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Abstract The purpose of this paper was to investigate
patterns of demosponge distribution along gradients of
environmental conditions in the biogeographical subz-
ones of the eastern Mediterranean (Aegean and Levan-
tine Sea). The Aegean Sea was divided into six major
areas on the basis of its geomorphology and bathymetry.
Two areas of the Levantine Sea were additionally con-
sidered. All available data on demosponge species
numbers and abundance in each area, as well as their
vertical and general geographical distribution were ta-
ken from the literature. Multivariate analysis revealed a
NW–SE faunal gradient, showing an apparent dissimi-
larity among the North Aegean, the South Aegean and
the Levantine Sea, which agrees with the differences in
the geographical, physicochemical and biological char-
acteristics of the three areas. The majority of demo-
sponge species has been recorded in the North Aegean,
while the South Aegean is closer, in terms of demo-
sponge diversity, to the oligotrophic Levantine Sea. The
number of studies in the Aegean and Levantine subareas
was positively correlated with the number of species
recorded within each Aegean subarea. Demosponge
species with an Altanto-Mediterranean distribution
prevailed in the Aegean and the Levantine. The reduced
contribution of the endemic component, as compared to
the western Mediterranean, is consistent with the general
NW–SE decrease in the number of endemic species in
the Mediterranean. Demosponge distribution at the or-
der level showed also a NW–SE gradient, similar to that
observed in the entire Atlantic–Mediterranean region,
suggesting a warm water affinity. Sublittoral, circalit-
toral and bathyal zones were clearly distinguishable in
the Aegean Sea on the basis of their sponge fauna. The

total number of species was an exponential negative
function of depth.
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Introduction

It is generally accepted that the Mediterranean Sea is
one of the world’s most oligotrophic seas. Conspicu-
ously, it harbors somewhat between 4% and 18% of the
known world marine species, while representing only
0.82% in surface area and 0.32% in volume of the world
ocean (Bianchi and Morri 2000). The eastern Mediter-
ranean, and especially the Levantine basin, is considered
as the most oligotrophic Mediterranean region, having a
much lower trophic potential than that of the western
Mediterranean (Azov 1991). The diversity of the Medi-
terranean fauna exhibits a west-to-east decline (e.g.,
Fredj et al. 1992) with the western Mediterranean sup-
porting about 87.1%, the Adriatic Sea 48.9% and the
eastern Mediterranean 43.1% of the total Mediterra-
nean species. This gradient has been more or less con-
firmed by several studies on certain benthic groups such
as decapods (Koukouras et al. 1992), prosobranch gas-
tropods (Koutsoubas et al. 1997), polychaetes (Arvani-
tidis et al. 2002) and anthozoans (Vafidis 2002). The
Aegean Sea, however, being the second major sea of the
eastern Mediterranean after the Levantine, does not
seem to follow this general trend since it supports higher
species numbers than the latter and the Adriatic Sea.
This strengthens the necessity of a clear subdivision
of the eastern Mediterranean, separating the Aegean
from the Levantine Sea as pointed out by Por (1978).

Until recently, our knowledge about species compo-
sition, abundance and diversity of the sponge fauna of
the Aegean Sea was scattered in a number of publica-
tions. Voultsiadou (2005) reviewed the existing infor-
mation on the Porifera of this area and provided a
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checklist of the Aegean sponge fauna including 200
demosponge species. Levantine demosponges are known
from a restricted number of studies carried out on the
coasts of Egypt, Israel and Lebanon. About 43% of the
total demosponge species known from the Mediterra-
nean are represented in the eastern basin (the Aegean
and Levantine Sea) (Voultsiadou 2005).

Sponge diversity in the Aegean Sea seems to exhibit
spatial differences. Kefalas et al. (2003) found a relatively
higher demosponge species number and abundance in the
circalittoral of some islands of the North Aegean in
comparison with southern Aegean areas. Voultsiadou
(2005) indicated that the different degrees of exploration
in the south and the north part of the Aegeanmight play a
role in the difference in species numbers between the two
areas, thus suggesting a thorough analysis of sponge dis-
tribution in the various subareas of the Aegean.

Based on the above-mentioned information, the main
goal of the present paper is to investigate the pattern of
demosponge species distribution in the various subareas
of the Aegean and the Levantine Sea in order to test
whether there are any differences along the NW–SE
gradient. In addition, an attempt was made to evaluate
the bathymetric and zoogeographical distribution of
sponges in the study area.

Methods

For the purposes of this study, the Aegean Sea was di-
vided into six subareas corresponding to its main geo-
graphical divisions (Fig. 1), on the basis of its
geomorphology and bathymetry, according to the data
given by various authors (e.g., Valioulis and Krestenitis
1994; Stergiou et al. 1997): the northern area (A) sepa-
rated from the rest of the Aegean by the N. Aegean
trough, 1,600 m deep; the central-western area (B)

including the Aegean coast of central Greece; the cen-
tral-eastern area (C) including the Turkish coasts, the
Lemnos plateau and the Chios Basin; the south-western
area (D) where the Aegean joins the Ionian Sea,
including the Cyclades plateau; the area of the Dodec-
anese Islands (E) where the Aegean joins the Levantine
Basin; and the Cretan Sea (F), the deepest Aegean area
with a maximum depth of 2,500 m. Areas A, B and C,
located north of the 38� constitute the North Aegean,
and areas D, E and F constitute the South Aegean. The
only two areas of the Levantine Sea studied for their
demosponge fauna were additionally considered: the
coast of Egypt (G) and the coasts of Israel and Lebanon
(H), the former separated from the latter by the Nile
Delta.

A variety of papers published on the Aegean and
Levantine sponges (taxonomic, faunal and ecological) or
general works including relevant information, listed in
detail in Voultsiadou (2005), were studied. Based on this,
a species presence/absence matrix was constructed. In
addition, a matrix comprising semiquantitative values
was prepared, by transforming the original information
on the number of collected specimens per species and
area (see Maldonado and Uriz 1995). Semiquantitative
values were assigned according to the following criteria:
0=absent species, 1=species recorded once in an area,
2=species recorded with 2–5 specimens, 3=species re-
corded with 6–10 specimens, 4=species recorded with
11–20 specimens, and 5=species recorded with more
than 20 specimens. These two matrices were transformed
into triangle matrices using the Bray and Curtis (1957)
semimetric distance and were subjected to multivariate
analysis (i.e., cluster and multidimensional scaling
MDS) (Field et al. 1982). SIMPER analysis was applied
in order to identify the percentage contribution of each
species to the overall similarity within areas and the
dissimilarity among areas (Clarke and Warwick 1994).

Fig. 1 Maps of the Aegean and
the Levantine Sea indicating
studied subareas
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The above analyses were performed using PRIMER
(Clark and Warwick 1994).

For the evaluation of the vertical distribution of
sponges, depths were recorded for each species in each
area of the Aegean Sea according to the literature. Depth
distribution of the Levantine species was not analyzed
due to the restricted information available. Linear
regression analysis (Zar 1999) was used to identify rela-
tions between number of species and depth; for this
analysis, numbers of species were grouped per 20-m
depth interval. The depth range of all species occurrences
(0–240 m) was further subdivided into 40-m intervals
and the matrix species per depth interval was also sub-
jected to multivariate analysis as described above.

Finally, the total of the Aegean and Levantine
sponges were assigned to five zoogeographical categories
according to their distribution as derived from the rel-
evant literature: endemic species (E) distributed exclu-
sively in the Mediterranean, Atlantic–Mediterranean
species (AM) distributed in the Mediterranean and the
eastern Atlantic, amphi-Atlantic species (AA) distrib-
uted in the Mediterranean and both sides of the Atlantic,
Indo–Mediterranean species (IM) distributed in the
Mediterranean and the Indo–Pacific, and species with a
wide distribution or cosmopolitan species (C) distributed
at least in the Atlantic and the Indo–Pacific.

Results

Species number and species abundance (in semiquanti-
tative terms) per area are shown in Appendix. The
sponge fauna of the Aegean Sea totals 200 species, 96
(48%) of which occur only in the North Aegean, 34
(17%) only in the South Aegean, and 70 (35%) in both
sectors (Table 1). Eighty-five species have been reported
from the Levantine Sea, 32 of which were not found in
the Aegean. An estimation of the number of publica-
tions existing for each area showed that of a total of 48
publications referring to the Aegean, 31 included data
on the sponge fauna of the northern sector and 23 on
that of the southern sector (Table 1). Nine publications
concerned the sponges of the Levantine Sea. The
number of relevant publications was positively corre-

lated with the number of species known per area (r=
0.902, P< 0.05, n= 8) (Fig. 2).

The most frequently reported demosponges in both
sectors of the Aegean (see Appendix) were the species
Agelas oroides, Geodia cydonium, Petrosia ficiformis,
Spongia officinalis, Scalarispongia scalaris and Sarcotr-
agus foetidus. Species found in all subareas of the North
Aegean, but not reported from the South Aegean are:
Halisarca dujardini, Oscarella lobularis, Pachastrella
monilifera, Plakortis simplex, Pseudosuberites hyalinus,
Stelletta grubii, Suberites carnosus, S. ficus and Ulosa
stuposa. The species Chondrilla nucula, Cliona celata and
Mycale massa, which are very common in the North
Aegean, have been found only once in the South Ae-
gean. The majority of the 37 species found exclusively in
the southern sector were reported in only one of the
three subareas. Only 20 out of the 85 species recorded in
the Levantine Sea occur on the coasts of both Egypt and
Israel (see Appendix Table 5).

Cluster analysis (Fig. 3a) performed for the semi-
quantitative data indicated, at a similarity level of 26.5%,
two distinct groups of areas: one for the Levantine Sea
and another for the Aegean Sea. Furthermore, the Ae-
gean was separated into two groups (similarity 35%): one
including the North Aegean subareas and another with
the South Aegean subareas. The results of MDS con-
firmed the above grouping (Fig. 3b). The application of
multivariate analysis on the presence/absence matrix
provided the same grouping (results not shown), with the
only exception being the Cretan Sea (F), which formed a
group by itself within the Aegean Sea group.

The species responsible for the similarity in each of
the three groups are shown in Table 2. Overall, 19
species contributed 50% to the similarity of the North
Aegean, each participating with almost similar percent-
ages (from 2.00 to 3.33). In-group similarity of the South
Aegean areas was mostly attributed to the participation
of three highly contributing species (10.07% each).
Dictyoceratida species, i.e., the two common commercial
species Spongia officinalis and Hippospongia communis
and the species Scalarispongia scalaris and Sarcotragus
foetidus are among the eight species contributing 50% to

Table 1 General demosponge faunal and zoogeographical data
derived from Table 4, 5

Numbers of Aegean
Sea

North
Aegean

South
Aegean

Levantine
Sea

Species 200 166 104 85
Families 54 51 40 36
Orders 14 14 13 13
Publications 48 31 22 9
AM species 111 94 62 39
E species 59 42 28 26
C species 27 27 12 15
AA species 3 3 2 1
IM species – – – 4

(AM Atlantic–Mediterranean, C cosmopolitan, E endemic, AA
amphi-Atlantic, IM Indo–Mediterranean)

Fig. 2 Relationship between species number (black circles) and
degree of exploration (open circles) in the Aegean and Levantine
subareas (see Fig. 1)
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the similarity of the South Aegean. In-group 50% sim-
ilarity of the Levantine group was attributed to six
species with relatively high contributions each.

The allocation of sponge species occurring in the Ae-
gean Sea to the different zoogeographical categories
(Table 1, Appendix Table 4) was: 111 Atlantic–Mediter-
ranean species (55.5%), 59 endemic species (29.5%), 27
cosmopolitan species (13.5%) and 3 amphi-Atlantic spe-
cies (1.9%). These values did not generally differ between
the North and South Aegean (Table 1). The Levantine

Sea (Table , 1, Appendix Table 5) exhibited a similar
participation of the endemic component (30%), but a
decrease in the percentage of Atlantic–Mediterranean
(46.5%) and an increase in the percentage of cosmopoli-
tan species (17.5%). Four species (4.8%) with an Indo–
Mediterranean distribution also occurred in this area.

The allocation of species to the main orders of the
class Demospongiae (Table 3, 4, 5) showed that the
richest order, in terms of species number in the Aegean
Sea, was Poecilosclerida (24% of the total species)

Table 2 Species contribution to in-group similarity (cut off for low contributions: 50.00%)

Species Contribution(%) Species Contribution(%)

North Aegean in-group similarity (58.9%) South Aegean in-group similarity (53.7%)
Tethya aurantium 3.33 Spongia officinalis 10.07
Petrosia ficiformis 3.33 Scalarispongia scalaris 10.07
Ircinia variabilis 3.33 Geodia cydonium 10.07
Chondrilla nucula 3.33 Stryphnus mucronatus 4.03
Chondrosia reniformis 3.33 Sarcotragus foetidus 4.03
Sarcotragus foetidus 2.87 Petrosia ficiformis 4.03
Aplysina aerophoba 2.87 Hippospongia communis 4.03
Tethya citrina 2.87 Calyx nicaeensis 4.03
Geodia cydonium 2.87
Cliona celata 2.87 Levantine in-group similarity (37.6%)
Mycale massa 2.66
Axinella verrucosa 2.66 Spirastrella cunctatrix 8.82
Spongia officinalis 2.42 Cliona viridis 8.82
Agelas oroides 2.25 Chondrosia reniformis 8.82
Axinella cannabina 2.25 Cinachyrella australiensis 5.88
Dysidea fragilis 2.21 Petrosia ficiformis 5.88
Suberites ficus 2.00 Ircinia variabilis 5.88
Scalarispongia scalaris 2.00 Mycale massa 5.88
Geodia conchilega 2.00

Fig. 3 Cluster analysis (a) and
MDS (b) showing relationships
among the Aegean and
Levantine subareas
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followed by the Hadromerida (20%). In the Levantine
Sea, Halichondrida prevailed (22%), while Poeciloscle-
rida, Dictyoceratida and Haplosclerida had an almost
equal participation in the total demosponge fauna of
this area. A gradual decrease in the contribution of
Poecilosclerida, Hadromerida and Astrophorida and a
corresponding increase of Halichondrida and Haplo-
sclerida from the North Aegean to the Levantine was
observed. The horny sponges (Dictyoceratida) had their
lowest participation in the fauna of the North Aegean
(14% of the total species of the area) and the highest in
that of the South Aegean (17%).

With respect to depth, out of the 200 species found in
the Aegean Sea, 158 (79%) were found in the sublittoral
(0–40 m), 112 (56%) in the circalittoral zone (40–
120 m), and 34 (17%) in the bathyal zone (deeper than
120 m) (Table 4). It should be mentioned that 26 species
recorded in the upper sublittoral zone (13% of the total
number of Aegean species) were found in submarine
semidark or dark caves (Table 4). Regression analysis
(Fig. 4) showed that the number of species was a nega-
tive function of depth (r2=0.954, P<0.05). Moreover,
116 species (58%) were restricted in one of the three
depth zones, 19 species (9.5%) occurred at all depths
and 65 species (32.5%) were distributed in two out of the
three zones studied. Cluster analysis performed for
species presence/absence at 40-m depth intervals
(Fig. 5a) revealed two distinct groups of depth zones at a
similarity level of 27.2%, one of them further separated
in two groups (similarity 57.1%). These three groups
correspond to the three depth zones of the Mediterra-
nean: sublittoral, circalittoral and bathyal. The results of
MDS confirmed the above grouping (Fig. 5b). In the
Levantine, 88% of the species were found in the sub-
littoral zone (Table 5). A considerable number of species
(22.3%), however, were living in caves.

Discussion

To date, the demosponge fauna of the Aegean Sea,
counting up to 200 species, constitutes 37% of the total

Mediterranean demosponges (Voultsiadou 2005). Thus,
the Aegean Sea ranks third in the Mediterranean in
terms of demosponge diversity, following the western
Mediterranean (80%) and the Adriatic (40%), although
until recently its sponge fauna was considered underes-
timated (Pansini et al. 2000). This scaling agrees with
that for the Mediterranean octocorals (Vafidis et al.
1994) and amphipods (Stefanidou and Voultsiadou
1995), but other groups such as decapods (Koukouras
et al. 1992), ascidians (Koukouras et al. 1995), gastro-
pods (Koutsoubas et al. 1997) and polychaetes (Arvan-
itidis et al. 2002) are represented by higher species
numbers in the Aegean than in the Adriatic Sea.

The demosponge fauna known up-to-date from the
Aegean and Levantine Sea totals 284 species. A decrease
in demosponge species numbers is apparent from the
North Aegean to the Levantine Sea. The majority
(58.5%) of the species has been found in the North
Aegean, 36.6% in the South and 30% in the Levantine
basin. This was related to the research effort devoted to
the three areas. The same is also true for the bivalve

Table 3 Comparison of Levantine Sea, Aegean Sea, Italian coasts and European coasts according to their demosponge order diversity:
species numbers and (in parentheses) percentages

Orders of Porifera Levantine Sea Aegean Sea Italian coasts European coasts

Homosclerophorida 6 (7) 7 (3.5) 11 (2.6) 17 (1.1)
Spirophorida 1 (1.2) 2 (1) 4 (1) 21 (1.4)
Astrophorida 6 (7) 22 (11) 48 (11.3) 144 (9.9)
Hadromerida 8 (9.4) 39 (19.5) 72 (16.9) 185 (12.7)
Chondrosida 2 (2.4) 2 (1) 2 (0.5) 5 (0.3)
Lithistida 2 (2.4) 2 (1) 3 (0.7) 14 (1)
Poecilosclerida 13 (15.3) 48 (24) 124 (29.1) 620 (42.6)
Halichondrida 19 (22.3) 21 (10.5) 63 (14.7) 172 (11.8)
Agelasida 1 (1.2) 1 (0.5) 1 (0.2) 1 (0.1)
Haplosclerida 12 (14.1) 26 (13) 59 (13.8) 180 (12.4)
Dictyoceratida 13 (15.3) 24 (12) 26 (6.1) 49 (3.4)
Dendroceratida 1 (1.2) 3 (1.5) 9 (2.1) 39 (2.7)
Halisarcida – 1 (0.5) 2 (0.5) 5 (0.3)
Verongida 1 (1.2) 2 (1) 2 (0.5) 5 (0.3)

Fig. 4 Regression analysis of depth and number of demosponge
species found at 20-m depth intervals in the Aegean Sea
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species of the Greek seas (Zenetos 1997). Although
further research could possibly reduce the differences in
species numbers among areas, the overall picture is not
expected to change since it reflects the different condi-
tions prevailing in these areas discussed in detail below.

Multivariate analysis indicated a clear separation of
the Levantine from the Aegean Sea. The former, which
is the oldest part of the Mediterranean, has been de-
scribed as an extremely stressed environment having
high salinities and temperatures, defined by an annual
mean isotherm of 20�C and a surface isohaline of 39 ppt
(Por 1978). Its severe oligotrophic conditions have been
pointed out in order to explain the impoverished species
diversity and the small sizes of the Levantine biota (e.g.,
Por and Dimentman 1989). This ‘‘nanism’’ was observed
in sponge specimens found on the coasts of Egypt
(Burton 1936) and Israel (Lévi 1956). Spicules of smaller
size were observed by Carteron (2002) in demosponges
from the Lebanon coast, in comparison to specimens
from the western Mediterranean. Furthermore, the
Levantine fauna has been recently receiving the influence
of the Lessepsian migration phenomenon (Por and
Dimentman 1989), which is also reflected in its sponge
diversity (see below).

The Aegean Sea was further separated into two
groups, one for the North Aegean and another for the
South Aegean, by multivariate analysis. This grouping is
again consistent with the differences in the geographical,

physical, chemical and biological characteristics of the
two areas. The North Aegean coasts are in their greatest
length continental and receive high river inflow amounts,
while the South Aegean ones include open areas and a
plethora of islands. Moreover, the North Aegean is
subjected to the strong influence of the low-salinity and
cooler Black Sea water and has, in comparison to the
South Aegean, lower temperature and salinity values,
but higher phytoplankton concentration, chlorophyll a
and PLP (phytoplankton-like pigments) values as well as
higher zooplankton abundance comparable to that of
other Mediterranean regions (Valioulis and Krestenitis
1994; Stergiou et al. 1997, etc.). On the other hand, the
South Aegean receives the salty Levantine Intermediate
Water, carrying a limited supply of nutrients and is
generally characterized as one of the most oligotrophic
parts of the Mediterranean Sea (Valioulis and Kreste-
nitis 1994; Stergiou et al. 1997; Psarra et al. 2000, etc.).
Such a differentiation agrees with Bianchi and Morri
(2000) who, discussing the Mediterranean marine bio-
diversity, distinguish the North Aegean as one of the ten
biogeographical sectors of the Mediterranean Sea and
include the South Aegean in one sector along with the
Levantine Basin. The above authors observed a signifi-
cant qualitative impoverishment of benthos in the South
Aegean (Bianchi and Morri 1983). The effect of nutrient
availability on the differences in composition and
diversity of benthic communities between continental
margins and oceanic islands in tropical areas has been
shown by various authors according to Taylor (1997).
Dissimilarity between North and South Aegean island
coasts on the basis of a 64 sponge species presence/ab-
sence has been previously calculated (Kefalas et al.
2003), while no differentiation in bivalve diversity was
found corresponding to a geographical pattern (Zenetos
1997). Sponges, as sessile filter feeding organisms,
strongly reflect differences in the abiotic environment
and are considered as live indicators of environmental
characteristics (Carballo et al. 1996).

The observed dissimilarity between the two sectors of
the Aegean has been attributed to a large number of
species appearing very frequently in the northern sector,
while being absent or present in only low frequencies in
the southern sector. The impoverishment of the South
Aegean was further supported by the fact that its in-
group similarity was the result of the contribution of a
small number of very common and widely distributed or
commercial Mediterranean species. The same was true
for the Levantine where, additionally, four Lessepsian
migrants (Cinachyrella australiensis, Geodia micropunc-
tata, Lissodendoryx schmidti and Hyrtios erecta) con-
tributed, of which Cinachyrella australiensis was among
the first six highly contributing species.

The analysis of the distribution of the zoogeograph-
ical categories showed that most of the species occurring
in the Aegean and the Levantine Sea were Atlanto–
Mediterranean, followed by the endemics, the cosmo-
politan and the few amphi-Atlantic species. This ranking
disagrees with that given for the Mediterranean demo-

Fig. 5 Cluster analysis (a) and MDS (b) showing relationships
among depth zones (depth in m) in the Aegean Sea
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sponges by Pansini (1992) who calculated a composition
of 45.7% endemics, 38% Atlantic–Mediterranean and
10% cosmopolitan species. These percentages stand,
more or less, for the western Mediterranean demo-
sponges since 80% of the Mediterranean species have
been found in this area (Pansini 1996), an area that
supports the most ‘‘typical’’ Mediterranean fauna
(Bianchi and Morri 2000). One possible reason for the
reduced number of endemic sponges recorded in the
Aegean up-to-date is the lack of research in deep waters
and special habitats (e.g., caves). Two of the recently
described species, Coscinoderma sporadense (Voultsia-
dou et al. 1991) and Hemiasterella aristoteliana (Voul-
tsiadou and van Soest 1991), were found in semidark
caves of the North Aegean. Pansini (1992) indicated that
research in waters deeper than 100 m increased the
number of the known endemic sponges in the western
Mediterranean during 1980. On the other hand, recent
works (e.g., Carballo et al. 1997) suggest that some
species previously characterized as Mediterranean en-
demics, should be considered Atlantic–Mediterranean,
thus decreasing the endemic component. Above all, it is
possible that sponges follow the general west–east gra-
dient of the endemic species numbers in the Mediterra-
nean: 77.5% of the total in the Western Mediterranean,
34.6% in the Adriatic Sea and 22.5% in the Eastern
Mediterranean (Fredj et al. 1992). This gradient was
evident from the comparison of zoogeographical cate-
gories in the Aegean and the Levantine. The stressing
conditions and their lability over short time-spans did
not allow for speciation in this eastern part of the
Mediterranean (Por and Dimentman 1989). Various
invertebrate groups demonstrate this trend of decreasing
endemism in the Mediterranean from west to east (Ko-
ukouras et al. 2001). However, Arvanitidis et al. (2002)
did not find differences in the distribution of the zoo-
geographical categories of polychaetes among the
Mediterranean areas. It is worth mentioning that none
of the four Indo–Mediterranean species that entered the
Levantine basin as lessepsian migrants (Tsurnamal
1969b) have been up-to-now found in the Aegean Sea.
The very high contribution of the Atlantic–Mediterra-
nean component in the Aegean and the Levantine con-
firms that the exchange of faunal elements between the
Atlantic and the Mediterranean extends to the eastern
part of the latter (Pansini 1992; Koukouras et al. 2001).
The various zoogeographical categories do not seem to
exhibit important differences in the two sectors of the
Aegean possibly due to the small size of this area.

The ordinal distribution of demosponges in the three
study areas indicated a NW–SE gradient, which is in
accordance with the general aspect that sponges with
skeletons rich in spongin are well distributed in warm
waters, being replaced at high latitudes or deeper waters
by sponges with siliceous skeletons (Vacelet 1988). The
preference of keratose sponges for shallow and warm
habitats has been attributed to the inhibition of their
larval dispersal and settlement success by the decrease in
temperature (Maldonado and Young 1996). Out of the

56 genera recorded in the Levantine (Table 5), two
(Gastrophanella and Microscleroderma) have a tropical
distribution (Perez et al. 2004), while at least 32 (e.g.,
Agelas, Alectona Chelonaplysilla, Chondrilla, Chondro-
sia, Didiscus, Erylus, Spongia) have a distinct tropical-
subtropical diversity center, lacking or rare in cold water
areas (estimated according to van Soest 1994).

An estimation of demosponge diversity at the order
level from two species lists, one for the Italian coasts
(Pansini 1995) and another for the European coasts (van
Soest 2001), given in Table 3, permitted a comparison
with the Aegean and Levantine data: Poecilosclerida, the
most diverse of all poriferan orders, both in species
numbers and in morphology (Hooper and van Soest
2002), demonstrates an obvious gradual decrease in
species numbers from NW to SE. This decrease may
possibly be attributed to the fact that major families and
genera of this order such as Myxillidae, Crellidae,
Raspaillidae, Mycale, Tedania, Hymedesmia Phorbas,
Clathria (van Soest 1994, etc.), show a distinct diversity
center in cold and deep waters or have a worldwide
distribution. On the other hand, an increasing tendency
in the contribution of the orders Dictyoceratida, Halic-
hondrida, and Homosclerophorida is observed. These
orders are highly represented in the Mediterranean by
genera or families such as Ircinia, Dysidea, Spongiidae,
Acanthella, Axinella, Myrmekioderma, Plakina, Cortici-
um, mostly distributed in warm temperate or tropical
environments (van Soest 1994).

Multivariate analysis of the bathymetric distribution
of the Aegean sponges showed a clear distinction of the
three depth zones: sublittoral, circalittoral and bathyal.
The number of species was negatively correlated with
depth, partly reflecting the intense research activities in
the shallow waters of this area and the poor knowledge
of the deeper waters (Pansini 1992). It is generally
accepted that in the western Mediterranean, the richest
zone in demosponges is the circalittoral (Vacelet 1988;
Maldonado and Uriz 1995). Many of the sciaphilic spe-
cies of this zone, however, also live in dark sites of the
shallow sublittoral (Posidonia rhizomes, algae, rock cre-
vices, caves, etc.), a very common case in the Aegean Sea.
Demosponge distribution in the sublittoral zone has been
connected to the level of direct solar irradiance and the
algal competition, rather than to depth (Uriz et al. 1992;
Pansini 1997). Moreover, Maldonado and Uriz (1995)
showed that outside the Mediterranean, in the Azores
and the Canary Islands, the medium sublittoral zone
exhibits maximal species richness, whereas faunal
impoverishment occurs in the lower sublittoral and
circalittoral levels. The above authors claim that the
general pattern of biotic affinity is determined predomi-
nantly by horizontal (geographic) distances while the role
of vertical distance (bathymetry) is much less significant.
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ferent stages of this work, as well as K. I. Stergiou for his valuable
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Table 4 List of demosponge species reported from the Aegean Sea (from Voultsiadou 2005)

Species Areas Depth ZC

A B C D E F

Order Homosclerophorida
Family Placinidae
Corticium candelabrum (Schmidt, 1862) 1 2 0 1 0 0 1–32 AM
Oscarella lobularis (Schmidt, 1862) 2 4 2 0 0 0 *4–40 C
Plakina dilopha Schulze, 1880 0 1 0 0 0 0 4 E
Plakina monolopha Schulze, 1880 0 1 0 0 0 0 *10 C
Plakina trilopha Schulze, 1880 0 4 0 0 0 0 4 C
Plakinastrella copiosa Schulze, 1880 0 1 0 0 0 0 *10 E
Plakortis simplex Schulze, 1880 1 3 1 0 0 0 3–5 C
Order Spirophorida
Family Tetillidae
Craniella cranium (Müller, 1776) 0 0 1 2 1 0 5–63 C
Family Samidae
Samus anonyma Gray, 1867 0 2 0 0 0 0 6 C
Order Astrophorida
Family Ancorinidae
Holoxea furtiva Topsent, 1892 0 0 1 0 0 0 1 E
Jaspis johnstoni (Schmidt, 1862) 0 4 0 0 0 0 0.5–10 AM
Penares helleri (Schmidt, 1864) 1 3 3 1 1 0 *3–100 AM
Stelletta dorsigera Schmidt, 1862 0 1 2 0 0 0 5–10 E
Stelletta grubii Schmidt, 1862 2 2 2 0 0 0 1–140 AM
Stelletta hispida (Buccich, 1886) 0 1 0 0 0 0 30 AM
Stelletta mediterranea (Topsent, 1893) 0 0 0 1 0 0 75 E
Stelletta stellata Topsent, 1893 1 2 0 0 0 0 1–6 E
Stryphnus mucronatus (Schmidt, 1868) 2 0 1 2 2 2 *3–135 E
Stryphnus ponderosus (Bowerbank, 1866) 1 2 0 0 0 0 30–60 AM
Family Calthropellidae
Pachastrissa pathologica (Schmidt, 1868) 0 0 0 0 1 0 70 E
Calthropella stelligera (Schmidt, 1868) 0 0 1 0 0 0 20 AM
Family Geodidae
Erylus discophorus (Schmidt, 1862) 2 3 2 0 0 2 *1–15 AM
Erylus euastrum (Schmidt, 1868) 3 3 0 1 0 0 *3–40 AM
Geodia barretti Bowerbank, 1858 0 2 0 0 0 0 4–6 AM
Geodia conchilega Schmidt, 1862 3 5 3 1 0 0 0.5–80 E
Geodia cydonium (Jameson, 1811) 4 5 5 5 5 5 *1–150 AM
Family Pachastrellidae
Pachastrella monilifera Schmidt, 1868 2 2 2 0 0 0 6–125 C
Poecillastra compressa (Bowerbank, 1866) 2 0 0 0 0 0 110 AM
Stoeba plicata (Schmidt, 1868) 1 5 0 0 0 0 0.5–30 AM
Thenea muricata Bowerbank, 1858 3 4 1 2 0 0 60–400 AM
Vulcanella gracilis Sollas, 1888 0 0 0 2 0 0 184 AM
Order Hadromerida
Family Clionaidae
Cliona celata Grant, 1826 4 5 5 1 0 0 2–90 C
Cliona nigricans (Schmidt, 1862) 0 0 0 2 0 0 32–40 E
Cliona rhodensis Rützler & Bromley, 1981 0 0 0 2 0 0 32–40 E
Cliona schmidti (Ridley, 1881) 0 1 1 0 0 0 1–30 C
Cliona thoosina Topsent, 1887 0 0 0 0 0 1 1 E
Cliona vermifera (Hancock, 1867) 0 0 1 0 0 0 1 AA
Cliona viridis (Schmidt, 1862) 1 2 4 5 1 2 0.5–150 C
Cliothosa hancocki (Topsent, 1887) 0 0 1 0 0 0 1 C
Family Hemiasterellidae
Hemiasterella aristoteliana Voultsiadou & van Soest, 1991 2 1 0 0 0 0 *12–15 E
Paratimea pierantonii (Sarà, 1958) 0 0 0 1 0 0 32 E
Stelligera stuposa (Montagu, 1818) 1 1 0 0 0 0 60 AM
Family Placospongiidae
Placospongia decorticans (Hanitsch, 1985) 0 0 1 0 0 0 1 E
Family Polymastiidae
Weberella verrucosa Vacelet, 1960 1 0 0 0 0 0 70 E
Family Spirastrellidae
Diplastrella bistellata (Schmidt, 1862) 5 2 0 1 0 0 *10–75 AM
Diplastrella ornata Ruetzler & Sarà, 1962 0 0 0 0 0 3 *2 E

Appendix
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Table 4 (Contd.)

Species Areas Depth ZC

A B C D E F

Spirastrella cunctatrix Schmidt, 1868 1 5 1 0 1 3 0.5–90 C
Family Stylocordylidae
Stylocordyla pellita (Topsent, 1904) 0 0 0 1 0 0 360 AM
Family Suberitidae
Aaptos aaptos (Schmidt, 1864) 0 3 2 2 1 1 0.5–60 C
Aaptos papillatus (Keller, 1880) 1 0 0 0 1 0 40–110 AA
Protosuberites ectyoninus (Topsent, 1900) 0 0 0 1 0 0 75 E
Prosuberites denhartogi (Lamarck, 1815) 0 0 2 0 0 0 1–15 AM
Prosuberites longispinus Topsent, 1893 0 0 0 1 0 0 75 AM
Pseudosuberites hyalinus (Ridley & Dendy, 1886) 2 2 2 0 0 0 60–150 AM
Pseudosuberites sulphureus (Bowerbank, 1866) 2 0 0 0 0 0 3–5 E
Rhizaxinella pyrifera (Delle Chiaje, 1828) 3 2 3 1 0 0 3–150 AM
Suberites carnosus (Johnston, 1842) 2 1 4 0 0 0 5–150 C
Suberites domuncula (Olivi, 1792) 4 0 5 1 1 0 1–100 C
Suberites ficus (Linnaeus, 1767) 4 3 3 0 0 0 30–150 AM
Suberites massa Nardo, 1847 2 0 5 0 0 0 5–60 AM
Suberites syringella (Schmidt, 1868) 0 0 2 0 1 0 60–150 AM
Terpios coerulea (Carter, 1882) 2 0 0 0 0 0 25–30 C
Family Tethyidae
Tethya aurantium (Pallas, 1766) 5 5 5 2 1 0 1–182 AM
Tethya citrina Sarà & Melone, 1965 4 5 5 0 1 0 1–100 AM
Family Timeidae
Timea chondrilloides Topsent, 1904 0 0 0 1 0 0 184 AM
Timea geministellata Pulitzer-Finali, 1978 2 2 0 0 0 0 4–6 E
Timea mixta (Topsent, 1896) 0 0 1 0 0 0 1–3 AM
Timea stellata (Bowerbank, 1866) 0 1 5 0 0 0 1–80 AM
Timea stellifasciata Sarà & Siribelli, 1960 0 0 1 0 0 0 10 AM
Timea unistellata (Topsent, 1892) 0 0 1 0 0 0 95–115 AM
Family Alectonidae
Alectona millari Carter, 1879 0 2 1 0 0 0 1–4 AM
Spiroxya heteroclita Topsent, 1896 0 1 0 0 0 0 20 E
Order Chondrosida
Family Chondrillidae
Chondrilla nucula Schmidt, 1862 5 5 5 0 2 0 0.5–110 C
Chondrosia reniformis Nardo, 1847 5 5 5 3 2 1 0.5–70 C
‘‘Lithistid’’ Demospongiae
Family Theonellidae
Discodermia polydiscus du Bocage, 1869 0 1 1 2 0 0 *10–360 AM
Family Azoricidae
Leiodermatium lynceus Schmidt, 1870 0 0 0 1 0 0 207 AM
Order Poecilosclerida
Family Acarnidae
Acarnus tortilis Topsent, 1892 0 0 1 0 0 0 1–3 AM
Family Coelosphaeridae
Lissodendoryx cavernosa (Topsent, 1892) 0 0 1 0 0 0 1–3 E
Lissodendoryx isodictyalis (Carter, 1882) 0 0 2 0 0 0 1–15 C
Family Crambeidae
Crambe crambe (Schmidt, 1862) 2 4 5 2 1 1 1–40 AM
Family Crellidae
Crella fusifera Sarà, 1969 0 0 1 0 0 0 90 AM
Crella sigmata (Topsent, 1925) 1 0 0 0 0 0 0.5 AM
Family Desmacellidae
Desmacella annexa (Schmidt, 1870) 2 1 1 1 0 0 30–350 C
Desmacella inornata (Bowerbank, 1866) 0 0 1 0 0 0 50 E
Family Esperiopsidae
Ulosa stuposa (Esper, 1794) 4 2 4 0 0 0 5–90 AM
Ulosa tenellula (Pulitzer-Finali, 1983) 0 0 2 0 0 0 5–15 E
Family Hamacanthidae
Hamacantha falcula (Bowerbank, 1866) 1 0 0 0 0 0 350 AM
Family Hymedesmiidae
Hemimycale collumela (Bowerbank, 1866) 2 0 2 0 0 0 3–40 AM
Hymedesmia peachi (Bowerbank, 1882) 0 0 2 0 0 0 5–15 AM
Hymedesmia simillima Lundbeck, 1910 1 0 0 0 0 0 80 AM
Hymedesmia versicolor (Topsent, 1893) 0 0 2 0 0 0 5–15 AM
Phorbas fictitius (Bowerbank, 1866) 1 0 0 0 0 0 40 AM
Phorbas paupertas (Bowerbank, 1866) 0 0 2 0 0 0 5–15 AM
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Table 4 (Contd.)

Species Areas Depth ZC

A B C D E F

Phorbas posidoni Voultsiadou & van Soest, 1991 1 0 0 0 0 0 30 E
Phorbas tenacior (Topsent, 1925) 0 0 0 2 0 2 *1–40 AM
Family Merlidae
Merlia normani Kirkpatrick, 1908 0 0 0 0 0 1 *1 AM
Family Microcionidae
Antho involvens (Schmidt, 1864) 0 0 0 0 0 1 40–110 AM
Clathria cleistochela (Topsent, 1925) 0 0 4 0 0 0 5–15 AM
Clathria coralloides (Olivi, 1792) 0 0 2 0 0 0 3–10 AM
Clathria gradalis (Topsent, 1925) 0 0 5 0 0 0 5–15 AM
Clathria jolicoeuri (Topsent, 1892) 0 0 4 0 0 0 1–15 AM
Clathria toxistyla (Sarà, 1959) 0 0 0 0 0 1 40–110 E
Clathria toxivaria (Sarà, 1959) 0 0 2 0 0 0 5–15 E
Clathria translata (Pulitzer-Finali, 1978) 1 0 1 0 0 0 50 E
Family Mycalidae
Mycale contarenii (Martens, 1824) 3 0 5 0 0 0 1–50 AM
Mycale lingua (Bowerbank, 1866) 0 0 0 2 0 0 32 AM
Mycale macilenta (Bowerbank, 1866) 0 0 2 0 0 0 1–15 AM
Mycale massa (Schmidt, 1862) 4 4 5 0 1 0 1–100 AM
Mycale retifera Topsent, 1924 0 0 0 1 0 0 32 AM
Mycale rotalis (Bowerbank, 1874) 0 1 2 0 0 1 1–65 AM
Mycale serrulata Sarà & Siribelli, 1960 0 0 2 0 0 0 90 E
Mycale syrinx (Schmidt, 1862) 3 2 0 0 0 1 45–350 AM
Mycale tunicata (Schmidt, 1862) 2 1 1 0 1 0 1–100 AM
Family Myxillidae
Myxilla rosacea (Lieberkühn, 1859) 0 2 5 0 0 0 1–80 AM
Family Raspailidae
Eurypon cinctum Sarà, 1960 0 1 0 0 0 0 30 E
Eurypon clavatum (Bowerbank, 1866) 0 0 0 1 0 0 63 AM
Eurypon coronula (Bowerbank, 1874) 0 0 0 1 0 0 180–220 AM
Eurypon major Sarà & Siribelli, 1960 0 0 4 0 0 1 5–100 AM
Raspaciona aculeata (Jonhston, 1842) 0 0 2 2 1 1 10–100 AM
Raspailia viminalis Schmidt, 1862 2 2 5 2 1 1 10–100 AM
Family Rhabderemidae
Rhabderemia topsenti van Soest & Hooper, 1993 0 0 1 0 0 0 1–3 AM
Family Tedaniidae
Tedania anhelans (Lieberkühn, 1859) 3 2 4 1 1 1 3–150 AM
Order Halichondrida
Family Axinellidae
Axinella cannabina (Esper, 1794) 5 4 3 1 2 1 7–100 E
Axinella damicornis (Esper, 1794) 4 3 3 2 2 0 10–184 AM
Axinella polypoides Schmidt, 1862 3 4 2 0 1 1 10–100 AM
Axinella verrucosa (Esper, 1794) 5 4 4 2 2 0 7–70 AM
Family Bubaridae
Hymerhabdia intermedia Sarà & Siribeli, 1960 0 1 0 1 0 0 30–63 AM
Cerbaris curvispiculifera (Carter, 1880) 0 0 0 0 0 1 40–110 E
Family Desmoxyidae
Didiscus stylifer Tsurnamal, 1969 0 0 0 0 0 1 0.5–2 E
Myrmekioderma spelea (Pulitzer-Finali, 1983) 0 2 0 0 0 0 *2–10 E
Family Dictyonellidae
Acanthella acuta Schmidt, 1862 2 1 1 1 1 1 *5–90 E
Dictyonella incisa (Schmidt, 1880) 0 0 1 0 0 0 35–70 AM
Dictyonella marsilli (Topsent, 1893) 0 1 2 0 0 1 *10–200 AM
Dictyonella obtusa (Schmidt, 1862) 0 1 2 0 0 0 10–150 E
Dictyonella plicata (Schmidt, 1864) 0 0 0 2 0 0 63–70 AM
Scopalina lophyropoda Schmidt, 1862 2 2 0 0 0 0 1–40 AM
Family Halichondriidae
Halichondria aurantiaca (Schmidt, 1864) 0 0 2 0 0 1 5–80 E
Halichondria panicea (Pallas, 1766) 0 0 5 1 1 0 3–30 AA
Hymeniacidon perlevis (Montagu, 1818) 0 1 3 2 2 0 1–70 AM
Laminospongia subtilis (Pulitzer-Finali, 1983) 0 0 0 0 1 0 50–110 E
Spongosorites flavens Pulitzer-Finali, 1983 0 0 0 0 1 0 90–110 E
Spongosorites intricatus (Topsent, 1892) 2 0 1 0 0 0 35–70 E
Topsentia contorta Sara, 1961 0 0 2 0 0 0 30–150 E
Order Agelasida
Family Agelasidae
Agelas oroides (Schmidt, 1864) 5 4 3 3 2 2 *1–150 E
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Table 4 (Contd.)

Species Areas Depth ZC

A B C D E F

Order Haplosclerida
Family Callyspongiidae
Callyspongia septimaniensis Griessinger, 1971 0 0 1 0 0 0 4 AM
Siphonochalina expansa Sarà, 1960 0 0 0 0 1 0 50–60 E
Family Chalinidae
Dendroxea lenis (Topsent, 1892) 0 0 0 0 0 1 40–100 AM
Haliclona aquaeductus (Schmidt, 1862) 0 1 0 1 0 0 30–50 AM
Haliclona cinerea (Grant, 1862) 0 0 3 0 0 0 2–15 C
Haliclona cratera (Schmidt, 1862) 0 0 2 0 1 2 1–10 AM
Haliclona crassa (Topsent, 1925) 0 0 2 0 0 0 3–10 AM
Haliclona dubia (Babic, 1922) 0 2 1 0 0 0 1–80 E
Haliclona elegans (Bowerbank, 1866) 0 0 5 0 0 0 5–15 AM
Haliclona fibulata (Schmidt, 1862) 1 0 5 0 0 0 1–80 AM
Haliclona fulva (Topsent, 1893) 0 0 0 0 0 1 40–100 AM
Haliclona implexa (Schmidt, 1868) 0 0 2 0 0 1 5–100 C
Haliclona mamillata Griessinger, 1971 0 0 0 1 0 0 52 E
Haliclona mediterranea Griessinger, 1971 0 0 1 1 1 0 50 AM
Haliclona montagui (Fleming, 1828) 0 0 2 0 0 0 3–10 E
Haliclona mucosa (Griessinger, 1971) 0 0 1 0 0 0 5–15 AM
Haliclona sarai (Pulitzer-Finali, 1969) 0 0 0 1 0 1 40–100 AM
Haliclona simulans (Johnston, 1842) 2 0 5 0 1 0 5–110 AM
Haliclona subtilis (Griessinger, 1971) 0 0 3 0 0 0 5–15 AM
Haliclona rhizophora (Vacelet, 1969) 1 2 0 0 0 0 55–110 E
Family Niphatidae
Pachychalina rustica Schmidt, 1868 0 2 0 0 0 0 20–25 E
Family Petrosidae
Petrosia clavata (Esper, 1794) 0 0 0 1 1 1 40–110 E
Petrosia ficiformis (Poiret, 1798) 5 5 5 4 2 2 *0.5–80 AM
Petrosia vansoesti Boury-Esnault, Pansini and Uriz, 1994 0 1 0 0 0 0 *20 AM
Family Phloeodictyidae
Calyx nicaeensis (Risso, 1862) 0 2 2 2 2 3 3–65 AM
Oceanapia fistulosa (Bowerbank, 1873) 0 0 3 0 0 0 5–40 C
Order Dictyoceratida
Family Irciniidae
Ircinia dendroides (Schmidt, 1862) 2 2 1 1 0 1 *1–30 AM
Ircinia fasciculata (Pallas, 1766) 5 0 2 1 1 0 3–30 C
Ircinia oros (Schmidt, 1864) 2 2 1 2 1 0 3–80 AM
Ircinia paucifilamentosa Vacelet, 1961 2 2 0 0 2 0 *4–40 E
Ircinia pipetta (Schmidt, 1868) 0 1 0 0 0 0 30 E
Ircinia variabilis (Schmidt, 1866) 5 5 5 2 1 2 *1–200 AM
Ircinia vestibulata Szymanski, 1904 0 0 0 1 0 0 30 E
Sarcotragus foetidus Schmidt, 1862 5 4 5 2 4 2 *1–300 AM
Sarcotragus spinosulus Schmidt, 1862 3 3 0 0 0 0 1–40 AM
Family Spongiidae
Coscinoderma sporadense Voultsiadou, van Soest & Koukouras, 1991 2 2 0 0 0 0 *3–40 E
Hippospongia communis (Lamarck, 1814) 3 2 3 4 2 2 1–100 E
Spongia agaricina Pallas, 1766 2 1 0 2 2 0 50–100 AM
Spongia nitens (Schmidt, 1862) 2 0 1 1 1 0 1–100 AM
Spongia officinalis Linnaeus, 1759 5 3 5 5 5 5 3–200 AM
Spongia virgultosa (Schmidt, 1868) 2 3 4 0 0 1 1–80 AM
Spongia zimocca Schmidt, 1862 0 2 2 2 2 0 5–70 E
Family Thorectidae
Cacospongia mollior Schmidt, 1862 2 0 1 1 0 0 4–70 E
Scalarispongia scalaris (Schmidt, 1862) 3 3 5 5 5 5 3–350 AM
Fasciospongia cavernosa (Schmidt, 1862) 2 3 0 1 0 0 *1–85 AM
Family Dysideidae
Dysidea avara (Schmidt, 1862) 2 2 2 2 1 0 3–110 AM
Dysidea fragilis (Montagu, 1818) 4 3 5 1 1 0 1–84 C
Dysidea incrustans (Schmidt, 1862) 2 0 2 0 0 0 2–15 E
Dysidea tupha (Martens, 1824) 0 0 2 0 0 0 3–10 E
Pleraplysilla spinifera (Schulze, 1878) 1 0 0 0 0 0 110 AM
Order Dendroceratida
Family Darwinellidae
Aplysilla rosea (Barrois, 1876) 1 0 1 0 0 0 1 AM
Dendrilla acantha Vacelet, 1958 0 0 0 1 0 0 120 E
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Table 5 List of demosponge species reported from the Levantine Sea (sources: Burton 1936; Levi 1957; Tsurnamal 1967, 1969a, 1969b;
Ilan et al. 1994; Muricky et al. 1998; Carteron 2002; Perez et al. 2004)

Species Areas Depth ZC

G H

Order Homosclerophorida
Family Placinidae
Corticium candelabrum (Schmidt, 1862) 0 1 10–30 AM
Oscarella microlobata Muricy, Boury-Esnaul, Bezac & Vacelet, 1998 0 2 *6–34 E
Oscarella lobularis (Schmidt, 1862) 0 1 10–30 C
Plakina reducta (Pulitzer-Finali, 1983) 0 2 *5–6 E
Plakina weinbergi Muricky, Boury-Esnault, Bezac & Vacelet, 1998 0 1 *10 E
Plakortis simplex Schulze, 1880 0 1 *5 C
Order Spirophorida
Family Tetillida
Cinachyrella australiensis (Lamarck, 1815) 2 4 5–20 IM
Order Astrophorida
Family Anconidae
Jaspis johnstoni (Schmidt, 1862) 0 2 *6–34 AM
Penares helleri (Schmidt, 1864) 0 2 *6–34 AM
Family Geodidae
Erylus discophorus (Schmidt, 1862) 0 1 8 AM
Erylus euastrum (Schmidt, 1868) 0 1 *5 AM
Geodia conchilega Schmidt, 1862 3 5 10–30 E
Geodia micropunctata Row, 1911 0 1 1–1.5 IM
Order Hadromerida
Family Alectonidae
Alectona millari Carter, 1879 0 1 5 AM
Family Suberitidae
Aaptos aaptos (Schmidt, 1864) 2 2 10–40 C
Family Clionaidae
Cliona schmidti (Ridley, 1881) 0 2 *6–30 C
Cliona viridis (Schmidt, 1862) 3 3 10–36 C
Family Placospongiidae
Placospongia decorticans (Hanitsch, 1985) 0 2 *5 E
Family Spirastrellidae
Diplastrella ornata Ruetzler & Sarà, 1962 0 1 *2–6 E
Spirastrella cunctatrix Schmidt,1868 3 3 10–50 C
Family Tethyidae
Tethya aurantium (Pallas, 1766) 3 1 7–30 AM
Order Chondrosida
Family Chondrillidae
Chondrilla nucula Schmidt, 1862 1 2 0–25 C
Chondrosia reniformis Nardo, 1847 3 3 3–30 C
‘‘Lithistid’’ Demospongiae
Family Siphonidiidae
Gastrophanella phoemciensis Perez, Vacelet, Bitar & Zibrowius, 2004 0 1 *2–3 E

Table 4 (Contd.)

Species Areas Depth ZC

A B C D E F

Family Dictyodendrillidae
Spongionella pulchella (Sowerby, 1804) 0 1 1 1 0 0 3–60 C
Order Halisarcida
Family Halisarcidae
Halisarca dujardini (Johnston, 1842) 1 2 2 0 0 0 3–40 C
Order Verongida
Family Aplysinidae
Aplysina aerophoba Nardo, 1843 5 4 5 1 1 3 2–40 AM
Aplysina cavernicola (Vacelet, 1959) 0 0 4 1 1 2 2–110 AM

Number of specimens per species in each area were transformed
into semiquantitative values as follows: 0 absent species, 1 species
recorded once in an area, 2 species recorded with 2–5 specimens, 3
species recorded with 6–10 specimens, 4 species recorded with

11–20 specimens and 5 species recorded with more than 20 speci-
mens. Depth is presented in m (* = species found in caves). ZC
zoogeographical category: AM Atlantic–Mediterranean, C cos-
mopolitan, E endemic, AA amphi-Atlantic species

248



Table 5 (Contd.)

Species Areas Depth ZC

G H

Family Scleritodermidae
Microscleroderma lamina Perez, Vacelet, Bitar & Zibrowius, 2004 0 1 *2–3 E
Order Poecilosclerida
Family Coelosphaeridae
Lissodendoryx schmidti (Ridley, 1884) 0 1 - IM
Family Crambeidae
Crambe crambe (Schmidt, 1862) 1 2 *7–30 AM
Family Hymedesmiidae
Phorbas paupertas (Bowerbank, 1866) 0 2 10 AM
Family Microcionidae
Clathria gradalis (Topsent, 1925) 1 0 94 AM
Clathria jolicoeuri (Topsent, 1892) 2 0 34–85 AM
Family Mycalidae
Mycale massa (Schmidt, 1862) 2 3 10–65 AM
Mycale retifera Topsent, 1924 2 0 22–85 AM
Mycale sanguinea Tsurnamal, 1969 0 1 0–7 E
Family Myxillidae
Myxilla prouhoi (Topsent, 1892) 2 1 10–85 AM
Myxilla rosacea (Lieberkühn, 1859) 1 1 10–85 AM
Family Raspailidae
Raspaciona aculeata (Jonhston, 1842) 0 1 10–30 AM
Raspailia viminalis Schmidt, 1862 0 1 10–30 AM
Family Tedaniidae
Tedania anhelans (Lieberkühn, 1859) 2 0 17 AM
Order Halichondrida
Family Axinellidae
Axinella cannabina (Esper, 1794) 0 2 10–30 E
Axinella minuta Levi, 1959 0 2 10–30 E
Axinella polypoides Schmidt, 1862 0 4 *6–43 AM
Axinella verrucosa (Esper, 1794) 0 1 10–30 AM
Family Bubaridae
Bubaris sarayi Ilan, Ben-Eliahu & Galil, 1994 0 1 830 E
Bubaris vermiculata (Carter, 1880) 1 0 15 C
Hymerhabdia pori Tsurnamal, 1969 0 2 0–7 E
Hymerhabdia reichi Tsurnamal, 1969 0 2 0–7 E
Family Desmoxyidae
Didiscus stylifer Tsurnamal, 1969 2 2 *0.5–85 E
Myrmekioderma lacazei (Schmidt, 1868)) 0 2 *2–6 E
Myrmekioderma spelea Pulitzer-Finali, 1983 0 2 *5–6 E
Family Dictyonellidae
Acanthella acuta Schmidt, 1862 0 1 *7 E
Dictyonella marsilli (Topsent, 1893) 1 0 29 AM
Dictyonella pelligera (Schmidt, 1864) 2 0 44–60 E
Family Halichondriidae
Axinyssa digitata Cabioch, 1968 0 1 12 AM
Ciocalypta penicillus Bowerbank, 1864 1 1 8 C
Halichondria sitiens (Schmidt, 1870) 1 0 15 AM
Hymeniacidon kitchingi (Burton, 1935) 1 0 50 AM
Spongosorites genitrix (Schmidt, 1870) 2 0 10–30 AM
Order Agelasida
Family Agelasidae
Agelas oroides (Schmidt, 1864) 2 3 10–37 E
Order Haplosclerida
Family Chalinidae
Chalinula renieroides Schmidt, 1868 0 2 24–30 AM
Haliclona cinerea (Grant, 1862) 3 0 5–34 C
Haliclona cratera (Schmidt, 1862) 0 2 10–30 AM
Haliclona fibulata (Schmidt, 1862) 1 1 10–40 AM
Haliclona grossa (Schmidt, 1864) 2 0 15–60 E
Haliclona implexa (Schmidt, 1868) 1 0 12–85 C
Haliclona semitubulosa (Lieberkühn, 1859) 2 0 3–12 E
Haliclona simulans (Johnston, 1842) 0 1 10–30 AM
Haliclona steueri Burton, 1936 1 0 85 E
Haliclona viridis (Keller, 1881) 1 0 58 C
Family Petrosidae
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