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Fig. 6.1. Situation of the study area in the 
eastern Atlantic and study site in 

Gran Canaria Island.

6.2 MATERIALS AND METHODS

(%$+$"2(",$#+34+'2$+)&.("#+6(&&+$00$,'+:G(%'-"+et al

34+ '2$+ &$(*%(&&+ Cymodocea nodosa

34+.(%*$+#$"&)')$&+-0+'2$+&$(+5%,2)"+Diadema africanum
6(,%-(.*(.>#-6)"('$#+3$#&+:7%)6(%).4+,-"&')'5'$#+34+'2$+0%-"#-&$+Cystoseira 
abies>marina Sargassum
Dictyota Padina pavonica Lobophora variegata+

 et al

et al

6.2.1 Study site and sampling
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Dardanus calidus
Xantho Galathea+ &778+

Macropodia rostrata Calcinus tubularis
)"#)E)#5(.&;+("#+Pagurus anachoretus

6()"+ 0(,'-%+

#)&&)6).(%)')$&+ )"+ '2$+(&&$63.(*$+&'%5,'5%$+-0+,-.-")/)"*+#$,(7-#+,%5&'(,$("&+
("#+ '$67-%(.+#)&&)6).(%)')$&+ )"+ '2$+,%5&'(,$("+(&&$63.(*$+ &'%5,'5%$+ )"+1('$%+

6.3 RESULTS

Calcinus tubularis Dardanus calidus Galathea
Pagurus 

anachoretus Xantho+ &778+ I)00$%$",$&+ )"+ '-'(.+ (35"#(",$+

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

0(,'-%&M+ J(3)'('?+("#+ H-"'2?+1(&+(+%("#-6+0(,'-%+"$&'$#+1)'2)"+

N$+'$&'$#+'2$+%$.(')-"&2)7+3$'1$$"+'2$+65.')E(%)('$+7(''$%"&+:(35"#(",$+

(..+2(3)'('&;+("#+ '2$+(35"#(",$+-0+7.("@'-"),+ .(%E($+,-..$,'$#+1$$@.4+ )"+ '2$+

1$%$+ )",.5#$#+ :)8$8+Galathea Dardanus calidus Calcinus tubularis Pagurus 
anachoretus Xantho

#)&&)6).(%)')$&+)"+'2$+,%5&'(,$("+(&&$63.(*$+&'%5,'5%$+)"+1('$%+,-.56"+-00+O%("+

6.2.2 Data analysis

Fig. 6.2. Temporal distribution of planktonic larvae 
abundance (log (nº larvae m-3 +1)) represented with an 

intensity color grid. The main settlement peaks of respective 
postlarvae are superimposed (empty circles) over the grid. .
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df MS F P
Variance

components 
(%)

Pairwise comparisons
Habitat Season

Galathea spp. A > S > Sp > W
Season ! !"#$%$ &"'%!& #"#$() $*"') +,-.",/0 #"#1!&
Habitat ! '"#*( '"'1)! #"$#() $$")( +,-.",/ #"$##)
Month (Season) & #"!%)1* #"11'*' #"))*) # +,-.",2 #"$
Season x Habitat 1 #"%()*) #"*'!1! #"%&(' # /0,-.",/ #"$1
Month (Season) x Habitat ') #"1#))' '")% #"##$ '%"&% /0,-.",2 #"$1
Residual $)) #"!%*%( ,, ,,, ))")( /,-.",2 $
Grapsidae spp. 2,3,+,3,/,3,/0
Season ! &"#%'& )")$% #"#)() $!"%1 +,-.",/0 #"$##&
Habitat ! )"$#1 $"(!$1 #"'$&' %"( +,-.",/ #"*11%
Month (Season) & $"&'(& '")%& #"#$%) 1"& +,-.",2 #"(1!'
Season x Habitat 1 !"*(#% $"!1&! #"')(& $$"') /0,-.",/ #"$#(
Month (Season) x Habitat ') '"%&'! !"%'(& #"###' '%"! /0,-.",2 #"$#)'
Residual $)) #"*!1*& ,,,, ,,,, !'")* /,-.",2 #")
Macropodia rostrata /4,3,/,3,56,3,6
Season ! $"))%) $"!1*% #"'1&' &"!) 6,-.",56 #"%*#%
Habitat ! $"'(#) !")*' #"#'*& $'"! 6,-.",/4 #"#))'
Month (Season) & $"#!)1 )"111% #"###' '#"(( 6,-.",/ #"#(#&
Season x Habitat 1 #"'#()$ #"(*#!( #"&#*' # 56,-.",/4 #"#%(
Month (Season) x Habitat ') #"!%#$( $"*) #"#'%% $*"%& 56,-.",/ #"#%!'
Residual $)) #"'#%11 ,,,, ,,,, )$"$ /4,-.",/ #"!%1'
Majidae spp. 56,3,/,3,6,3,/4 2,3,/,3,+,3,/0
Season ! !#")!' %"!)$) #"#!#' '#"*& 6,-.",56 #"##$ +,-.",/0 #"#1&)
Habitat ! '!"#)! *"*#(& #"##$) $&"!& 6,-.",/4 #"(#)' +,-.",/ #"'11'
Month (Season) & )"*11 ("&% #"###' $)"$& 6,-.",/ #"##&& +,-.",2 #"#11)
Season x Habitat 1 $"&'#! #"%#&*! #"*1$ # 56,-.",/4 #"#$& /0,-.",/ #"#1*&
Month (Season) x Habitat ') '"11#! !"%($( #"###' '#"1 56,-.",/ #"$$& /0,-.",2 #"$
Residual $)) #"&$&1! '("*% /4,-.",/ #"#%% /,-.",2 $
Xantho spp. 56,3,/,3,6,3,/4 2,3,/0,3,/,3,+
Season ! $&"'*1 %"*)%' #"#$&) $*"( 6,-.",56 #"##(' +,-.",/0 #"$#!%
Habitat ! %"$($* !"!*1' #"#!(% 1"'! 6,-.",/4 #"*'1' +,-.",/ #"#&%
Month (Season) & '"*#1( !"$!'& #"##!) $#")( 6,-.",/ #"#(!' +,-.",2 #"#11&
Season x Habitat 1 %"($*) !"(&#$ #"##(' $1"'! 56,-.",/4 #"$#*) /0,-.",/ #"$1(&
Month (Season) x Habitat ') $"&'#) '"$#)& #"##!' $("#! 56,-.",/ #"&'& /0,-.",2 #")1(&
Residual $)) #"&%)&& ,,,, ,,,, '&"(% /4,-.",/ #"#1') /,-.",2 #"$#)

Table 6.1. Results of 3-way ANOVAs testing for differences in the abundance of Galathea spp., 
Grapsidae spp., Macropodia rostrata, Majidae spp., and Xantho spp. between seasons (Winter 

=W, Spring =Sp, Summer =S and Autumn =A), months within seasons and habitats (Barrens =B, 
Macroalgal Beds =MB, Sandy Patches =SP and Seagrasses =S).

aMO DE lAS PAlJMS 
DE GRAN CANARIA 
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Xantho

Macropodia rostrata+&2-1$#+'2$+.(%*$&'+"563$%+

Galathea

-3&$%E$#+3$'1$$"+&$(&-"&+0-% Galathea 

Xantho+&778+(.&-+&2-1$#+'1-+6$("+7$(@&+-0+&$''.$6$"'+)"+&7%)"*+("#+(5'56"+

Macropodia rostrata
3$'1$$"+&$(&-"&+:

6.3.1 Crabs

Fig. 6.3. Abundance of (a) Galathea spp., (b) Grapsidae spp., (c) 
Macropodia rostrata, (d) Majidae spp., and (e) Xantho spp. per month 
and habitat. The mean sea water surface temperature through an 

annual cycle is also included. Error bars are + SE of means. 

Galathea spp.

Grapsidae spp.

Macropodia rostrata

Majidae spp.

Xantho spp. 
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Fig. 6.4. Abundance of (a) Calcinus tubularis, 
(b) Dardanus calidus and (c) Pagurus anachorechus per 
month and habitat. The mean sea water temperature 
through an annual cycle is also included. Error bars are 

+ SE of means.

2(3)'('&+1$%$+-3&$%E$#+-".4+0-%+Calcinus tubularis

Dardanus calidus+ 1$%$+
Pagurus 

anachoretus

Dardanus calidus 

&$(&-"&+:

6.3.2 Hermit Crabs
Calcinus tubularis

Dardanus calidus

Pagurus anachorechus
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df MS F P
Variance

components 
(%)

Pairwise comparisons
Habitat Season

Calcinus tubularis MB > S > B > SP
Season 3 1.1231 2.8559 0.0952 12.25 B vs. MB 0.0464
Habitat 3 1.4341 4.123 0.019 14.95 B vs. SP 0.5612
Month (Season) 8 0.39325 2.6329 0.0088 12.26 B vs. S 0.346
Season x Habitat 9 0.26946 0.77467 0.6532 0 MB vs. SP 0.0264
Month (Season) x Habitat 24 0.34784 2.3289 0.0016 22.14 MB vs. S 0.1308
Residual 144 0.14936         38.4 SP vs. S 0.3486
Dardanus calidus A > W > S > Sp
Season 3 13.284 3.9972 0.0592 12.7 W vs. Sp 0.4992
Habitat 3 13.294 2.2001 0.1186 10.83 W vs. S 0.6986
Month (Season) 8 3.3233 1.3835 0.214 6.68 W vs. A 0.2084
Season x Habitat 9 2.5543 0.42273 0.9136 0 Sp vs. S 0.0958
Month (Season) x Habitat 24 6.0425 2.5154 0.0004 26.58 Sp vs. A 0.1086
Residual 144 2.4022         43.21 S vs. A 0.2026
Pagurus anachoretus
Season 3 1.48E-02 0.71132 1
Habitat 3 1.48E-02 0.71132 0.5812
Month (Season) 8 2.08E-02 1 0.461
Season x Habitat 9 2.28E-02 1.0962 0.3958
Month (Season) x Habitat 24 2.08E-02 1 0.5084
Residual 144 2.08E-02         

Table 6.2. Results of 3-way ANOVAs testing for differences in the abundance 
of Calcinus tubularis, Dardanus calidus and Pagurus anachorechus between 
seasons (Winter = W, Spring =Sp, Summer = S and Autumn = A), months 
within seasons and habitats (Barrens = B, Macroalgal Beds = MB, Sandy 

Patches = SP and Seagrasses = S).

aMO DE lAS PAlJMS 
DE GRAN CANARIA 



206 207

Sara García Sanz
Capítulo 6
COLONIZATION PATTERS OF DECAPOD CRUSTACEANS INTO ARTIFICIAL COLLECTOR: SEASONALITY 
BETWEEN HABITAT PATCHES

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

B>MB B>SP B>S MB>B MB>SP MB>S SP>B SP>MB SP>S S>B SP>MB SP>S
Galathea spp. - - - 7 4 4 4 - 2 4 2 2
Grapsidae spp. 1 2 1 1 2 2 - - - 3 3 3
Macropodia rostrata - - - - - - 4 4 4 3 3 3
Majidae spp. - 2 1 6 7 3 1 1 2 5 - 7
Xantho spp. - - - 4 3 3 - - 1 6 3 5
Calcinus tubularis - - - 5 5 5 - - - 1 - 1
Dardanus calidus - 3 - 2 4 1 4 2 3 1 - 3

Table 6.3. Summary of results of pairwise tests for differences between habitats from 
month to month within each season. The number of incidences (from a total of 12 

months) of a significant difference between each pair of habitats is outlined for each 
species with a significant ‘Month (Season) x Habitat)’ interaction (see Table 6.1). 

Barrens = B, Macroalgal Beds = MB, Sandy Patches = SP and Seagrasses = S. 

aMO DE lAS PAlJMS 
DE GRAN CANARIA 

----
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7$%0-%6$#+34+7.("@'-"),+.(%E($+0%-6+'2$+1('$%+,-.56"8+

et al

Calcinus tubularis Galathea 
Xantho C. tubularis+ )&+ -"$+

-0+ '2$+6-&'+ (35"#("'+ ,%5&'(,$("&+ )"+Cymodocea nodosa+ &$(*%(&&+6$(#-1&+
et al Galathea+&778, 

("#+Xantho 
et al

&7$,)$&+ -0+Maja,+Herbstia Acanthonix ("#+ Inachus;+ )&+ (.&-+ 7%$&$"'+ -"+ %-,@4+

et al
Uca pugilator Petrolisthes

'2('+.(%E($+(%%)E$+'-+(+&5)'(3.$+&53&'%('$8

Macropodia rostrata 1(&+0-5"#+-"+

et al., 

et al
Cryptosoma cristatum 

#$7.-4$#+)"+&("#4+&53&'%('$&8

6.4 DISCUSSION

9-.-")/(')-"+ 7(''$%"&+ -0+ #$,(7-#+ ,%5&'(,$("&+ 2(E$+ 3$$"+ &5,,$&&05..4+

%$.(')-"&2)7+ 3$'1$$"+ '2$+ &'%5,'5%$+ -0+ '2$+ 2(3)'('+ ("#+ '2$+ #)E$%&)'4+ ("#+
et al et a et al

et al.
et al

et al

12),2+%$6-E$#+7-'$"')(.+#)00$%$",$&+)"+'2$+&'%5,'5%$+-0+'2$+0-,(.+2(3)'('+:)8$8+

$E$"+'2-5*2+&$E$%(.+&7$,)$&+#)#+"-'+&2-1+("4+7(%'),5.(%+%$&7-"&$+'-+#)00$%$"'+

#$7.-4$#+ -"+ E$*$'('$#+ &53&'%('$&+ 12$"+ ,-67(%$#+ '-+ '2-&$+ #$7.-4$#+ -"+

12$%$+'2$)%+(#5.'+7-75.(')-"&+-,,5%%$#8+B'2$%+&'5#)$&+(.&-+0-5"#+'2('+9(..)"$,'$&+
et al

et al

et al
et al

%$,%5)'&+0%-6+'2$+1('$%+,-.56"+("#P-%+:));+7%-E)#$+(+&-5%,$+-0+"$1+,-.-")/$%&+

> 
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et al

et al

et al.

(,')E$+&1)66)"*+'-+(E-)#+7%$#(')-"+("#P-%+-00&2-%$+,5%%$"'&+:Q5$)%-*(+("#+

7%-7-%')-"+-0+,%(3+("#+2$%6)'+,%(3+.(%E($+1$%$+)"+'2$)%+$(%.4+/-$(.+&'(*$&+-0+

6$*(.-7($+&2-5.#+'$"#+'-+6)*%('$+3(,@+'-+'2$+,-(&'+(,,-67.)&2$#+34+&$.$,')E$+

B5%+ &'5#4+ 2(&+ &2-1"+ &$''.$6$"'+ -0+ 7-&'.(%E($+ ('+ E(%4)"*+ 7$%)-#&8+
Galathea

Xantho+&778+

&$''.$6$"'+7$(@+#5%)"*+.('$+&566$%>$(%.4+(5'56"8+Dardanus calidus+2(#+(+7$(@+

&$''.$6$"'+7(''$%"+&$$6&+'-+,-%%$.('$+1)'2+'2$+(""5(.+,4,.$+-0+#$,(7-#+.(%E($+

et al

et al

%$7%-#5,')-"+'2('+.$(#&+'-+'2$+7$%6("$"'+7%$&$",$+-0+#$,(7-#+.(%E($+)"+'2$+
et al.

et al
)"+ '%-7),(.+ %$*)-"&+ (%$+ )"+ ,-"&-"(",$+1)'2+ '2$+ &$(&-"(.+ '%$"#&+ -3&$%E$#+ )"+

et al et al

7%-E)#$+&2$.'$%+("#+0--#+0-%+"$1+&$''.$%&+,-6)"*+0%-6+$)'2$%+'2$+1('$%+,-.56"+

(&&$63.(*$&+&2-5.#+ )"E$&')*('$+12$'2$%+'2$+,2$6-%$,$7')-"+-0+"$1+&$''.$%&+
#$'$%6)"$&+'2$+&$.$,')-"+-0+"$1+2(3)'('&+("#+12$'2$%+'2$+,5$&+E(%4+(.-"*+'2$+
')6$+(&+&$(&-"(.+,2("*$&+-,,5%+)"+'2$+2(3)'('8
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Benthic marine organisms include a wide range of life forms. 
However, most of these organisms show a common stage 
during their life cycle, termed ‘planktonic phase’, which can 
last from minutes to months. During this time, larvae mature 
until their metamorphosis, which normally takes place when 
organisms find a suitable substrate to move into the next 
phase of their life cycle. The processes that occur immediately 
before, during and after the settlement of larvae of benthic 
organisms are essential to determine their distribution and 
abundance as adults. 

Despite the importance of the recruitment and settlement 
processes, there is a substantial lack of knowledge in the 
ecology of these processes. In this thesis, the processes 
of colonization (settlement and recruitment) of marine 
organisms were studies on different subtidal habitats of the 
Coast of Gran Canaria Island, in particular, seagrasses and 
sandy patches on soft substrates, and barrens and macroalgal 
beds on rocky substrates. By using artificial collectors, we 
evaluated: (i) the influence of the structural complexity of 
the substrate on colonization processes, and (ii) differences 
between day and nighttime periods over a lunar cycle on 
these processes of colonization. Similarly, we evaluated 
(iii) if the colonization patterns differ between seasons 
(spring, summer, autumn and winter) over an annual cycle 
at four adjacent habitats arranged in mosaics: ‘barrens’ and 
macroalgal beds on rocky substrates, and seagrasses and 
sandy patches on soft substrates. 
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Los organismos bentónicos marinos abarcan una gran 
variedad de formas de vida. Sin embargo, la mayoría 
muestran una etapa común durante su ciclo de vida, 
denominada ‘fase planctónica’, que puede durar desde 
minutos a meses. Durante este tiempo, las larvas maduran 
hasta sufrir la metamorfosis, que normalmente tiene lugar 
cuando encuentran un sustrato adecuado para pasar a la 
siguiente fase de su ciclo de vida. Los procesos que suceden 
inmediatamente antes, durante y después del asentamiento 
de las larvas de organismos bentónicos son fundamentales 
para determinar su distribución y abundancia como adultos. 

A pesar de la importancia de los procesos de asentamiento y 
reclutamiento, aún existe un notable vacío de conocimiento 
en la ecología de estos procesos. En la presente tesis, se 
estudiaron los procesos de colonización (asentamiento 
y reclutamiento) de organismos marinos en diferentes 
hábitats submareales de la costa de la isla de Gran Canaria; 
en particular, ‘sebadales’ y arenales en sustrato blando, y  
‘blanquizales’ y bosques de macroalgas en sustratos rocosos. 
Mediante el uso de colectores artificiales, evaluamos: (i) la 
influencia de la complejidad estructural del sustrato sobre los 
procesos de colonización, así como (ii) las diferencias entre 
periodos diurnos y nocturnos  a lo largo de un ciclo lunar sobre 
dichos procesos de colonización. De igual modo, evaluamos 
(iii) si los patrones de colonización difieren entre estaciones 
(primavera, verano, otoño e invierno) a lo largo de un ciclo 
anual y entre cuatro hábitats  submareales.
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