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Résumé

Quelques aspects de la composition des peuplements que constituent les
animaux habitant les espèces d'éponges Ircinia fasciculata, Ircinia muscarum,
Spongia officinalis, Verongia aerophoba, Petrosia ficiformis, Ágelas oroides et
Geodia cydonium, des côtes de la péninsule de Chalkidiki à la mer du Nord Egée,
sont analysés et représentés par des méthodes biocénotiques. Les différences
entre les peuplements sont indiquées et discutées du point de vue écologique.

Introduction

Sponges are known to consist a host for many organisms that
live in epi-or endobiotic relation with them. Relations of this kind
have been reported in the past by various workers and the related
bibliography has been reviewed, as a whole or partly, by Arndt
(1933), Bacescu (1971), Sara et Vacelet (1973), Rützler (1975) and
Lauckner (1980). However, very few of these works analyze and
examine extensively the existing relationships between sponges and
their inhabitants.

This paper includes a part of the results coming out from a
more general effort aiming mainly to record the differences and
similarities that may exist between the macroorganismic assemblages
inhabiting seven sponge species found in the same ecological zone at
the coasts of Chalkidiki Peninsula in the North Aegean Sea. There-
fore, the assemblages under examination are being compared, in
order to find out whether and to what extend the structure of the
sponge influences the composition of the associated assemblage.

In the present paper, particularly, some aspects of the compo-
sition of the assemblages inhabiting the seven sponge species are
given and compared. Some observations on the preferential species
of the assemblages are also discussed.
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Materials and methods

The sponge samples were collected by SCUBA or free diving in
dephts between 3 and 6 m from 21 sampling stations along the coasts
of Chalkidiki Peninsula in the North Aegean Sea (fig. 1). The sponge
samples were covered with a plastic bag and then carefully detached
from the substrate with a knife. The plastic bag was immediately
closed. Animals attached at the base of the sponge were not
collected.

The volume of the sponge was measured by means of sea-water
displacement. The samples were afterwards cut in small pieces (1-
2 cm)—mainly along the sponge canals—and were firstly placed in
vesels full of water where they were rinsed so that the animals
were geting out of the sponge. They were then put under a stereo-
scope for a further examination of possibly remaining animals.
Finally, all the water from the plastic bag, the vessel and the tissue
of each sponge-sample separately was sieved in a sieve with a
mesh of 1 mm where all the macroorganisms of the sample were
gathered.
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The animals were afterwards identified, counted and weighted
(crude units of biomass) having been dried before on a filler paper.

The presentation of the macrofaunal assemblages of the sponges
estimation of biological indices, cumulative dominance, etc.) was
made by the methods proposed and used by Guille (1970).

According to these methods, the biological index of a species in
an assemblage is the total of the ranges it occupies, in all the
samples taken from the assemblage. The range of a species in a
sample is a result of its value of dominance in relation to the
values of dominance of the remaining species of the assemblage. The
species collected in each sample are classified according to their
value of dominance. The first species —this with the higher value
of dominance— in a certain sample takes 10 points. The second
one takes 9 points, the third 8 points e.t.c. and finally the tenth
species takes 1 point. In this way ten species are classified in each
sample. The points taken by each classified species in all the samples
of a certain assemblage are added up and their total is the «biolo-
gical index» of the species in this assemblage. The species classified
in the ten first ranges of an assemblage according to their biological
index, are called preferential species of the assemblage, while those
classifed below the ten first ranges companion species. That means
that only the preferential and the companion species of an assem-
blage have a biological index.

The total of the samples were collected from areas belonging to
the assemblage of the Photophilic Soft Algae (Pérès 1982).

Finally, il should be clarified that the examination of the intra-
and episponge fauna as a whole has been prefered (although they
could be examined separately), because each sponge inhabitants'
assemblage was considered to be a unity and with the presupposition
that one or more sponge individuals-always from the same station-
consist a sponge-sample.

RESULTS AND DISCUSSION

87 Sponge samples belonging to the following species were exa-
mined: Geodia cydonium (Jameson, 1811); Agelas oroides (Schmidt,
1864); Petrosia ficiformis (Poiret, 1789); Spongia officinalis (Lin-
naeus, 1759); Ircinia fasciculata (Pallas, 1766); Ircinia muscarum
(Schmidt, 1864) and Verongia aerophoba (Schmidt, 1862).

In the plate I are given separately for each sponge-sample,
taken from every station, its volume (V) and the numbers of the
species (NS), the individuals (NI) and the bioniass values (B) of its
inhabitants. The values of the volume and bioniass are given in
litres and grammars correspondingly.

It has been accepted that the animals inhabiting each one of the
above sponge species consist a macrofaunal «assemblage»—according
to the meaning given to this term by Pérès (1982)—and consequently
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the method of description proposed by Guille (1970) could be used.
The sponge-samples have been considered to be equivalent although
they differ in size (expressed as volume). We have accepted that,
because even if they had the same volume their equivalence shouldn't
be guaranteed. This is because the internal and external space,
available to be occupied by the various organisms, may be different
among sponge samples, especially if they come from different re-

TABLE I

For explanations see in the text.
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and 66.4 p. cent correspondingly. In the seventh species, A. oroides,
crustaceans and polychaetes are present with almost the same domi-
nance value.

Verongia aerophoba

FIG. 2
Pie diagrams showing the qualitative distribution of the various taxonomic
groups, in the assemblage associated with the sponge Verongia aerophoba : A,
number of individuals; B, wet weight biomass.

In the group of the crustaceans, the decapods or the amphipods
are always the most numerous. This can be attributed primarily to
the structure of the sponge. So, in V. aerophoba for example, am-
phipods are the dominant group (43.0 p. cent), probably due to the
small openings of the sponge canals, which don't permit the entering
of large individuals in them. The percentage of decapods is also
high in this sponge (34.4 p. cent), possibly because their settlement
on the sponge is favoured by the existence of many depressions on
its surface. In P. ficiformis episponge decapods is the most dominant
group (50.0 p. cent) because their settlement on the surface of the
sponge is especially favoured by its structure (small canals and
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large—in relation to the volume—surface with many depressions).
Regarding their biomass, crustaceans are not always in the first posi-
tion, because in some cases they are substituted by large polychaetes
and molluscs. So, in G. cydonium although crustaceans comprise the
57.8 p. cent of the total number of individuals, and polychaetes only
the 32.1 p. cent, the opposite relation exists as far as their biomass

Geodia cydonium Agelas oroides

FIG. 3
As in figure 2, for the sponge species Geodia cydonium and Agelas oroides.

is concerned (polychaetes 74.1 p. cent and crustaceans only 14.06 p.
cent). This can be also attributed to the structure of this sponge,
the wide canals of which permit the settlement of the large poly-
chaete individuals. The differences in the dominance and biomass
percentage of the various taxa in the sponges I. fasciculata and
/. muscarum can be attributed to the same reason. Although in
both species of Ircinia, crustaceans have the highest dominance and
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in the former they also have a higher value of biomass, in the latter
polychaetes have a higher value of biomass due to the comparatively
larger canals of this sponge species.

In S. officinalis, crustaceans are dominant both in the number
of individuals (57.1 p. cent) and biomass (41.82 p. cent), a fact that
can be attributed to the numerous and large individuals of the

Petrosia ficiformis Spongia officinalis

FIG. 4
As in figure 2, for the sponge species Petrosia ficiformis and Spongia officinalis.

species Synalpheus gambareloides that shows a selective preference
for settlement in this sponge, obviously due to the numerous and
large canals of this sponge.

In the sponge species examined, Molluscs is generally the
third group regarding abundance and biomass, after crustaceans and
polychaetes. In some cases, however, they occur with especially
high values of biomass, as in P. ficiformis (66.43 p. cent) and A.
oroides (37.24 p. cent) where, as it was said before, the settlement
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of large episponge species (such as molluscs) is favoured by the
sponge structure.

The remaining taxa participate generally with much smaller
percentages. Sipunculans among them, have the greater dominance
values, ranging between 0.7 p. cent and 7.3 p. cent, and the greater
biomass values, ranging from 0.2 p. cent to 11.4 p. cent.

FIG. 5
As in figure 2, for the sponge species Ircinia fasciculata and Ircinia muscamm.

The 10 preferential species of the assemblages formed by the
inhabitants of each sponge species, as well as their classification
(according to their Biological Index) in each assemblage, are given
in figure 6. As it can be seen, some species take a high biological
index value in almost all sponge species. The most characteristic of



FIG. 6
The ten preferential species of the assemblages associated with each of the seven
sponge species, and their classification (according to their Biological Index) in
each assemblage separately. Each black square shows that a certain species is a
preferential species of the corresponding assemblage, while each square covered
with oblique lines corresponds to a companion species. Each empty square shows
that a certain species has not a biological index value in a certain assemblage.

BENTHIC BIONOMY NORTH AEGEAN SEA 309

them is the decapod ALpheus dentipes which has been found among
the first ten species in all the seven sponge species. This decapod
has been also found to live in crevices (Ledoyer 1968, 1969), as well
as in Posidonia meadows (Peres et Picard 1964). As it is a sciaphilic
species, it finds a suitable host in sponges as other species of the
family Alpheidae that are asLo well known sponge inhabitants (Heller
1863, Arndt 1933, Bacescu 1971, Rützler 1975, etc.). The anomure
Cestopagurus timidus has also high biological index values, in six of
the seven sponge species. This decapod has been reported as a
sponge inhabitant, for the firt time, by Koukouras et al. (1979).



A. KOUKOURAS, E. VOULTSIADOU-KOUKOURA, H. CHINTIR0GL0U
310 and C. DOUNAS

Among the four amphipod species included in figure 6, the
species Leucothoe spinicarpa and Colomastix pusilla have the higher
biological indices. The former is one of the species that have been
frequently found in sponges (Pearse 1932, Arndt 1933, Fishelson
1966, Connes 1967, Koukouras et al. 1979, Westinga and Hoetjes
1981, Biernbaum, 1981). According to Ledoyer (1969) it is a noc-
turnal species living on hard substrates, a fact that justifies its
preference for settlement in sponges. This amphipod has been
also reported as a parasite of sponges (Arndt 1933, Connes 1967), as
well as an inhabitant of certain simple ascidians (Koukouras and
Siamidou-Efremidou 1978-1979). The latter has been also frequently
reported to be in association with sponges (Pearse 1932, Bacescu et
Mayer 1960, Sube, 1970, Peattie and Hoare 1981, etc.). Ledoyer
(1968) has found this species in the region of Marseille only in
places rich in sponges.

From the Polychaetes, Nereis costae is one of the first ten
species in six of the seven sponge species, in the seventh being also
in a good order. It has been found in sponges by Santucci (1922),
Rützler (1975) and others.

Echinoderms are represented only by the ophiuroid Ophio-
thrix fragilis which is also a well known inhabitant of various
sponges (Vidal 1967, Sube 1970, Frith 1976, Zavodnik 1976). It is
present with high biological indices in all the seven sponge species,
especially in those favouring its settlement due to the numerous
depressions on their surface; these species are A. oroides, V. aero-
phoba and P. ficiformis.

Bivalves are represented only by Hiatella arctica which is also a
known sponge dwelling animal (Santucci 1922, Riedl 1963, Koukouras
et al. 1979, etc.). This species has been found with especially high
biological indices in four of the seven sponges. It has been usually
found covered entirely by the sponge as a result of its growth
process.

As far as the remaing species of figure 6 are concerned, we can
see that every one of them is present with high biological index
values in one or only a few sponge species. However it is difficult
to accept that they saw a special preference to these sponges because
there is little information on the composition of the assemblages
associated with sponges, which sometimes seems to be contradictory
and not clarifing.

Among the species of the assemblages associated with the studied
sponges, no sponge specific species were found. In the literature, very
few such species have been reported (Bacescu 1968, Berguist 1978,
Lauckner 1980).

The case of the gastropod Peltodoris atromaculata should be
rementioned. We found it also, only on the sponge P. ficiformis on
which it was feeding, but it couldn't have a biological index value
—and so it was not considered as a preferential species—because it
was always represented only by a few large individuals.

In table II the following data for each sponge species are given :
the total number of species (NS); the number of species that have a



BENTHIC BIONOMY NORTH AEGEAN SEA 311

biological index (NSIB), namely the 10 preferential species and the
companion species; the cumulative dominance of the species having
a biological index (DC); and the cumulative dominance of the
10 preferential species (DCPS).

TABLE II

For explanations see in the text.

From the data given in this table, the stability of the assemblages
associated with the studied sponges can be evaluated. This seems
to be great enough, so that the assemblages may be considered to
constitute ecological communities. This is especially true for V. aero-
phoba and S. officinalis where the cumulative dominance of the
10 preferential species is 74.78 p. cent and 72.90 p. cent respectively,
namely greater enough than that of the other species. The
same can be seen-not so obviously of course-by comparison of the
NS and NSIB values. However, the cumulative dominances of the
preferential species (as well as of all the species with a biological
index) are very satisfactory compared to that given by Guille (1970)
for the benthic communities of the soft substratum he studied. It's
also remarkable, that the cumulative dominances of the total of spe-
cies with a biological index (DC), in each sponge species don't differ
much between them (84.07 p. cent-89.7 p. cent).

In the following list the 223 animal species inhabiting the seven
sponge species studied are presented. The number of individuals of
each species in every sponge is given. In the end of the list the total
number of species and individuals found in every sponge as well as
the total volume (in litres) of the sponge samples examined from
each sponge species are presented.

As it can be seen in the list, in 31 cases the identification has
stopped in the genus level, either because the individuals were in a
bad condition or because they were juvenils. The bad condition of
the Nemertina due to their preservation in formalin didn't permit a
further identification, too.

From the total of 223 species, 25 species (12 polychaetes, 5 deca-
pods, 3 amphipods, 2 sipunculans, 1 isopod, 1 mollusc and 1 echi-
noderm), that correspond to a percentage of 11.21 p. cent have been
found in all the seven sponge species studied. 82 species (mainly
polychaetes, gastropods and amphipods), that correspond to a per-
centage of 36.77 p. cent, were found in only one of the 7 sponge
species. The remaining 116 species, namely a percentage of 52.02 p.
cent, were found in 2-6 of the seven sponge species.



A. KOUKOURAS, E. VOULTSIADOU-KOUKOURA, H. CHINTIROGLOU
312 and C. DOUNAS

According to the related literature—Heller (1863), Santucci (1922),
Fage (1928), Pearse (1932, 1950), Arndt (1933), Dauer (1936), Bacescu
et Mayer (1960), Fishelson (1966), Connes (1967), Vidal (1967), Ba-
cescu 1968), Sube (1970), Connes et al. (1971), Rullier (1974), Frith
(1976), Rützler (1975), Zavodnik (1976), Koukouras et al. (1979),
Amoureux et al. (1980), Lauckner (1980), Pansini e Daglio (1980-
1981), Biernbaum (1981), Peattie and Hoare (1981) and Westinga
and Hoetjes (1981)—69 of the species included in this list (a percen-
tage of 30.00 p. cent) have been previously reported as sponge inha-
bitants, while the other 161 are reported here for the first time.

As far as we able to know, the only faunal information concerning
the littoral area of Chalkidiki Peninsula is that given by Bellan (1964)
on the polychaetes, by Zibrowius (1979) on the scleractinian corals,
by Koukouras and Siamidou-Eframidou (1978-1979) on the ascidians,
by Koukouras and Sinis (1981) on crinoids and holothurians and by
Koukouras et al. (1979). From these, only the papers of Bellan
(1964) and Koukouras et al. (1979) include some (16) of the species
presented in the list. So, all the other inhabitants of the seven sponge
species should be considered as new for the local fauna, on which
there is very little information.

CONCLUSIONS

1. In the seven sponge species studied, a rich in species associated
macrofauna has been found.

2. No relations between the volume of the sponge samples on one
hand and the number of species and individuals inhabiting them
or their biomass on the other, has been found for any of the
7 sponge species examined.

3. The macrofauna associated with each of the seven sponge species,
constitutes an assemblage with a more or less stable composition—
regarding at least the preferential species—a fact that permits its
characterization as an ecological community.

4. With the exception of A. oroides (in which polychaetes and crus-
taceans participate with almost the same percentages), crusaceans
have always the greatest dominance and the other taxa follow
always in the same order: polychaetes, molluscs, sipunculans, echi-
noderms and, with very small percentage, all the other taxonomical
groups together.

5. In all the examined sponge species, no member of the correspon-
ding assemblage could be considered as an obligate inhabitant.

6. The qualitative composition of each assemblage seems to be
connected mainly with the internal and external morphology of
the sponge associated to, obviously because the various animals
show a selective preference for settlement in that sponge species

that meets with their special needs. This seems to be true espe-
cially for the preferential species of each assemblage.
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List of the fauna associated with the seven examined sponge species (1)
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Summary

Some aspects of the composition of the assemblages inhabiting the sponge
species Geodia cydonium, Agelas oroides, Petrosia ficiformis, Spongia offi-
cinalis, lrcinia fasciculata, Ircinia muscarum and Verongia aerophoba in Chalki-
diki Peninsula, North Aegean Sea, are analyzed and presented by biocoenotic
methods. The differences among the assemblages from an ecological point of
view are also given and discussed.

A list is also given presenting the 223 species inhabiting the above 7 sponge
species as well as their abundance in each one of them. The species previously
reported as sponge inhabitants are also mentioned.
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