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Relationship between taxocenoses of decapod 
crustaceans and characteristics of coastal 
detritic bottoms in the east and southeast of the 
Spanish coast

Juan Eduardo Guillén (1), David Gras (1), Gabriel Soler (1) & 
Alejandro Triviño (1)

Summary

This paper studies the composition of decapod crustacean 
populations in coastal detritic bottoms of east and south-
east Spain. A series of statistical analyses were performed 
in order to compare composition and diversity. The decapod 
taxocenoses shows higher levels of abundance, wealth and 
diversity in the locations identifi ed as typical detritic bottoms. 
Finally, some groups of species could be used for typify the 
biocenoses of typical coastal detritic bottom, like: Paguristes 
eremita, Ebalia edwardsi, E. deshayesi, Eurynome aspera, 
Galathea intermedia, Parthenope massena, and Anapagurus 
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hyndmani; the biocenoses of muddy coastal detritic bottoms: 
Ebalia tuberosa, Atelecyclus rotundatus, Ethusa mascarone 
and Liocarcinus zariquieyi; and Muddy sand biocenoses: Up-
ogebia deltaura, Goneplax rhomboides.

Key words: Decapod crustaceans, Coastal detritic bottoms, 
Mediterranean, Spain.

Résumé

Nous avons étudié la composition des populations de crus-
tacés décapodes à l’Est des fonds détritiques circalittoral et 
du Sud-Ibérique par rapport aux différents faciès, la réali-
sation de diverses analyses statistiques sur la composition 
et la diversité. Le taxocenosis crus tacés décapodes montre 
des valeurs élevées de l’abondance, la richesse et la diver-
sité dans les endroits identifi és comme des fonds détritiques 
côtiers aspect typique. Enfi n, certains groupes d’es pèces 
pourraient être utilisées pour caractériser les débris de fonds 
typiques biocénose côtières, telles que: Paguristes eremita, 
Ebalia edwardsi, E. deshayesi, Eurynome aspera, Galathea 
intermedia, Parthenope massena et Anapagurus hyndmani; 
biocénose des boueuse détritiques côtiers: Ebalia tuberosa, 
Atelecyclus rotundatus, Ethusa mascarone, Liocarcinus zari-
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quieyi; et biocénose sable vaseux: Upogebia deltaura, Gone-
plax rhomboides.

Mots-clés: crustacés décapodes, des détritus, de la Méditer-
ranée, en Espagne.

Resumen

Se ha estudiado la composición de las poblaciones de crus-
táceos decápodos en los fondos detríticos circalitorales del 
Este y Sureste ibérico, con relación a sus diferentes facies, 
efectuándose diferentes análisis estadísticos sobre la com-
posición y diversidad. La taxocenosis de crustáceos decá-
podos muestra elevados valores de abundancia, riqueza y 
diversidad en las localidades identifi cadas como fondos de-
tríticos costeros de aspecto típico. Por último, algunos gru-
pos de especies podrían ser utilizados para caracterizar las 
biocenosis típica de fondos detríticos costeros, tales como: 
Paguristes eremita, Ebalia edwardsi, E. deshayesi, Eury-
nome aspera, Galathea intermedia, Parthenope massena, 
y Anapagurus hyndmani; la biocenosis del detrítico costero 
enfangada: Ebalia tuberosa, Atelecyclus rotundatus, Ethusa 
mascarone, y Liocarcinus zariquieyi; y la biocenosis de are-
nas fangosas:Upogebia deltaura, Goneplax rhomboides.
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Palabras Clave: Crustáceos decápodos, Detrítico, Medite-
rráneo, España.

Introduction

Mediterranean coastal detritic biocenoses were de-
scribed by Pérès & Picard (1964), and Meinesz 
et al. (1983), as a biocenoses found in these bot-

toms of the circalittoral level, where various facies, such as 
the “pralinés” (maërl) facies, Osmundaria volubilis beds (Ba-
llesteros, 1988, 1992), and facies with free Squamariaceae 
facies (Peyssonnelia spp.) (Ballesteros, 1994). These habi-
tats are characterised by high levels of diversity (Sciberras 
et al., 2009), because: i) biota includes taxons of both hard 
and soft substrata; ii) the Corallinaceae rhodoliths increase 
microhabitats and architecture facilitates considerable spatial 
heterogeneity; and iii) to contain a wide variety of trophic spe-
cies. Due to the great biodiversity and currently highly local-
ised distribution (specifi cally in the maërl beds) these detrital 
beds are considered to be a “threatened Mediterranean land-
scape” (UNEP/IUCN/GIS Posidonie, 1990) and a habitat that 
requires EU management measures (92/43 European Direc-
tive). Anthropic impacts caused mainly by trawl fi shing and 
dredging are the main reasons for the rarefaction of this type 
of beds in the Mediterranean (Wilson et al., 2004).
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The sediments of the coastal detrital beds are a mixture of ter-
rigenous and particularly biogenic elements (remains of sea-
shells and exoskeletons). In east and south-east Spain, the 
biocenoses is typifi ed by Arthrocladia villosa and Sporoch-
nus pedunculatus, indicating the presence of bottom currents 
(Ballesteros, 1988). The structural algae species include 
sciaphilic algae, such as Halimeda tuna, Halopteris fi licina, 
Valonia macrophysa, Dyctiota linearis, Cryptonemia loma-
tion, C. tunaeformis, Mesophyllum lichenoides, Peyssonne-
lia polimorpha, P. rosa-marina and Phymatolithon calcareum 
(Boisset, F., 1992). When physical conditions allow, specially 
bottom currents (De Grave, S., 1999; Everett, R.A., 1994), 
maërl facies can occur, with free calcareous red algae on the 
substratum, mainly Phymatolithon calcareum, with a pres-
ence of soft algae during the summer. Another facies to be 
found on the detrital bed in its most advanced stages is the 
free Peyssonnelia, although it does not occur frequently in the 
Spanish Mediterranean, which is typifi ed by the presence of 
Peyssonnelia rubra and P. orientalis and other associated al-
gae such as Aglaozonia parvula, A. chilosa, Rhodymenia ar-
dissonei, Botryocladia boergesenii, Cryptonemia lomation,C. 
tunaeformis and Polysiphonia subulifera (Ballesteros, E., 
1988; Bordehore, et al., 2003).
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When the coastal detrital biocenoses contains a signifi cant 
amount of muddy fraction, the composition of facies shows 
lower specifi c diversity. This may be a regressive stage with 
regard to typical detrital facies that is generated mainly in the 
study area due to the impact of trawl fi shing which leaves visi-
ble marks at certain stations. Finally, where more degradation 
has occurred, gravel and coarser sediment are absent, giving 
way to a muddy sand biocenoses, with no algae populations 
and a predominance of polychaete and bivalve taxocenoses 
(Grall & Hall-Spencer, 2003).

Studies of relationships between decapod crustaceans and 
benthic biocenoses are not widespread. The most important 
works carried out in this fi eld include those by García-Raso & 
Fernández-Muñoz (1987), García-Raso (1988) on sea beds 
with calcareous concretions of Mesophyllum lichenoides; 
González-Gurriarán (1982) and Iglesias & González-Gurri-
arán (1984) on rias and communities associated with mussel 
farms in the Atlantic; Silvestre (1990) on port environments; 
Vadon (1981), García-Raso (1990), and Sánchez-Jerez 
(1994) on the Posidonia oceanica meadow; Abelló (1986), 
Sardà & Palomera (1981), Castelló & Abelló (1983), Abelló 
(1986), Tunesi (1986); García-Raso (1987) and Guillén 
(1997) on soft-bed communities; Carbonell (1984) and Pérez-
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Yuste (1984) on communities associated with islands; Gili & 
McPherson (1987) on cave communities; and Guillén (1997) 
and García-Muñoz et al. (2008) on littoral biocenoses.

The objective of this study was to identify the taxocenoses 
of decapod crustaceans in the biocenoses of the coastal de-
tritic bottoms in east and south-east Spain, and the varying 
composition of this taxocenoses with regard to the different 
substrata observed

Material and methods

Samples were collected in 11 locations of the east and south-
east coast of Spain, on coastal detritic bottoms between 20 
and 40 m depth, at different sampling periods (1999 and 2005 
during the summer months -June to October-) (Figure 1). 

A series of transect video sweeps were made to characterise 
the benthic composition of each location, by fi tting a camera 
to a sled with a co-ordinate plotting system. At each location, 
was covered an area of at least 1 km2 and the stations were 
positioned at least 1,000 m away from other biocenoses (eg: 
Posidonia oceanica), which could affect the composition of 
decapod taxocenoses. These fi lms were used to characterize 
the different coastal detritic facies: muddy sand biocenoses; 
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Fig. 1. Location map for the sampling locations studied.
Fig. 1. Mapa de localización de las estaciones de muestreo 

estudiadas.
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muddy detritic coastal bottom; and typical detritic coastal bot-
toms.

The samples were gathered using Van Veen grabs with a 
sampling surface of 400 cm2, at a depth of 5 cm, approximate-
ly, within the sediment. Nine replicates were taken at each 
station, except at the Guardamar del Segura station, where 
six were taken, and the Benidorm and Tabarca islands, where 
12 replicates were taken. The total amount of samples was 
102. Each sample was sieved using a 500 μm mesh sieve. 
The samples were then fi xed in formaldehyde at a concentra-
tion of 3% in fi ltered seawater, and were then separated and 
classifi ed in the laboratory.

Sediment characteristics were studied from sediment grain 
size, organic content, and pH and redox potential. Grain size 
was analysed and organic matter assessed using the method 
described by Buchanan (1984), grouping sediment fractions 
into six categories: muds and clays (< 0,062 mm), very 
fi ne sand (0,062 to 0,125 mm), fi ne sands (0,125 to 0,250 
mm), medium-coarse sand (0,250 to 0,500 mm), course sand 
(0,500 to 1 mm) and gravel (> 1 mm). Organic matter was 
calculated by weighing the sample before and after calcina-
tion in a muffl e furnace (at 600º C for two hours). The pH and 
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redox potential were measured in situ on board the craft im-
mediately after the grab, using a HANNA HI 9025c pH meter.

The Margalef Index was used to assess the diversity of each 
station: I=(s-1)/Ln N, where I is diversity, s is the number 
of species present, and N is the total number of individuals 
found (of all species). The Shannon-Weaver Index was also 
used: H’ = - Σ pi, where pi is the proportion of individuals of the 
species with regard to the total number of individuals (i.e. the 
relative abundance of species i). The index thus considers the 
amount of species present in the study area (species wealth) 
and the abundance of each one of those species.

The results obtained were statistically analysed. Logarithmic 
transformation was used on abundance species data. Non-
parametric techniques (Clarke & Wallis, 1994) were used to 
analyse the data, by means of MDS analysis, after a logarith-
mic transformation, using the stress quotient as the reliability 
parameter, with the following confi dence intervals: <0,05: ex-
cellent data interpretation; 0,05 - 0,1: good data interpretation; 
values of more than 0,2, are considered random distributions. 
(Clarke, 1993). To discriminate species groups, taxa above 
that species were eliminated, as were any species found in 
fewer than fi ve stations. A cluster graph was used to depict 
species groups (Clarke & Wallis, 1994).
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Results

Sedimentological parameters

Table 1 shows the average values for the different types of 
sediment, according to the values observed in the sediment 
type and their identifi cation by the observations made in the 
biocenoses using the transect videos.

Species Composition

A total of 50 taxa were identifi ed in the 11 locations stations 
studied. Table 2 shows the results for each location. 

Table 3 shows the diversity index and abundance values for 
each location. The Tabarca sampling location contained 352 
specimens/m2, followed by the Island of Benidorm, with 157, 
La Pobla de Farnals, with 103, and Sagunto, with 92 speci-
mens/m2. Abundance was much lower in all other sampling 
locations, ranging from 33 specimens/m2 in Guardamar del 
Segura, to 11 specimens/m2 in Peñíscola. Species wealth 
was highest in the Benidorm sampling location (30), followed 
by Tabarca (18) and Sagunto (15). All other locations record-
ed fewer than six species.

Regarding the Margalef Index, the Island of Benidorm station 
recorded a high-diversity value of more than 5 (6,12), with 
values between 2 and 5 recorded for the Tabarca and Sa-
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Table 2. Abundance of specimens/m2 (averages per station and 
species). Code biocenoses (see table 2).

Tabla 2. Abundancia de specimens/m2 (promedios por estación y 
especie). Código de biocenosis (ver tabla 2).

STATION Sa
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Ta
ba

rc
a

2 2 1 1 2 3 1 2 2 3 3
SPECIES 06/99 06/99 06/05 07/99 10/00 07/02 06/01 07/01 07/99 06/01 07/01

1
T-CRA 3 5 48
A-DEN 8 3 5
A-MAC 6
A-NIT 3 5 23
A-BRA 6

3
P-MOD 11 11 8 11 11 6

3 3 4 7
1

4
C-TYR 8 8 6 3 3 5 1
U-DEL 8

3
P-ERE 15

3
3
1
1
1

3 1
A-HYN 6 9 26
A-PET 6 8

8 3 28
G-INT 3 22 15 109
G-BOL 6
P-LON 19 50 4

1
E-MAS 3 3 3
E-EDW 6 3 22 47
E-DES 13 7
E-TUB 4 1
A-ROT 3 4 8

1
3

L-ZAR 3 3 16 1
1

P-VIL 5
X-PIL 8 3 1
X-HYD 4 2
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Code Biocenosis
Symbol

Hippolyte longirostris
Thoralus cranchii
Alpheus dentipes
Alpheus macrocheles
Athanas nitescens
Automate branchalis
Synalpheus gambarelloides
Processa modica carolii
Processa sp.
Periclimenes scriptus
Aegaeon cataphracta
Callianassa tyrrhena
Upogebia deltaura
Clibanarius erythropus
Paguristes eremita
Dardanus arrosor
Pagurus forbesi
Pagurus cuanensis
Pagurus excavatus
Pagurus alatus
Pagurus prideaux
Paguridae
Anapagurus hyndmanni
Anapagurus petiti
Anapagurus sp.
Galathea intermedia
Galathea bolivari
Pisidia longimana
Homola barbata
Ethusa mascarone
Ebalia edwardsi
Ebalia deshayesi
Ebalia tuberosa
Atelecyclus rotundatus
Sirpus zariquieyi
Liocarcinus vernalis
Liocarcinus zariquieyi
Pilumnus hirtellus
Pilumnus villosissimus
Xantho pilipes
Xantho hydrophilus
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gunto stations (3,17 and 2,90, respectively), which represents 
an intermediate level of diversity. All other stations recorded 
values of less than 2, indicating low diversity and revealing a 
possible process of environmental degradation.

Similar values were obtained with the Shannon-Weaver In-
dex. The highest values and consequently the greatest lev-
els of diversity were also recorded at the Island of Benidorm 
(2,93), followed by Tabarca (2,30) and Sagunto (2,45). All oth-
er stations recorded values of less than 2, ranging from 1,97 
in Villajoyosa to 1,73 in Guardamar del Segura.

Figure 2 shows the cluster obtained from the Bray-Curtis 
analysis, divided into the following groups of species:

A. Species group comprising Upogebia deltaura, Alpheus mac-
rocheles and Goneplax rhomboides, considered as a group 
pertaining to sampling stations with muddy sands. These are 
species commonly caught during trawl fi shing on the circalit-
toral level.U. deltaura and G. rhomboides are species with 
affi nities for soft substrates (Guillén, 1997), G. rhomboides in 
addition to being a typical species of muddy substrates, has 
a wide bathymetric distribution, ranging up to 600 m depth 
(Castelló & Abelló, 1983); A. macrocheles is also prevalent in 
the fl oor infralitoral in Posidonia oceanica meadows or sciafi l-
ous biocoenosis (García-Raso, 1990; Guillén, 1997).
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B. All other species, with the following subsets:

B1. Only with Galathea bolivari, as a species with a wide 
distribution spectrum, and is also part of the species of the 
Posidonia oceanica meadow (García-Raso, 1990).

B2. With two main groupings: 

Fig. 2. Cluster graph with species groupings (symbols included in 
Table 3). 

Fig. 2. Gráfi co cluster de grupos de especies (los símbolos están 
incluidos en la Tabla 3).
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B2a. Comprising species with a wide distribution spec-
trum, such as Xantho pilipes, Anapagurus petiti, Pi-
sidia longimana, y Processa modica carolii, and oth-
ers common to the biocenoses of soft substrata, such 
as Automate branchialis, and Callianassa tyrrhena. 
Of these species, P. modica carolii, A. branchialis and 
C. tyrrhena, in the studied area, are common to shal-
low waters  and soft substrates. While X. pilipes and 
P.longimana, are also frequent at shallow depth, but 
on hard substrates, gravel, or as the case of P. longi-
mana, in calcareous algae (García-Raso & Fernández-
Muñoz, 1987).

B2b. This is the main subset of species, and can be 
considered the group of species pertaining to detritic 
bottoms. There are two groups:

B2b’. The majority of the species recorded at the 
sampling stations with the highest levels of diversi-
ty (Benidorm and Tabarca), which are considered 
species pertaining to the decapod taxocenoses 
found in typical detritic bottoms: Paguristes er-
emita, Pilumnus villosissimus, Ebalia edwardsi, 
Achaeus cranchii, Galathea intermedia, Parthen-
ope massena, Xantho hydrophilus, Ebalia desh-
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ayesi, Eurynome aspera, Anapagurus hyndmani, 
Athanas nitescens, and Thoralus cranchii. Some 
of these have been referenced in detritic bottoms: 
P. villosissimus (García-Raso, 1982; Pérez-Yuste, 
1984; Turkay et al., 1987), P. massena (Abelló, 
1986; Guillén, 1997), and E. aspera (Guillén, 
1997). Other species are also common in other 
biocenoses, mainly in the Posidonia oceanica 
meadow.

B2b’’. Group of species also frequent in muddy 
detrital stations, mainly Atelecyclus rotundatus, 
Ethusa mascarone, Liocarcinus zariquieyi (Cas-
telló & Abelló, 1983; Tunesi, 1986; García-Raso, 
1987; Guillén, 1997). Also included in this group 
Ebalia tuberosa, Alpheus dentipes, and Achaeus 
gracilis, species with a greater range of habitats, 
frequently found in the rock infralittoral photophil-
ous biocoenosis, and in Posidonia oce anica 
meadows.

Differentiation of sampling stations

MDS analysis gives a stress quotient of 0,07, which allows 
for a satisfactory degree of reliability in their representa-
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tion. Figure 3 shows a segregation of samples by stations 
with the highest levels of diversity, which are those with typ-
ical detrital beds: Tabarca and the Island of Benidorm, fol-
lowed lower down by Sagunto (muddy detritus), but with a 
high level of diversity in the decapod taxocenoses. Further 

Fig. 3. MDS analysis of the sampling locations according to species 
composition.

Fig. 3. Análisis MDS de la composición de especies en las 
localidades de muestreo.
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down there is a group of stations with lower diversity values 
and fi ner sediments, which are considered as having muddy 
detritus and muddy sand beds. To the right are the stations 
with muddy detritus and muddy sand stations: Calpe, Alme-
ría and Peñíscola, which are separate from the rest due to 
the weighting in these samples of species only recorded in 
these stations, such as Alpheus macrocheles in Almería, Syn-
alpheus gambarelloides and Upogebia deltaura in Calpe and 
Galathea bolivari, in Peñíscola.

Discussion

The video recordings made it possible to identify the differ-
ent facies of the detritic coastal bottoms in the various sam-
pling locations: typical beds (Benidorm, Tabarca and Águilas); 
muddy detritic bottoms beds (Calpe, Sagunto, Peñíscola and 
Pobla de Farnals); and muddy sand beds (Guardamar, Alme-
ría and Villajoyosa). This classifi cation relates to sediment 
type, which is medium-coarse sand for typical detritic beds, 
fi ne sand for muddy detritic beds, and very fi ne or silty clayey 
sand for muddy sand beds.

The decapod taxocenoses shows higher levels of abundance, 
wealth and diversity in the locations identifi ed as typical detrit-
ic bottoms: Benidorm and Tabarca (though not in the Águilas 
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station). The intermediate diversity values are for locations 
classifi ed as muddy detritic bottoms, and the lowest values 
are for muddy sand locations. 

Applying the Margalef Index in the taxocenoses of decapod 
crustaceans in coastal detritic bottoms reveals the differences 
on their structure, with values of less than two. Conversely, in 
facies considered with greater degree of ecological maturity, 
the decapod taxocenoses reveals high levels of diversity.

Despite factors that make it diffi cult to identify a taxocenoses 
of decapod crustaceans in the biocenoses of detritic bottoms, 
such as the mobility of many of the decapod species; the sea-
sonal changes in algae production, and therefore the amount 
of habitat; the different requirements of decapod microhabi-
tats depending on the development stage (young and adult) 
due to the proximity of other biocenoses or due to reproduc-
tive behaviours, it is nevertheless possible to identify species 
with higher levels of affi nity for detrital beds. Some of these 
species show a greater level of resilience, and may endure 
in a process of environmental regression towards muddy fa-
cies. However, some of these species are also observed in 
other biocenoses on the infralittoral level (Guillén, 1997) and 
as such are species with a wide distribution spectrum. This is 
the case of Alpheus macrocheles, A.dentipes, Athanas nites-
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cens and Achaeus cranchii, which is present in the sciaphilic 
biocenoses on infralittoral rock; Galathea bolivari, Xantho 
pilipes, X. hydrophilus, Pilumnus villosissimus, Pisidia longi-
mana, Processa modica carolii, Athanas nitescens, Thoralus 
cranchii and Achaeus gracilis, pertaining to the biocenoses of 
the Posidonia oceanica meadow, and the group of photophilic 
biocenoses on infralittoral rock.

Finally, it can be concluded that, once species with a wide dis-
tribution spectrum in habitats are eliminated, the groups that 
would typify the different facies of coastal detritic bottoms, 
would be:

–  biocenoses of typical coastal detritic bottom: Paguristes er-
emita, Ebalia edwardsi, E. deshayesi, Eurynome aspera, 
Galathea intermedia, Parthenope massena, and Anapagu-
rus hyndmani.

–  biocenoses of muddy coastal detritic bottoms: Ebalia tuber-
osa, Atelecyclus rotundatus, Ethusa mascarone and Liocar-
cinus zariquieyi.

–  Muddy sand biocenoses: Upogebia deltaura, Goneplax 
rhomboides.

The species Paguristes eremita and Anapagurus hyndmani 
are considered as being characteristic for the decapod taxo-
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cenoses on detritic bottoms, accord with García-Muñoz et al. 
(2008).

Finally, this study does not include species with sizes great-
er, like Dardanus spp. and Pagurus spp., as these require 
sampling methods that cover larger sampling areas, such as 
trawling.

Acknowledgements

We would like to thank the Conselleria de Medio Ambiente, 
Agua, Urbanismo y Vivienda, for its support of the El Campe-
llo Biodiversity Centre.

References
ABELLÓ, P. 1986. Analisi de les poblacions de Crustacis Decàpodes 

demersals al litoral Català: Aspectes biològics del braquiur Liocar-
cinus depurator. Tesis doctoral, Universidad de Barcelona.

BALLESTEROS, E. 1988. Composición y estructura de los fondos de 
maërl de Tossa de Mar (Girona, España). Collectanea Botanica, 
17: 161-182.

BALLESTEROS, E. 1992. Els fons rocosos profunds amb Osmunda-
ria volubilis (Linné) R. E. Norris a les Balears. Boll. Soc. Hist. Nat. 
Balears, 35: 33-49.



Juan Eduardo Guillén, David Gras, Gabriel Soler & 
Alejandro Triviño

32ÍNDICE

BALLESTEROS, E. 1994. The deep-water Peyssonnelia beds from 
the Balearic Islands (Western Mediterranean). Marine ecology, 15 
(3-4):233-253.

BOISSET, F. 1992. Datos sobre la distribución batimétrica de algu-
nas Peyssonneliaceae (Rhodophyta) en las costas Mediterráneas 
españolas (Mediterráneo Occidental). Anales Jardín Botánico de 
Madrid, 50 (1):2-8.

BORDEHORE C., RAMOS-ESPLÁ, A.A., and RÍOSMENA-RODRÍ-
GUEZ, R. 2003. Comparative study of two maërl beds with different 
otter trawling history, SE Iberian Peninsula. Aquatic conservation: 
Marine and Freshwater Ecosystems, 13: 543-554.

BUCHANAN, J.B. 1984. Sediment analysis. In: Methods for the study 
of marine benthos: 41-65 (N.A. Holme & A.D. McIntyre, Eds.). Blac-
kwell Scientific Publications, Oxford.

CARBONELL, J. 1984. Crustacis de les Illes Medes. In: Els sistemes 
naturals de les Illes Medes: 505-530 (Ros, J.D., Olivella, I. & Gili, 
J.M., Eds.). Institut d’Estudis Catalans. 

CASTELLÓ, J. and ABELLÓ, A. 1983. Bathymetric distribution of some 
Reptantia Decapod in the Catalan area (Spain). Rapp. Comm. Int. 
Mer. Médit. 28(3): 291-294.

CLARKE, K.R. 1993. Non-parametric multivariate analysis of changes 
in community estructure. Australian Journal of Ecology, 18: 117-
143.



Relationship between taxocenoses of decapod crustaceans 
and characteristics of coastal detritic bottoms in the east and 

southeast of the Spanish coast

33ÍNDICE

CLARKE, K.R. and WARWICK, R.M. 1994. Change in marine commu-
nities: an approach to statistical analysis and interpretation. Natural 
Environment Resear Council, U.K.

DE GRAVE, S. 1999. The influence of sedimentary heterogeneity on 
within maërl bed differences in infaunal crustacean community. Es-
tuarine, Coastal and Shelf Science, 49: 153–163.

EVERETT R.A. 1994. Macroalgae in marine soft-sediment communi-
ties: effects on benthic faunal assemblages. Journal of Experimen-
tal Marine Biology and Ecology, 175: 253-274.

GARCÍA-CARRASCOSA, A.M. 1991. El bentos de los alrededores de 
las Islas Columbretes. Elementos para su cartografía bionómica. 
En: Islas Columbretes: Contribución al estudio de su medio natu-
ral. Agència de Medi Ambient, Conselleria d’Administració Pública. 
Generalitat Valenciana. 

GARCÍA-MUÑOZ, J.E., MANNJÓN-CABEZA, M.E. and GARCÍA-
RASO, J.E. 2008. Decapod crustacean assemblages from littoral 
bottoms of the Alborán Sea (Spain, west Mediterranean Sea): spa-
tial and temporal variability. Scientia Marina (72) 3: 437-449.

GARCÍA-RASO, J.E. 1982. Contribución al conocimiento de los pa-
gúridos el litoral surmediterráneo español. Inv. Pesq. , vol . 48 (1): 
45-50.

GARCÍA-RASO, J.E., 1987. Contribución al conocimiento de los 
Crustáceos Decápodos de los fondos blandos del sur de España. 
Graellsia XLIII: 153-169.



Juan Eduardo Guillén, David Gras, Gabriel Soler & 
Alejandro Triviño

34ÍNDICE

GARCÍA-RASO, J.E., 1988. Consideraciones generales sobre la taxo-
cenosis de crustáceos decápodos de fondos de concrecionamiento 
calcáreo superficial del alga Mesophyllum lichenoides Ellis y Sol) 
Lemoine (Corallinaceae). Inv. Pesq. 52(2): 245-264.

GARCÍA-RASO, J.E. 1990. Study of a Crustacea Decapoda Taxoce-
nosis of Posidonia oceanica beds from the Southeastern of Spain. 
P.S.Z.N.I. Marine Ecology, 11(4): 309-326.

GARCÍA-RASO, J.E. and FERNÁNDEZ MUÑOZ, R. 1987. Estudio de 
una comunidad de crustáceos decápodos de fondos coralígenos 
del alga Mesophyllum lichenoides del sur de España. Inv. Pesq., 
51 (1): 43-55.

GILI, J.M. and MCPHERSON, E. 1987. Crustáceos decápodos captu-
rados en cuevas del litoral Balear. Inv. Pesq. 51(1): 285-291.

GONZÁLEZ GURRIARÁN, E. 1982. Estudio de la comunidad de crus-
táceos decápodos (Brachyura) en la Ría de Arousa (Galicia – NW 
España), y su relación con el cultivo del mejillón en batea. Bol. 
I.E.O. Tomo 7(2): 223-254.

GRALL, J. and HALL-SPENCER, J.M. 2003. Problems facing maerl 
conservation in Brittany. Aquat. Conserv.: Mar. Freshwat. Ecosyst. 
13: 55–64. 

GUILLÉN. J.E. 1997. Crustáceos Decápodos de los fondos infralitora-
les del SE ibérico: Faunística, Biología y Ecología. Tesis Doctoral. 
Universidad de Alicante. 



Relationship between taxocenoses of decapod crustaceans 
and characteristics of coastal detritic bottoms in the east and 

southeast of the Spanish coast

35ÍNDICE

IGLESIAS, J. and GONZÁLEZ GURRIARÁN, E. 1984. Primeros da-
tos sobre la megafauna bentónica de la Ría de Pontevedra: peces 
demersales y crustáceos decápodos (Brachyura). Cuadernos de 
área de ciencias marinas, Seminario de estudios Galegos I: 303 – 
319.

MEINESZ, A., BOUDOURESQUE, C.F., FALCONETTI, C., ASTIER, 
J.M., BAY, D., BLANC, J.J., BOURCIER, M., CINELLI, F., CIRIK, S., 
CRISTIANI, G., GERONIMO, I. DI., GIACCONE, G., HARMELIN, 
J.G., LAUBIER, L., LVORIC, A.Z., MOLINIER, R., SSYER, J. and 
VAMVAKAS, C. 1983. Normalissation des symbols représentation 
et la cartographie des biócenosis benthiques littorales de la Medi-
terranée. Ann. Inst. océanogr., Paris, 59(2): 155-172.

PÉRÈS, J.M. and PICARD, J. 1964. Nouveau manuel de bionomie 
benthique de la mer Méditerranée. Rec. Trav. Stat. Mar. Endoume. 
Fasc. 47(31): 5-137.

PÉREZ YUSTE, C. 1984. Crustáceos Decápodos de las Islas Colum-
bretes: Inventario Faunístico y Notas Ecológicas. In: Islas Colum-
bretes. Contribución al estudio de su medio natural. Conselleria 
d’Administració Pública, Agència del Medi Ambient: 453-472.

SÁNCHEZ JEREZ, P. 1994. Degradación de las praderas de Posi-
donia oceanica (L.) Delile por la pesca de arrastre el El Campello 
(SE ibérico): influencia sobre la estructura de la comunidad animal 
asociada. Tesis de Licenciatura, Univ. de Alicante. 



Juan Eduardo Guillén, David Gras, Gabriel Soler & 
Alejandro Triviño

36ÍNDICE

SARDÀ, F. and PALOMERA, I. 1981. Crustáceos Decápodos captura-
dos durante la campaña “Mediterráneo II” (Marzo, 1977) en el mar 
Catalán. Resultados Exped. Cient. Inv. Pesq. (Supl.) 9: 143-150.

SCIBERRAS. M., RIZZO, M., MIFSUD, J.R., CAMILLERI, K., BORG, 
J.A., LANFRANCO, E. AND SCHEMBRI, P.J. 2009. Habitat structu-
re and biological characteristics of a maërl bed off the northeastern 
coast of the Maltese Islands (central Mediterranean). Mar Biodiv 
(2009) 39:251–264.

SILVESTRE, J. 1990. Crustáceos Decápodos del Antepuerto de Va-
lencia. Faunística y Ecología. Tesis de Licenciatura. Univ. de Va-
lencia.

TUNESI, L. 1986. Crostacei decapodi dei fondi strascicabili antistanti 
chiavari (Riviera Ligure di Levante). Estratto dagli annali del museo 
civico de storia naturale di Genova. Vol. LXXXVI-4 Giugno.

VADON, C. 1981. Les Brachyoures des herbiers de Posidonies dans 
la région de Villefranche-sur-mer: biologie, écologie et variations 
quantitatives des populations. Thesis Doc. Univ. Pierre et Marie 
Curie, Paris.

WILSON, S., BLAKE, C., BERGES, J.A., MAGGS, C.A. 2004. Envi-
ronmental tolerances of free-living coralline algae (maërl): implica-
tions for European marine conservation. Biological Conservation 
120 (2004) 283–293.



Relationship between taxocenoses of decapod crustaceans 
and characteristics of coastal detritic bottoms in the east and 

southeast of the Spanish coast

37ÍNDICE

Notas
1. Instituto de Ecologia Litoral. C/ Jacinto Benavente, 21. El Campello. 
03560. Alicante, España. (j.guillen@ecologialitoral.com)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


