&$18(B07)'"#$(BH+(5&$%&#( ")'%( $1<"( -4( %)*&$)$(5",":( &#( )..( ')+"+:(

$-$).(-4(GT(BH+(5","(0"<.-1"0()$(*-$%(.-').&$&"+(-#($%"(+$),$(-4(B626+$(NOOT(
)#0(5","(+6*+"X6"#$.1(,"$,&";"0(-#($%"(+$),$(-4(H"<$"3*",(NOOTI($%&+(<",&-0(

*1(0&;",+(*1('),"46..1("#'.-+&#2(")'%(6#&$(5&$%&#()('.-$%(*)28(9%"(*)2+(5","(
'),,&"0($-($%"(.)*-,)$-,1:(5%","(")'%('-.."'$-,(5)+('.")#"0(5&$%(4,"+%5)$",:(

'-,,"+<-#0&#2($-(4)3&.&"+8

2.2.3. Experimental set up
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!

'-.."'$-,($-('-.."'$-,(5&$%&#(")'%('-3*&#)$&-#(-4($1<"(-4('-.."'$-,()#0(%)*&$)$(

Fig. 2.3 Mean abundance (+SE of means) of organisms colonizing each type 
of artificial collector deployed on four subtidal, adjacent, habitats within a 

coastal landscape in the eastern Atlantic. (3a) Overall assemblage, 
(3b) Arthropoda, (3c) Chordata, (3d) Echinodermata, and (3e) Mollusca. 

Different letters above bars denote significant differences. 

U-,$1( "&2%$( '-.."'$-,+( A4,-3( )( $-$).( -4( SEC( 5","( ,"$,&";"0( A$%"( ,"+$(
5)+(.-+$(06"($-("&$%",(+$-,3+(-,(+)*-$)2"+C:('-,,"+<-#0&#2($-(G(,"<.&')$"+(-4(
")'%($1<"(-4(BH(4,-3(")'%(%)*&$)$:(,"2),0."++(-4($%"(.-').&$18(B($-$).(-4(DE:DFG(

&#'.60&#2(NN(4)3&.&"+:(DS(-,0",+()#0(T(<%1.)(AB<<"#0&J(DC8(

9%"( $-$).( )*6#0)#'"( -4( '-.-#&/",+:( )#0( $%"( $-$).( )*6#0)#'"( -4(

@-.."'$-,=\(B,$%,-<-0)(

V)*&$)$=\(

4-,( ]-..6+')( A9)*."( N8D:( V)*&$)$=\( Z^O8DGFNC8(9%"( )*6#0)#'"( -4( $%"( "#$&,"(

!),,"#+=( ;+8( H)#01(
<)$'%"+=\( Z^O8OODGI( ])',-).2)"=( ;+8( H)#01( <)$'%"+=\( Z^O8OGDI( H")2,)++=( ;+8(
H)#01( <)$'%"+=\( Z^O8ODSNC8(
;),&)$&-#( &#( $%"( )*6#0)#'"( -4(B,$%,-<-0):( $%-62%( *),".1( $%"( )*6#0)#'"( &#(

])',-).2)"=( ;+8(
H)#01(<)$'%"+=\(Z^(O8ODPEC8(
;),&)$&-#(&#($%"()*6#0)#'"(-4(@%-,0)$)I($%"($-$).()*6#0)#'"(-4(@%-,0)$)(5)+(

N8D:(<)&,5&+"('-3<),&+-#+:( !),,"#+=(;+8( H)#01(<)$'%"+=\(Z^O8OODI( ])',-).2)"=(
;+8( H)#01( <)$'%"+=\( Z^O8OODTI( H")2,)++=( ;+8( H)#01( <)$'%"+=^O8OOFGC8(

<)&,5&+"( '-3<),&+-#+:( !),,"#+=( ;+8( H)#01(<)$'%"+=\( Z^O8ONPI( ])',-).2)"=( ;+8(
H)#01(<)$'%"+=\(Z^(O8ONPEI( H")2,)++=(;+8( H)#01(<)$'%"+=\(Z^O8OPNC8(9%"($-$).(
)*6#0)#'"(-4(]-..6+')(0&0(#-$('%)#2"()3-#2('-.."'$-,+(0"<.-1"0(-#(0&44","#$(

2.3 RESULTS

2.3.1 Differences in the abundance of colonizers: assemblage-
level patterns
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2.3.2 Differences in the abundance of colonizers: taxon-level 
patterns
Y"+6.$+(5","( +&3&.),( $-( $%-+"( <,";&-6+.1( ,"<-,$"0( 4-,( $%"( )*6#0)#'"(

$%"( )*6#0)#'"( -4( '-.-#&/",+( 0&0( #-$( 0&44",( *"$5""#( $1<"+( -4( '-.."'$-,+(

@-.63*"..&0)"(Z^O8EEGNI(@",&$%&0)"(Z^O8OTGTI(Y&++-&0)"(Z^O8SPFEI(_)$&'&0)"(

V-5";",:(%).4(-4( $%"()#).1/"0($)J)(+%-5"0(0&44","#'"+( &#()*6#0)#'"()3-#2(
V)*&$)$=\(

Z)26,&0)"( Z^O8OONI( ?-*&"+-'&0)"( Z^O8OOOGI( W<%&-0",3)$&0)"( Z^O8OOGEI(

96,,&0)"C( %)0:( &#( 2"#",).:( .),2",( )*6#0)#'"+( -#( +)#01( <)$'%"+( $%)#( -#( $%"(

-#.1( $)J-#( $%)$( %)0( .-5",( )*6#0)#'"(-#( +)#01( <)$'%"+( $%)#(-#( $%"(-$%",(
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df MS F P
Variance 

components 
(%)

Pairwise 
comparison P

Overall assemblage
Covariate 1 1061.1 0.49965 0.4586 0 B vs. M 0.0648
Collector 2 4132.7 1.946 0.153 7.61 B vs. SP 0.0014
Habitat 3 12314 5.7986 0.0012 26.38 B vs. S 0.1736
Collector x habitat 6 1536.9 0.72369 0.6488 0 M vs. SP 0.041
Residual 35 2123.6 66.51 M vs. S 0.6204

SP vs. S 0.0192
Arthropoda
Covariate 1 71.837 0.96865 0.3302 0 B vs. M 0.082
Collector 2 58.054 0.7828 0.4508 0 B vs. SP 0.3006
Habitat 3 256.97 3.465 0.0262 16.22 B vs. S 0.6936
Collector x habitat 6 92.16 1.2427 0.3024 4.78 M vs. SP 0.0156
Residual 35 74.162 79 M vs. S 0.1222

SP vs. S 0.1422
Chordata
Covariate 1 0.28959 0.16559 0.6622 0 B vs. M 0.4326
Collector 2 0.55038 0.31471 0.736 0 B vs. SP 0.001
Habitat 3 16.083 9.1964 0.0004 33.43 B vs. S 0.1082
Collector x habitat 6 2.5208 1.4414 0.2124 13.19 M vs. SP 0.0018
Residual 35 1.7489 53.33 M vs. S 0.1478

SP vs. S 0.0074
Echinodermata
Covariate 1 296.54 0.20428 0.5676 0 B vs. M 0.8652

Collector 2 86.51 5.96E-
02 0.9412 0 B vs. SP 0.025

Habitat 3 5875.6 4.0475 0.005 20.25 B vs. S 0.2766
Collector x habitat 6 892.53 0.61484 0.8072 0 M vs. SP 0.0256
Residual 35 1451.7 79.75 M vs. S 0.3608

SP vs. S 0.052
Mollusca
Covariate 1 55 0.16397 0.681 0 B vs. M -
Collector 2 687.16 2.0486 0.1452 9.35 B vs. SP -
Habitat 3 622.81 1.8567 0.1472 5.21 B vs. S -
Collector x habitat 6 562.49 1.6769 0.1528 12.36 M vs. SP -
Residual 35 335.43 73.06 M vs. S -

SP vs. S -

Table 2.1 Results of 2-factor ANCOVA testing for differences in the abundance of colonizers at 
the assemblage-level between the types of collectors and habitats. Pair-wise comparisons are 

indicated (B=Barrens; M=Macroalgal beds; SP=Sandy Patches; S=Seagrasses)
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df MS F P Pairwise comparison
Ophiodermatidae
Covariate 1 110.12 42.628 0.0774
Collector 2 67.84 26.262 0.0712
Habitat 3 99.743 38.612 0.0046 M, SP, S > B; M > SP
Collector x habitat 6 14.493 0.56104 0.8616
Residual 35 25.832
Echinidae
Covariate 1 768.07 0.54052 0.382
Collector 2 152.02 0.10698 0.9054
Habitat 3 6439.5 45.318 0.002 SP > B, M; S > M
Collector x habitat 6 787.85 0.55445 0.8598
Residual 35 1421
Bivalvia
Covariate 1 0.23784 4,62E+02 0.7962
Collector 2 24.256 47.161 0.0132
Habitat 3 68.542 13.327 0.2726
Collector x habitat 6 59.167 11.504 0.3286
Residual 35 51.432
Columbellidae
Covariate 1 9.265 0.45932 0.4808
Collector 2 82.693 0.40996 0.6642
Habitat 3 115.13 57.078 0.0028 B, M > SP, S
Collector x habitat 6 12.028 0.59629 0.775
Residual 35 20.171
Cerithidae
Covariate 1 16.837 12.159 0.2684
Collector 2 57.799 4.174 0.0248
Habitat 3 33.722 24.353 0.0704
Collector x habitat 6 31.139 22.487 0.0494
Residual 35 13.848
Rissoidae
Covariate 1 74.219 4,96E+02 0.8246
Collector 2 82.102 4,97E+01 0.9576
Habitat 3 295.74 17.892 0.153
Collector x habitat 6 252.83 15.295 0.1804
Residual 35 165.3

Table 2.2 Results of 2-factor ANCOVA testing for differences in the abundance 
of the 16 dominant taxa between types of collectors and habitats. Significant 

pair-wise comparisons are indicated (B=Barrens; M=Macroalgal beds; 
SP=Sandy Patches; S=Seagrasses). For the sake of brevity, only of P-values are 

included. 

df MS F P Pairwise comparison
Majidae
Covariate 1 30.055 25.614 0.1354
Collector 2 20.408 17.392 0.1894
Habitat 3 91.875 0.78297 0.5256
Collector x habitat 6 18.958 0.16157 0.9918
Residual 35 11.734
Galatheidae
Covariate 1 0.73558 0.58827 0.4548
Collector 2 22.609 18.081 0.1764
Habitat 3 13.889 11.107 0.3642
Collector x habitat 6 0.74306 0.59425 0.738
Residual 35 12.504
Grapsidae
Covariate 1 30.003 0.54409 0.449
Collector 2 12.237 22.192 0.124
Habitat 3 74.722 13.551 0.2642
Collector x habitat 6 40.347 0.73169 0.6438
Residual 35 55.143
Paguridae
Covariate 1 21.699 11.973 0.2726
Collector 2 19.063 10.519 0.3626
Habitat 3 115.94 63.977 0.002 B, M, S > SP
Collector x habitat 6 47.465 26.191 0.0312
Residual 35 18.123
Diogenidae
Covariate 1 14.256 5,97E+02 0.687
Collector 2 61.465 25.738 0.0144
Habitat 3 17.856 0.74772 0.5054
Collector x habitat 6 16.257 0.68076 0.8266
Residual 35 23.881
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2.3.3 Differences in the assemblage structure of colonizers

D
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Fig. 2.4 Constrained canonical ordination plots (CAP) to visualize 
differences in the assemblage structure of colonizers among habitats 
(4a); ▲: urchin-barrens, ▼: macroalgal beds, : sandy patches and ○: 

seagrasses, and types of collectors (4b); ▲: LLU, ▼: CLLU, ○: CU.

df MS F P Pairwise comparison
Naticidae
Covariate 1 20.433 0.36081 0.2626
Collector 2 7..3573 12.992 0.1996
Habitat 3 86.875 15.341 0.049 M, SP, S > B; M > SP
Collector x habitat 6 78.333 13.832 0.0576
Residual 35 5.663
Tricoliidae
Covariate 1 0.22172 2,27E+02 0.8742
Collector 2 62.381 0.63835 0.536
Habitat 3 31.354 32.085 0.0336 M, SP, S > B
Collector x habitat 6 95.625 0.97854 0.4598
Residual 35 97.722
Trochidae
Covariate 1 31.179 0.34492 0.5176
Collector 2 11.18 12.368 0.31
Habitat 3 76.917 8.509 0.0002 M > B, SP, S
Collector x habitat 6 16.938 18.737 0.0956
Residual 35 90.395
Turridae
Covariate 1 7.0701E-3 1,83E+01 0.9568
Collector 2 12.4 32.031 0.0494
Habitat 3 18.389 47.501 0.0082 SP, S > B M
Collector x habitat 6 67.431 17.418 0.1192
Residual 35 38.712
Gobiesocidae
Covariate 1 0.38716 0.26254 0.5934
Collector 2 0.51213 0.34729 0.707
Habitat 3 13.25 89.852 0.0004 SP > B, M, S
Collector x habitat 6 19.375 13.139 0.2542
Residual 35 14.747
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df MS F P
Variance 

components 
(%)

Pairwise 
comparison P

Echinodermata
Covariate 1 2005.8 0.79317 0.548 0 B vs. M 0.017
Collector 2 1948 0.77029 0.6312 0 B vs. SP 0.0922
Habitat 3 5929.6 2.3448 0.0132 9.98 B vs. S 0.3208
Collector x habitat 6 2633.6 1.0414 0.4068 0.92 M vs. SP 0.005
Residual 35 2528.9 90 M vs. S 0.092

SP vs. S 0.2636
Mollusca
Covariate 1 1676.5 0.80348 0.593 0 B vs. M 0.0048
Collector 2 3061.1 1.4671 0.1102 4.0 B vs. SP 0.0002
Habitat 3 8490.2 4.0691 0.0002 18.18 B vs. S 0.0002
Collector x habitat 6 2867.2 1.3742 0.0696 6.65 M vs. SP 0.006
Residual 35 2086.5 71.17 M vs. S 0.0058

SP vs. S 0.0674

df MS F P
Variance 

components 
(%)

Pairwise 
comparison P

Overall assemblage
Covariate 1 1817 0.91235 0.523 0 B vs. M 0.0012
Collector 2 2217.3 1.1133 0.3202 1 B vs. SP 0.0002
Habitat 3 8208.4 4.1215 0.0002 19.23 B vs. S 0.0004
Collector x habitat 6 2240.2 1.1248 0.2414 2.39 M vs. SP 0.0002
Residual 35 1991.6 77.38 M vs. S 0.0168

SP vs. S 0.01
Arthropoda
Covariate 1 1589.5 0.81216 0.5718 0 B vs. M 0.5372
Collector 2 1487.8 0.76019 0.7018 0 B vs. SP 0.0008
Habitat 3 5964.6 3.0477 0.0004 14.24 B vs. S 0.1524
Collector x habitat 6 2171.5 1.1096 0.3162 2.2 M vs. SP 0.0006
Residual 35 1957.1 83.56 M vs. S 0.042

SP vs. S 0.0306
Chordata
Covariate 1 2961.5 0.77002 0.687 0 B vs. M 0.446
Collector 2 2973.2 0.77308 0.7716 0 B vs. SP 0.0016
Habitat 3 7116.7 1.8504 0.011 5.44 B vs. S 0.0688
Collector x habitat 6 4557.7 1.1851 0.163 3.53 M vs. SP 0.0112
Residual 35 3846 91.01 M vs. S 0.4462

SP vs. S 0.08

Table 2.3 Results of 2-factor multivariate ANCOVA testing for differences 
in the patterns of assemblage structure of colonizers between types of 
collectors and habitats. Pair-wise comparisons are included (B=Barrens; 

M=Macroalgal beds; SP=Sandy Patches; S=Seagrasses).
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Urchin-Barrens Macroalgal Beds
LLU CLLU CU LLU CLLU CU

Arthropoda
Ammotheidae: Achelia echinata 0 0 0.5 + 0.28 0 0 0
Amphipoda 107 + 49.6 42.5 + 15.2 44.3 + 11.04 23.75 + 9.97 55.5 + 24.75 47 + 6.64
Caprellidae 0.75 + 0.5 1.25 + 0.62 0.75 + 0.47 0.75 + 0.47 0.25 + 0.25 0.75 + 0.5
Isopoda 16 + 11.67 41 + 22.85 6.75 + 2.68 35.5 18.51 37.5 + 18.4 20.3 + 5.4
Mysidae 0 0 0 0 0 0
Natantia 62.5 + 42 63 + 5.08 59.5 + 13.39 79 + 8.75 117.3 + 29 114.3 + 13
Majidae 2.5 + 0.95 1 + 1 2.25 + 0.75 2.75 + 2.75 2.5 + 1.5 1.75 + 1.4
Galatheidae: Galathea squamifera 0 0.75 + 0.47 0 0.5 + 0.5 1.25 + 0.75 1.25 + 0.9
Grapsidae 0.25 + 0.25 1.25 + 0.47 2.25 + 0.62 0 2.75 + 1.49 3.75 + 0.5
Xanthidae 0 0 0 0 0 0.25 + 0.3
Paguridae: Pagurus anachoretus 8.25 + 3.37 5.25 + 2.28 7.25 + 1.93 14.3 + 3.03 4.25 + 1.65 7.25 + 2.6
Diogenidae: Calcinus tubularis 1.5 + 0.64 0.75 + 0.75 1 + 1 9.25 + 7.63 1.25 + 0.94 4.75 + 2.8
Chordata
Gobiesocidae: Lepadogaster candollei 0 0.75 + 0.47 0 0 0 0.5 + 0.28
Gobiesocidae: Opeatogeny cadenati 0 0 0 0.5 + 0.28 0 0
Labridae: Coris julis 0 0 0 0 0 0.25 + 0.25
Labridae: Symphodus trutta 0.5 + 0.5 0 0 0 0 0
Apogonidae: Apogon imberbis 0 0.25 + 0.25 0 0 0.25 + 0.25 0
Gobidae 0 0 0 0 0 0
Scorpaenidae: Scorpaena spp. 0 0 0 0.25 + 0.25 0 0.25 + 0.25
Syngnatidae: Syngnathus typhle 0 0 0 0 0 0
Echinodermata
Ophiodermatidae: Ophioderma longicaudum 0.5 + 0.28 0.25 + 0.25 0.75 + 0.47 8.5 + 3.66 3.25 + 0.85 9.5 + 7.87
Echinidae: Paracentrotus lividus 15.25 + 7.2 10.3 + 3.94 3.25 + 1.88 3.25 + 1.65 6 + 3.48 1.75 + 0.62

Appendix 1. Mean abundance (+SE of means) of organisms colonizing each 
type of artificial collector deployed on four subtidal. adjacent. habitats within 

a coastal landscape in the eastern Atlantic.
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Urchin-Barrens Macroalgal Beds
LLU CLLU CU LLU CLLU CU

Mollusca
Bivalvia 0 0 0 2 + 2 0 0
Columbellidae: Columbella adansoni 5.75 + 2.56 8.5 + 1.7 6.75 + 3.81 7.25 + 5.7 3 + 1.08 1.25 + 0.75
Mitridae: Mitra spp. 0 0 0 0.25 + 0.25 0 0
Cerithidae: Bittium spp. 0.25 + 0.25 1 + 0.57 3.5 + 2.53 0 0.5 + 0.5 0
Cerithidae: Cerithium spp. 0 0 0.25 + 0.25 1.5 + 1.5 0 0.25 + 0.25
Rissoidae: Rissoa spp. 3.25 + 2.35 2 + 0.91 2.75 + 2.42 7.75 + 3.09 8.25 + 3.32 0.5 + 0.5
Rissoidae: Alvania spp. 0.75 + 0.47 0.75 + 0.47 0.5 + 0.28 4.75 + 3.44 5 + 2.12 0.75 + 0.47
Rissoidae: Crisilla spp. 3.75 + 2.49 1.75 + 0.62 0.5 + 0.5 14.5 + 7.59 2.5 + 1.04 0.25 + 0.25
Naticidae 0.25 + 0.25 0 0.25 + 0.25 5 + 4.06 0.25 + 0.25 0
Costellaridae 0 0 0 0.25 + 0.25 0.25 + 0.25 0
Marginellidae 0 0 0 0 0.75 + 0.47 0
Turridae 0 0.25 + 0.25 0 0.25 + 0.25 0.25 + 0.25 0
Volutidae 0 0 0 0 0 0
Conidae: Conus pulcher canariensis 0 0 0 0 0 0
Buccinidae 0.25 + 0.25 0 0 0.75 + 0.47 0.5 + 0.5 0.25 + 0.25
Tricoliidae: Tricolia pullus canarica 1.25 + 0.94 0.5 + 0.28 0 4.25 + 2.32 4.25 + 2.09 0
Trochidae: Osilinus spp. 2.5 + 1.04 0.5 + 0.28 0.5 + 0.5 9.75 + 3.79 7 + 2.51 1.5 + 0.86
Turbinidae: Moelleria costulata 0 0 0.25 + 0.25 0 0 0
Terebridae 0 0 0 0 0 0
Tylodinidae: Tylodina perversa 0 0 0 0 0 0.25 + 0.25
Aplysiidae: Aplysia spp. 0 0.25 + 0.25 0 0.25 + 0.25 0 0.5 + 0.5
Annelyda

10.7 + 3.61 2.25 + 0.94 5.25 + 2.01 7.25 + 2.49 2 + 1.22 10.5 + 6.19
Nemertea
Baseodiscidae: Baseodiscus delineatus 0 0 0 0 0 0
Platyhelminthes
Pseudoceridae: Thysanozoon brochii 0.25 + 0.25 0 0 0.25 + 0.25 0 0.25 + 0.25
Cnidaria
Actiniidae 0 0 0 0 0 0
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Sandy Patches Seagrasses
LLU CLLU CU LLU CLLU CU

Arthropoda
Ammotheidae: Achelia echinata 0 0 0 0 0.5 + 0.28 0.5 + 0.288
Amphipoda 226.25 + 131.09 147.25 + 36.37 42.5 + 13.54 60 + 24.72 94.75 + 49.98 161.75 + 89.38
Caprellidae 6 + 3.48 3.75 + 0.47 1.5 + 0.5 2.75 + 1.37 2.75 + 1.75 1.75 + 0.85
Isopoda 19.25 + 6.28 14.5 + 5.51 3 + 1.08 18.5 + 10.4 58.5 + 21.01 41 + 9.81
Mysidae 5.5 + 3.77 0 1.25 + 1.25 0.5 + 0.28 0 5.75 + 5.75
Natantia 103.25 + 78.25 263.5 + 45.46 86.3 + 39.8 73.3 + 33.6 426.3 + 148 326 + 73.62
Majidae 5.25 + 3.96 2.5 + 1.04 4 + 1.87 2.5 + 0.95 2.25 + 0.25 2.5 + 1.04
Galatheidae: Galathea squamifera 1 + 0.7 1.5 + 0.28 0.25 + 0.25 0.25 + 0.25 1 + 1 1.25 + 0.25
Grapsidae 1.25 + 0.75 2.5 + 0.86 1.25 + 0.47 2.75 + 1.11 4 + 2.82 2.5 + 1.55
Xanthidae 0 0.25 + 0.25 0.25 + 0.25 0 0.25 + 0.25 1.5 + 1.19
Paguridae: Pagurus anachoretus 1 + 0.7 2 + 1.41 1 + 1 3.25 + 0.75 9 + 3 3.25 + 1.65
Diogenidae: Calcinus tubularis 0 0.75 + 0.47 0 0.5 + 0.5 0.25 + 0.25 0.75 + 0.47
Chordata
Gobiesocidae: Lepadogaster candollei 2 + 1.08 3.5 + 1.65 0.75 + 0.47 1.25 + 0.47 0.75 + 0.47 0.25 + 0.25
Gobiesocidae: Opeatogeny cadenati 1 + 0.7 0 0.25 + 0.25 0 0 0
Labridae: Coris julis 0 0 0 0 0 0
Labridae: Symphodus trutta 0 0.25 + 0.25 0 0 0 0
Apogonidae: Apogon imberbis 0.25 + 0.25 0 0.25 + 0.25 0 0 0
Gobidae 0.25 + 0.25 0 0 0 0.25 + 0.25 0.25 + 0.25
Scorpaenidae: Scorpaena spp. 0 0 0 0 0.25 + 0.25 0
Syngnatidae: Syngnathus typhle 0 0.5 + 0.28 0 0 0 0
Echinodermata
Ophiodermatidae: Ophioderma longicaudum 2 2 + 0.7 1 4.5 + 2.02 2 + 1.35 1 + 0.41
Echinidae: Paracentrotus lividus 69.25 + 58.63 76.75 + 19.19 17.3 + 13.2 22.75 + 10.8 15.75 + 4.88 0.25 + 0.25
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Urchin-Barrens Macroalgal Beds
LLU CLLU CU LLU CLLU CU

Mollusca
Bivalvia 2.75 + 1.6 0.25 + 0.25 1.25 + 0.75 5 + 2.79 0 0
Columbellidae: Columbella adansoni 1 + 0.7 0.5 + 0.5 0.25 + 0.25 0.75 + 0.47 0.75 + 0.47 0
Mitridae: Mitra spp. 0 0 0 0 0 0
Cerithidae: Bittium spp. 0.25 + 0.25 0 0.25 + 0.25 6.75 + 3.14 2.75 + 2.13 1.25 + 0.47
Cerithidae: Cerithium spp. 7.25 + 3.75 0 0 2.5 + 1.84 0.25 + 0.25 0.5 + 0.28
Rissoidae: Rissoa spp. 3.25 + 2.35 10.5 + 5.18 1.5 + 0.95 9 + 2.73 21.25 + 9.25 1 + 0.71
Rissoidae: Alvania spp. 0.25 + 0.25 3.5 + 2.21 0.75 + 0.47 3.75 + 3.75 3.75 + 3.75 0
Rissoidae: Crisilla spp. 0 0.25 + 0.25 0.5 + 0.5 1.5 + 0.95 1 + 1 0
Naticidae 0 0 0 0 0 0
Costellaridae 0.5 + 0.5 0.25 + 0.25 0 0.25 + 0.25 0 0
Marginellidae 0 0 0 0 0 0
Turridae 5 + 1.73 0 3.25 + 2.28 2.5 + 1.65 0.25 + 0.25 0.25 + 0.25
Volutidae 0.25 + 0.25 0 0 0 0 0
Conidae: Conus pulcher canariensis 0.25 + 0.25 0 0 0 0 0
Buccinidae 0.5 + 0.5 0 0 0 0 0
Tricoliidae: Tricolia pullus canarica 4.75 + 1.88 6 + 2.04 0.75 + 0.75 7.75 + 2.95 3.75 + 0.75 1 + 0.41
Trochidae: Osilinus spp. 0.5 + 0.5 0.5 + 0.28 1.5 + 0.86 2 + 1.35 0.75 + 0.75 0.5 + 0.5
Turbinidae: Moelleria costulata 0 0 0 0 0 0
Terebridae 0.25 + 0.25 0 0 0 0 0
Tylodinidae: Tylodina perversa 0 0 0 0 0 0
Aplysiidae: Aplysia spp. 2.75 + 1.6 0.25 + 0.25 0.75 + 0.47 0 0 0
Annelyda

44.25 + 19.52 5 + 1.77 21.2 + 11.8 5.5 + 3.4 3 + 1.08 6.25 + 2.35
Nemertea
Baseodiscidae: Baseodiscus delineatus 0 0 0 1 + 0.71 0 0
Platyhelminthes
Pseudoceridae: Thysanozoon brochii 0 0 0 0 1 0.75 + 0.75
Cnidaria
Actiniidae 0.25 + 0.25 0 0.25 + 0.25 0 0 0
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