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SUMMARY

MATERIALS AND METHODS

The spatial dispersion of crustaceans as part of the
sciaphilic algae community in the northern part of the Ae-
gean Sea was studied. The examination of the collected
1,611 specimens revealed the presence of 60 species. Mul-
tivariate analyses showed high similarity between sites,
however, four distinct assemblages were recorded in
accordance with depth, the habitat complexity defined by
the occurrence of different algal forms, the degree of hard
substrates’ inclination and the water clarity.
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INTRODUCTION

Crustacea is a highly biodiverse group, both numeri-
cally and functionally in marine ecosystems [1]. As re-
gards the hard substratum communities in the Mediterra-
nean, crustaceans are among the prominent biota, together
with polychaeta and mollusca, in terms of species rich-
ness and abundance [2-5]. Given their ecological weight,
there are many references suggesting their importance as
sensitive environmental indicators [2, 6-10]. However, very
few studies deal with biodiversity patterns of the crusta-
cea, as information derives only from the photophilic
algae community and the port assemblages in the upper
layer of the infralittoral zone [2, 5, 10-13], whereas rele-
vant data from the lower layer are missing [14, 15]. The
study of the biodiversity in the Mediterranean has been
intensified in recent years, since its value as an indicator
of environmental quality and function of ecosystems has
been recognized [16-18]. However, we are still far from
understanding the marine biodiversity, mainly due to
paucity of relevant data [1, 19].

This study took place at the lower layer of the infralit-
toral zone (below 15 m), where the sciaphilic algae com-
munity normally occurs on inclined hard substrate [14,
20, 21]. The basic aim was to detect crustaceans’ pattern
of dispersion along a vertical cliff and the most critical
factors that influence its distributional range.

Study area

The study area is located along the coastline of
Chalkidiki peninsula and the bay of Kavala, in the north-
ern part of the Aegean Sea, where seven coastal stations
were selected (Figure 1). All sites share some common
physical characteristics, such as hard substrate down to 30-
40 m depth and inclination bigger than 50° [15]. At each
site, one to three depth levels were set (15, 30 and 40 m)
for the bathymetrical study of the lower infralittoral zone.

Sampling techniques

At each site and depth level, sampling was carried out
by SCUBA diving using a 400- cm” quadrate sampler [22],
by totally scraping off the substrate [23, 24]. Five repli-
cates were collected during summer of 1997 and 1998.
Overall, 75 samples were obtained. All samples were
sieved (0.5 mm) and preserved in 10% formalin. After the
sorting process, the specimens of crustacea were identi-
fied at species level and counted. Algae were also identi-
fied and the dominant species were recorded. Concur-
rently, the main abiotic factors, e.g. temperature, salinity,
conductivity, dissolved O, and pH, were measured in the
water column. Water clarity was measured with the Sec-
chi disc, while the inclination of hard substratum was
calculated with a clinometer.

Data analysis

Data was first analyzed by common biocoenotic
methods {23, 13]. Thus, the numerical abundance on a
scale of 1m? (A/m?), the mean dominance (mD), the fre-
quency (F) and diversity indices (Margalef’s richness,
Shannon-Wiener and Pielou’s evenness, based on logz)
were calculated.

In order to check the null hypothesis that the abun-
dance of crustaceans does not differ significantly between
sites and depth levels, a mANOVA test (2-way) was car-
ried out. A logarithmic transformation (logx+1) was used to
normalize the variance of numerical abundances [25, 26).

The data obtained per sampling site were analyzed by
multidimensional scaling techniques, based on the Bray-
Curtis similarity and root transformed numerical abun-
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FIGURE 1 - Map of the study area indicating sampling sites.

dances, using PRIMER package [27]. The significance of
the multivariate results was assessed with ANOSIM test.
SIMPER analysis was applied to identify the contribution
of each species to the overall similarity within a site and
the dissimilarity among sites [27]. Finally, the BIOENV
procedure was used to examine which environmental
parameters are related to the observed biotic pattern
(MDS plot) and the degree of this relation [27].

RESULTS

Community structure

According to the morphology of the dominant phyto-
benthic species, in terms of percent coverage, e.g. the
‘pilot species’ [23] at each site, four distinct assemblages
were recorded: (1) fan-shaped and filamentous forms,
traced at sites 1, 2, 3 and 4, (2) bush-like and filamentous
forms at site 7, (3) encrusting forms at sites 1 and 3 at the
depth of 40 m, and (4) encrusting and filamentous forms
at site 5 [15].

TABLE 1 - Taxonomic list of the recorded Crustaceans.

Achaeus cranchii Leach, 1817

Alpheus dentipes Guérin-Méneville, 1832
Ampelisca scarsi Cheuvreux, 1888
Amphithoe ramondii Audouin, 1826
Aora spinicornis Afonso, 1976
*Apseudes intermedius (Milne-Edwards, 1828)
Athanas nitescens (Leach, 1814)
Balanus a. amphitrite Darwin, 1854
*Caprella acanthifera Leach, 1814
*Caprella rapax Mayer, 1890
Cestopagurus timidus (Roux, 1830)
Chelonibia sp.

Colomastix pusilla Grube, 1861
*Corophium acherusicum Costa, 1851
Corophium acutum Cheuvreux, 1908
*Corophium insidiosum Crawford, 1937
*Cumella limicola G.O. Sars, 1879
Cymodoce truncata (Moniagu, 1804)
Dexamine spiniventris (Costa, 1853)
*Dexamine spinosa (Montagu, 1813)
Ebalia deshayesi Lucas, 1846

Eualus occultus (Lebour, 1936)
Eurydice truncata (Norman, 1868)
Eusirus longipes Boeck, 1861
Gallathea intermedia Lilljeboorg, 1851
*Gnathia vorax (Lucas, 1849)

Gnathia sp. praniza

*Hyale camptonyx (Heller, 1866)
*Idotea baltica basteri Audonin, 1827
Iphinoe sp.

Leptocheirus pectinatus (Norman, 1869)
*[eptachelia savignyi (Kroyer, 1842)
Leucothoe spinicarpa (Abildgaard, 1789)
Liljeborgia psaltrica Krapp-Schickel, 1975
*Lysianassa caesarea Ruffo, 1978
*Lysianassa costae (Milne-Edwards, 1830)
Lysianassa longicornis (Lucas, 1849)
Lysianassa plumosa Boeck, 1871

Lysmata seticaudata (Risso, 1816)
Macropodia sp.

Metaphoxus simplex (Bate, 1857)
*Microdeutopus anomalus (Rathke, 1843)
Orchomene humilis (Costa, 1853)
Paguristes eremita (Linnacus, 1767)
Pagurus anachoretus Risso, 1827

Pagurus sp.

Paradoxostoma Sp.

*Paranthura nigropunctata (Lucas, 1849)
Perioculodes longimanus (Bate & Westwood, 1868)
*Phtisica marina Slabber, 1749

Pilumnus spinifer H. Milne-Edwards, 1834
Pisa armata (Latreille, 1803)

Pisa mucosa (Linnaeus, 1758)
Pseudocuma longicornis (Bate, 1858)
*Stenathoe monoculoides (Montagu, 1815)
Synchelidium longidigitatum Ruffo, 1947
*Tanais dulongii (Audouin, 1826)
Thoralus cranchii (Leach, 1817)

Urothoe elegans (Bate, 1857)

Verruca spengleri Darwin, 1854
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FIGURE 2 - Mean abundance (mA) of Crustacea (left: sampling sites, right: depth level). Bar code = standard deviation.

dH R Rt
57 ---@--d ° T2
4,5 - --m---H K
4 R .
3,5 e NIy - SIS
59 7] ... ':: \’,_~_~_ ..'..-.l ':.“ ....\“ ":.:
3 ._..—--.‘---l::;;....-l.\_.g - L N ]
2,5 a R a---A T 1
= LA A-._.A ________ oA -
2 Ahhe g A A----A __‘_._.A
1,5 A + 0,5
1 -
0,5 1
0 T T T T T T T T T T T T T T 0
St.1 St2 St3 St4 St.5 St7 St.1 St.2 St.3 St.3* St4 St.6 St.7 St.1 St.3

15m

30m

40 m

FIGURE 3 - Diversity indices per depth level (15,30 & 40 m) and site (d =
Margalef’s richness, H’ = Shannon-Wiener index, J’ = Pielou’s evenness).

A total of 1,611 individuals were counted, belonging to
60 species of: Cirripedia (3 species), Ostracoda (1 species),
Amphipoda (28 species), Anisopoda (3 species), Isopoda
(6 species), Cumacea (3 species), Decapoda (17 species).
18 species were dominant (Table 1), according to popula-
tion density and frequency values (over 60%). From these
species only Dexamine spinosa dominate at all sites.

The dispersion of Crustacea was not equal among the
seven sampling sites or the three depth levels (ANOVA
results: F=5.43, p=0.00; F=13.69, p=0.00 respectively).
The partial differences for each factor are depicted in
Figure 2.

The values of diversity indices were high, except of
richness values (d) that ranged from 2.71 t 4.66 (Figure 3),
indicating the relatively low number of species per sam-
pling site. However, the numerical abundance was quite

evenly dispersed among species (H values ranged from
2.79 to 3.89 and J* values from 0.72 to 0.95), as only at
the depth level of 15 m (at all sites but St.5) the occur-
rence of a specific species was observed.

Affinity of sites and depth levels

Non-metric MDS indicates the separation of the sites
and depth levels in three main groups, while St.5 dis-
criminates alone (Figure 4). Inside group A, a second
minor grouping according to depth is apparent. The main
discrimination of the three groups is confirmed by one-
way ANOSIM (global R = 0.94 p < 0.1). The pair-wise
test showed significant differences among all group com-
binations (R ranging from 0.89 to 1). The SIMPER analy-
sis identified 10 species as most contributing to in-group

similarity and 22 species to among-groups dissimilarity
(Table 2).
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The BIOENV procedure showed that the substrate in-
clination and the water clarity are the factors that relate
mostly with the community structure (Spearman rank
correlation 0.53),

DISCUSSION

The basic concept of biodiversity focuses on species
richness, e.g. composition that is the important indicator
of diversity across spatial scales and habitats [16, 17). As
regards the biodiversity of Crustacea on hard substrate

Fresenius Environmental Bulietin

macrozoobenthic communities, a total of 196 species
were quantitatively collected from the Aegean coasts,
according to literature review (Table 3). Thus, it came up
that two facies of the photophilic algae community, i.e.
the brown alga Padina pavonica and the mussel Mytilus
galloprovincialis, host the greater number of crustacean
species, followed by one facies of the sciaphilic algae
community, i.e. the filamentous red algae. The lower
biodiversity was recorded on port assemblages together
with the facies of the green alga Ulva rigida, both devel-
oped under the influence of organic poliution [11, 13, 23).

St5 0
group A
P ",
f'Z“ " st Dsta
group C Sl St3
St.7 St3 o O 15m
a4 A o
St.35¢.3* St:4 40m
group B _________ S o
@’gt 3 St.6&\>
k"\\._'~ St. o -
stress=1.12 U= J

FIGURE 4 - Non-metric multidimensional scaling, based on Bray-Curtis
similarity index, calculated from root transformed numerical abundance data.

TABLE 2 - Species contributing to about 60% of the average in-group similarity or the average among groups dissimilarity.

Average similarity Average dissimilarity
N B C A-B A-C B-C A-D B-D C-D
57.16 4817 50.88 59.27 58.89 68.84 75.48 72.71 69.99
Alpheus dentipes 3.17 343
Aora spinicornis 13.52 8.42 10.05 46181 :g? 600
Apseudes intermedius 14.26 16.90 4.90 202 5.13 8.8(7) . 6.78
Balanus amphitrite 15.26 10.18 007 464 2'9 1 .
Caprella acanthifera 342 4.18 3' 27 3.76 4.75
Colomastix pusilla ) ' .
, 11.23
Corophium acutum 21.9 321 572 o8
Cumella limicola ’
3.64 7.08
Cymodoce truncata 4(1)2 :Zg 4 (6)2
Dexamine spiniventris 17.11 20.01 3.96 8.02 > 265 '
Eualus occultus )
Eurydice truncata 10.27 481 ;gg 5.13 4.49 7
Gnathia vorax 3.36 ' 4.92 372
Leptochelia savignyi ;;Z 278 ) '
Leucothoe spinicarpa ’ ’ 5.74
Liljeborgia psaltrica 8.97 4.95 314 48 ‘71.;; 1132 13.71
Lysianassa caesarea 2291 ' 5.26
Orchomene humilis 17.67 2.96 3.3 3.51
Paranthura nigropunctata 4.05 ’ ) 6.42
Pyenogonum littorale 15.37 5.73 0.07 3.90
Tanais dulongii ) 5.56 5.30
Urothoe elegans :

g
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TABLE 3 - Species richness of the Crustaceans communities in the Aegean.

Reference [113 [11] [11] [11] [11,10] [11,5] [22,%] * ok ek ok
Community Photophilic Algae Sciaphilic Algae

Facies C Cy Pa U P Mg A PA FF E BF
Speciesrichness 44 53 69 39 21 62 36 35 60 33 26

C = Corallina facies, Cy = Cystoseira facies, Pa = Padina facies, U = Ulva facies, P = Port assemblgges, Mg = Mytilus facies, A =
Anemonia facies, PA = Photophilic algae facies, FF = Filamentous, fan-shaped algal facies, E = Encrusting algal facies, BF = Bush-like,
filamentous algal facies, * Chintiroglou, unpublished data, ** Present study
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FIGURE § - Hierarchical cluster analysis, based on Bray-Curtis similarity
index, calculated from presence / absence data (For abbreviations see Table 3).

Comparing the similarity of crustacean fauna in the
Aegean hard substrate communities (Fig. 5), a clear sepa-
ration of the photophilic (PAC) and the sciaphilic (SAC)
communities is evident. In the PAC cluster, the higher
similarities occur among the facies of the genus Cysto-
seira, Corallina and Padina, which develop in clear wa-
ters [11, 23]. The facies of the mussel shows increasing
similarity to those of the common sea anemone and the
algae Codium fragile, Spyridia filamentosa, Gigartina
teedii, Gelidium pusillum and Dictyota spiralis, which are
under the loose influence of organically rich material [10,
28, 29]. The growth of mussel beds leads to accumulation
of organic load [3, 5], thus favors the settlement of spe-
cies related to eutrophic conditions [2, 10]. Finally, the
port assemblages discriminate as they host fairly low
number of crustacean species, all tolerant to organic pol-
lution [2, 4, 6, 10]. Besides, the response of crustacea on
various levels of pollution has been well documented 2,
6-8, 10, 12]. As regards the SAC cluster, the three facies

studied, show increase similarity inter se, despite the
different species richness recorded (Table 3).

All the recorded species in this study were previously
reported in the Aegean Sea [30, 31]). However, there is
another aspect in the study of their ecological preferences
added here, namely, their distributional pattern along a
vertical cliff. As the results of the quantitative analyses
showed, the affinity of the four stations located at
Chalikidiki peninsula is high (St.1, St.2, St.3, St.4). This
was expected, since these four stations share some com-
mon characteristics, as the highly incline rocky substrate
(60-90°), the great depth and the similar abiotic factors.
However, St.5 -also located in Chalkidiki peninsula- dis-
criminates as it hosts a low number of crustacean species
and individuals. The lowest value in water clarity was
also recorded at this station, where the inclination was
slight (55°) and the substrate is of purely organic material
(dead colonies of the scleractinian Cladocora caespitosa).
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St.6 was placed with the 40 m depth level group; the main
environmental factor is the reduced water clarity, due to
inflows of Strymonas River [19]. Finally, St.7 discrimi-
nates mostly due to low salinity. This is the most remote
station, with particular hydrological features [19].

Many authors suggest that zoobenthos is commonly
related to algal zonation and it is generally affected by the
presence of different algal forms [32-35, 15]. This seems
to be valid also for the distribution of crustacea, as the
recorded pattern corresponds well to the different algal
facies. Most of the dominant algal species are sciaphilous,
with the exception of the photophilous Padina padina [36].
The bathymetric distribution of these species is mainly
determined by light, which is the result of two key fac-
tors: substrate inclination and water clarity. Besides, the
BIOENYV analysis identified these two factors as the most
related with the biotic pattern.

As SIMPER analysis showed, there is a large number
of species that contributes to both similarities within groups
and dissimilarities between groups. This indicates a diverse
community with a highly complex structure [37]. This
heterogeneity may be conditioned by the presence of
several algal species with different architecture [32, 34,
35, 38]. Thus, the fan-shaped and filamentous forms are
characterized by higher diversity and abundance, fol-
lowed by bush like forms. These algal forms seem to
provide refuge, food and living space for several small
crustaceans [33]. Besides, a large amount of sediment is
entrapped among the entangled axes of the thallus in-
creasing the complexity of the system, by offering micro-
habitats suitable for the settlement of many soft sediment
species [34, 39].

Lastly, the encrusting algal forms are very distinctive
as they occur mainly on vertical substrate at the deeper
parts of the infralittoral zone [36]. Their main feature is the
bio-construction of substratum through the biosynthetic
process of various calcareous algal (i.e. the genus Peysson-
nelia, Lithothamnion, Lithophyllum, Pseudolithophyllum,
etc.), that solidifies loose sediments. These forms create
one-dimensional habitats with low complexity, which is
reflected on the recorded impoverished fauna [15].

REFERENCES

Fresenius Environmental Bulletin

[1] Myers, A.A. (1997). Biogeographic barriers and the devel-
opment of marine biodiversity. Estuarine Coastal and Shetf

Science, 44: 241-248.

[2] Bellan-Santini, D. (1981). Influence des pollutions sur le pe-
uplement des amphipodes dans la biocénose des algues pho-

tophiles. Téthys, 10(2): 185-194.

[3] Tsuchiya, M. and Bellan-Santini, D. (1989). Vertical dist_n'-
bution of shallow rocky shore organisms and community
stracture of mussel beds (Mytilus galloprovincialis) along the
coast of Marseille, France. Mésogée, 49: 91-110.

[4] Ruffo, S. (1998). The Amphipoda of the Mediterranean.
Mem. Inst. Oceanogr., Monaco 13: 814-959,

[5] Chintirogloy, C., Damianidis, P., Antoniadou, C., Lantzouni,
M. and Vafidis, D. (2004). Macrofauna biodiversity of mus-
sel bed assemblages in Thermaikos Gulf (northern Aegean
Sea), Helgol, Mar. Res., 58: 62-70.

[6] Bamard, J.L. (1958). Amphipoda crustaceans as fouling
organisms in Los Angeles Long Beach harbors, with
reference to the influence of seawater turbidity. Calif, Fish.
Game, 44: 161-170.

[71 Wenner, AM. (1988). Crustacean and other invertebrates as
indicators of beach pollution. In: Soule DF, Kleppel GS
(eds). Marine organisms as indicators. Springer, Berlin Hei-
delberg, New York 199-229.

[8] Thomas, J.D. (1993). Biological monitoring and tropical biodi-
versity: a critique with recommendations and comments on the
use of amphipods as bioindicators. J. Nat. Hist.,27: 795-806.

[91 Ugolini, A., Borghini, F., Calosi, P., Bazzicalupo, M., Che-
lazzi, G. and Focardi, S. (2003). Mediterranean Talitrus salta-
tor (Crustacea, Amphipoda) as a biomonitor of heavy metals
contamination. Mar. Poll. Bull,, in press.

[10] Chintiroglou, C., Antoniadou, C., Baxevanis, A., Damianidis,
P., Karalis, P. and Vafidis, D. (2004). Peracarida populations
of hard substrate assemblages in ports of the NW Aegean Sea
(Eastern Mediterranean). Helgol. Mar. Res., 58: 54-61.

[11] Kocatas, A. (1978). Contribution & 1’étude des peuplements
des horizons supéricurs de substrat rocheux du golfe d’lzmir
(Turquie). Ege Univ, Fen. Fak. Monogr., 12:1-93.

[12] Baxevanis, A. and Chintiroglou, C. (2000). Peracarida crus-
taceans of the artificial hard substratum in N Michaniona (N
Aegean). Belg. J. Zool,, 130: 11-16.

[13] Karalis, P., Antoniadou, C. and Chintirogiou, C. (2003).
Structure of the artificial hard substrate assemblages in ports
in North Aegean Sea (Thermaikos Gulf). Oceanologica Acta,
26: 215224,

[14] Bellan-Santini, D., Lacazet, J.C. and Poizat, C. (1994). Les
biocénoses marines et littorales de Méditerranée, synthése,
menaces et perspectives. Muséum National d'Histoire

Naturelle, Paris, 1-246.

[15] Antoniadou, C., Koutsoubas, D. and Chintiroglou, C. (2003).
Molluscan fauna from infralittoral hard substrate assem-
blages in the North Aegean Sea. Belg J Zool, in press.

[16] Gaston, K. and Spicer, J.I. (1996). Biodiversity. An introduc-
tion. Blackwell, Oxford, 1-113.

[17] Costello, M.J. (1998). To know, research, manage and con-
serve marine biodiversity. Océanis, 24: 25-49.

[18] Bianchi, C.N. and Morti, C. (2000). Marine Biodiversity of
the Mediterranean Sea: Situation, Problerus and Prospects for
Future Research. Mar. Poll. Bull. 40(5): 367-376.

[19] Stergiou, K.I, Christou, E.D., Georgopoulos,. D., Zenetos,' A.
and Souvermezoglou, C. (1997). The Hellenic Seass physics,
chemistry, biology and fisheries. Ocean Mar. Biol. Ann.

Rev., 35: 415-538.

-

731



©® by PSP Volume 13 - No 8. 2004 Fresenius Environmental Bulletin

[20] Augier, H. (1982). Inventory and classification of marine
benthic biocenoses of the Mediterranean. Council of Europe,
Strasbourg, Publication Section, 1-58.

[21] Péres, JM. (1982). Major benthic assemblages: 373-522. In:
Marine Ecology 5(1) O. Kinne (ed.) John Wiley and Sons
Ltd, London.

[22] Chintirogloy, C. and Koukouras, A. (1992). A population of
the sea anemone Anemonia viridis (Forskal 1775) and its as-
sociated flora and fauna in the North Aegean Sea. Int. Rev.
Ges. Hydrobiol., 77(3): 483-495.

[23] Bellan-Santini D. (1969). Contribution a I’éude des peuple-
ments infralittoraux sur substrat rocheux. Rec. Trav. Stat. Mar.
Endoume, 47(63): 294p, Thése Université Aix-Marseille.

[24] Weinberg, S. (1978). The minimal area problem in inverte-
brate communities of Méditerranean rocky substrate. Mar.
Biol, 49: 33-40.

[25] Zar, J.H. (1984). Biostatistical analysis. Prentice Hall Inc,
New Jersey

[26] Clarke, K.R. and Green, R.H. (1988). Statistical design and
analysis for a ‘biological effects’ study. Mar. Ecol. Prog.
Ser., 46: 213-226.

[27] Clarke, K.R. and Warwick, R.M. (1994). Change in marine
communities: an approach to statistical analysis and interpre-
tation. Natural Environment Research Council, UK

[28] Balopoulos, N. and Friligos, N. (1993). Water circulation and
eutrophication in the Northwestern Aegean Sea: Thermaikos
Gulf. J. Environ. Sci. Health, A28(6): 1311-1329

[29] Arsenoudi, P., Scouras, Z. and Chintiroglou, C. (2003). First
evaluation of Mytilus galloprovincialis LMK, natural popula-
tions in Thermaikos Gulf: structure and distribution. Fres.
Environ. Bull., 12(11): 1384-1393.

[30] Koukouras, A., Dounas, C., Turkay, M. and Voultsiadou-
Koukoura, E. (1992). Decapod crustacean fauna of the Ae-
gean Sea: new information, check list, affinities. Sencken-
bergiana Marit., 22(3/6): 217-244.

[31] Stefanidou, D. and Voultsiadou-Koukoura, E. (1995). Anac-
count of our knowledge of the amphipod fauna of the Aegean
Sea. Crustaceana, 68: 597-615.

{32] Kelaher, B.P, Chapman, M.G. and Underwood, A.J. (2001).
Spatial patterns of diverse macrofaunal assemblages in coral-
line turf and their associations with environmental variables.
J. Mar. Biol. Assoc. UK., 81: 917-930.

[33] Giangrande, A. (1988). Polychaete zonation and its relation
to algal distribution down a vertical cliff in the Westem
Mediterranean (Italy): a structural analysis. J. Exp. Mar. Biol.
Ecol., 120: 263-276.

[34] Pavia, H., Carr, H. and Aberg, P. (1999). Habitat and feeding
preferences of crustacean mesoherbivores inhabiting the
brown seaweed Ascophyllum nodosum (L.) Le Jol. And its
epiphytic macroalgae. J. Exp. Mar. Biol. Ecol., 236: 15-32.

[35] Chemello, R. and Milazzo, M. (2002). Effect of algal archi-
tecture on associated fauna: some evidence from phytal mol-
lusks. Mar. Biol. 140(5): 981-990.

[36] Boudouresque, C.F. (1984). Groupes écologiques d’algues
marines et phytocenoses benthique en Méditerranée occiden-
tale : une revue. Gior. Bot. Ital., 118, 7-42,

[37] Dahl, L. and Dahl, K. (2002). Temporal, spatial and sub-
strate-dependent variations of Danish hard-bottom macro-
fauna. Helg. Mar. Res., 56(3): 159-168.

[38] Dauget, J.M. (1994). Essai de comparaison entre ’architecture
des coraux et celles des vegetaux. Bull. Mus. Natn. Hist.
Nat., Paris, 16: 39-53.

[39] Hata, H. and Nishihira, M. (2002). Territorial damselfish en-
hances multi-species co-existence of foraminifera mediated
by biotic habitat structuring. J. Exp. Mar. Biol. Ecol., 270:
215-240.

Received: February 26, 2004
Accepted: June 08, 2004

CORRESPONDING AUTHOR

Antoniadou Chryssanthi
Aristotle University

School of Biology

Department of Zoology
P.O.Box 134

540 06 Thessaloniki - GREECE

e-mail: iczegar@bio.auth.gr

FEB/ Vol 13/ No 8/ 2004 — pages 726-732

732


mailto:iczegar@bio.auth.gr

