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ABSTRACT In rhe Medirerranean sea, phorophiljc algae are rhe maio farure ofwell-lir lnroral rocky borroms. Despire differen(es in rhe srrucrurc of th€ alsal
.over, rheir faunjsric associarions are considered m falrly be homogeneous. The aim ofche present study is to rel.re th€ structùraL va.ìarjons in spÈ.e

ofphorophilic altsae assemblages and thejr associared malacolosical tarocoeoes.

Two main srrucruEl parrerns, respecrively dep.h-relared and algae-r€lated, have been found for the mollusc associations- The 6rsr partern may be

consid€red as a soff of bioloSical record of overall deprh-relaEd (hanses in water movemenr. The second better reflects the variability in habirÀr

complexiry resulr;ng from rhe morpholoSy of rhe dominanr algal rhalli.

RIASSUNTO Il ruocene a molluschi delle alghe foro6le dell'isola di Lampedusa (Strerro di Sicilia, Mediterraneo meridiooale).
Nel Medireffaneo, le alghe forofile sono la principale emeraena fisiooomica dei fondi rocciosi ben illuminari. Nonosranre lè differenze nella strur
tura della copertura àlgale, l€ arsdiazioni hunistìche sooo coosider.te come abbctanza omogene. S.opo del presente lavoro è di conelare le varia
zionj srrurrurali nello spazio delle associazioni di aLshe forofile e delle malacocenosi ad esse lesare.
Sooo stari evidenziatj due diversi patterns s$uttuoli delle àssocjazioni malacologiche, rispetrivamenre profondità-dipendente' e 'alga-dipendente.

Il p.imo pùò ess.re coosideato una sorra di regisr.arore bioloaico deÌla variazione complessiva dell eneraia ambienrale (idrodinamismo) che si sv;
luppa.on la profondirà!. In particolare, una pr,ma aa§o(iaione, composm da Foche e slezionare specie, semba essere sreremenre legata alla zona di
fmngenre; una seconda associazione, più divelsificata, si rinviene al livetlo immediaramente sottostante. Queste due malacocenos; superficiali sooo

nertamente separare da un sortosraore cenoclino, che si sviluppÀ con l'aumentare della profondità, artraverso uoa forte discontinuità faunistica. ll
secondo partern è b€n correlato con la variabilità nella compl€ssirà di habìtar prodotta dalla morfoloSia dei talli al8al; dominaori. Is parricolare,

sono sraÉ messe iD evidenra rre malacocenosi principali, as(iare rispeftivamenre a macrofire di gaode taglia con cauloide sinaolo ererto e b€n ani-
colaro (ad esempio Clr,reiru girold), n^$ofite ererre di raalìa media con cauloide cespitoso (ad esenp\o Ctio\eira d»ì.ntd.ù\ ed, in6oe, a macrolìte
di taglia medio-piccola con talli poco articoìati, ad esempio le feofite dei geoeti Hdlaptùi! e Dicttotd.

R. CHEMELLO,Dipatinenro di BioloSia Atrimale, via Arhirafi, I8 l-90123 Palemo (Iralia).

G.F. RUSSO, Stazione Z@losica A. Dohrn , Iab. di Oceanografia Bioloaica, villa Comunale, I-80121 Napoli (Italia).

INTRODUCTION
According to the bionomic model of PÉtÈs & PIC^RD (1964),

photophilic algae are the main feature of well-lit Iittoral rocky

bottoms in the Mediterranean Sea and are at the same time, the

structuring component of the coenotic system of the infralit-
toral plain. Yet, the algal components of rocky bottoms are

very variable both qualitatively aod quantitatively, in space

and rime.
This srare of affairs was bionomically resolved through the

ideotification of a number of'facies' of the same singie bio-
coenosis, named accordiog to the dominant species. Facies are

the result of rearrangemencs in the dominance of different algal

populationswhich are mainly related to light intensity, water

movement and nutrient suppiy. More recently, PÉRÈs (1982)

considered these bionomic units merely as 'assemblages', i.e.

groups of co-occurriog species which are the direct effect of the

historical evolution of the environment. MEINEsz ,, al. (1983)

re-evaluated the ecological meaning of'facies', coosidering them

as single, different'biocoenoses', i. e. well-integrated systems

recurring ìn space and time.

Despite rhis bionomic re-evaluation, the ecological organiza-

tioo of chese systems, in cerms of structure and function, has

been poorly ìnvestigated, mainly as tegards the animal compo-

nent. The first comprehensive studies of BELLAN-SANTINI (1962)

and LEDoYER (1962) gave a descriptive analysis of the vagile
fauna associated withthe different algal facies of shallow rocky
bottoms, but little attention was paid to their variability in
space and time. Molluscs seem to be an important group in the

fauna living in these systems. PouLrcEK (198i) found an almost

homogeneous mollusc assemblage between I and 30 m depth,

on a rocky bottom near Calvi (Corsica), but gave no information

on the structure of the associated algal cover.

The problem is therefore to couple investigations oo differ-
ent types ofalgal cover with those on their associated fauna. The

aim of the present study, carried out on the rocky bottoms of
Larnpedusa, a southern Meditetranean island, is to examine vari-
ations with depth and exposure of both the photophilic algae

assembiages and the associated malacological taxocoene. Lirtle is
known about the malacological associations Iiving around this
island, as the qualitative collections ofSptot et al. (1971) rcpre

sent the ooly data available. In their study, each species was

artributed to a biocoenosis rezrn PÉnÈs & PIcARD (1964\, ar,à

the presence ofa certaìn number of littoral systems was deduced

by sirnply assuming a srrict relationship between species and

ecological systems. Apart from the fauoistic interest of thìs

work, the Authors did not provide information on the structure

of the different mollusc assemblages and on the habitat they

originated from.
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MATERIALS AND METHODS

Study area
The island ofLampedusa, in the Pelagian archipelago (Strait of
Sicily), is a calcareous plateau belonging to the North-African
platform (Fig.l). The name 'Pelagian', meaning "island of open

sea", explains why the island has ooly 40-60 days/year of calm
waters. The morphology of the coast and the slope of the bot-
tom are varied: the northern side is characterized by high cliffs
with fallen boulders, the southern side is indented by rias which

descend gently ioto the sea.

Sampling procedures
In July 1990 a total of forty-five samples of benthos were col-

lected from hard bottoms by scuba divers, The sampling proto-

col considered 5 levels (0, -1, -1, -5, -10 m) along 9 transects

distributed around the island (Fig. l).
A homogeoeous area of 900 cmz (30x30cm) was sampled in

three phases, in order to preveot the escape of the vagile fauna

Firsr, a suction sampler was used for the collection of vagile fau-

na; the algal cover was then scraped off with a hammer and chis-

el and stored in a nylon bag; Iastly, the suction sampler was used

again to remove the organ-
is ms of the hypostratum
(CHEMELLo. 1991). After eval-
uation of the algal cover, the

samples were washed through
a 0.5mm mesh sieve and all
living specimens were sorted,

identified and counted.

Data analysis
Community pa,r^meters 1 Jen-

.r// BouDotrREseu[ ( 197 I ),
such as abuodance, species

ric h oes s, quali tat ive and
quantitative dominance, fre-
queocy and diversity, were
ca lcu lated on the cheraw
data, arranged io a

species/samples matrix. The

SHANNoN & tWE^vER (1948)

diversity iodex (H'), based

on rhe probabilistic sorting
of individuals among species

and evenness (J), calculated
accordiog to the form ula

ptoposed by PIEtou (1966), were u.ilized as measures of
assemblage organization.
Srructural analysis was performed using multivariate techniques

of correspondence analysis (BENZECRì, 1973). The significance
of the factors in rhe ordinarioo model was evaluated usiog the
test of Frorrlrt ( 1974)-

RESULTS

Descriptive analysis

N

t

Figurc l. The Island of lmpedusa sith the smplina t6nr«s.

A preliminary analysis of the biocoenoses highlighted two A total of 10562 individuals belonging to 176 species were col-

maio enviroomeotal factors characterizìng the coastal area: Iected. I38 specres (7 8.4%') and 9356 individuals (88.6/o) were

water movemenr and sanding down. The former affects the Gastropods, lO species (5.7 7.) 
^nd 

617 iodividuals (5 .4a/o) wete

northero coast, characterized by pebbles and gravel while the Polyplacophorans, and 28 species (15.9Vo) and 589 individuals

Iatter factor affects rhe sourhern coast, where sandy bottoms are (5.6%) were Bivalves (Tab.1). Among the gastropods, the fami-
covered by dense beds of Poidonia aceaxicd. As regars the hard ly Rissoidae (26 species and 3491 individuals) was dominant in

subsrrara, above t2 m depth rhese are covered by rich assem- borh qualitative and quantìtative terms, wich some species of
blages ofphotophilìc algae, wìthout marked differences in com- particular biogeographical interest, such as Rirraa sùt//a and

position around the island (CHEMELLo & DI GERoNIMo, 1992). Abatta arantca-

On the whole, the most Frequent species (100% of samples)

wete Vemktnt tliquetrn, Dendropona p*taet» anà Sinezona ting*
lata at O m; Acantbothitona cri ita 

^t 
I m;Jtjùinrs grauinae and

Cahmbella rartica at 3 m,Jrjabinur y&inae and Rìsua aaiabìlit

^t 
5 rni Bittiw. latreilliì, Tricolia tewù arLd Alaania liwata at lO

m depth (Fig. 2).

The dominant species vr'ere De dr7paùa petrae rìt (57.0t%),

Sinezona cìxgtlata (9,4%), Aloanìa benia tind (7.\Va), Vefl et r

triqletrtu (6.6%) and Cartlìta callulata (1.5Vo\ at Orn1, Setia

anbìgta (13.3), Acanthochitona rinia (11.1/o), Aloanìa beniant-

na (l0.1Vo), Dendropond Petlaeuù (9.2Vo) and Rissoidae spp. juv.

(5j-

01

LAMPEDUSA Island

I
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(8.4o/o) zt lm; Setìa anbìgru (25.7 o/o), Btttinn larreillii (l'l.r%),
Risoa imìtù l).7 ), Acantbochitona trinita (1.8a1) andJtjttbinus
grauiue (1.\Vo) at 3mi Bittimt latreìllii (78.0o/o), Eatanina fitlgi
dd 6.6%\ Setìa anltigra (6.4Vo), lvbrsc to cosrttlat$ (5.5Va) and

R*soa sinilù (5.2Va) at 5m; Biti/n ldtreìllii (2O.)%), Aluania
lineata (8.1%),Tricolia tewu (7.87o), Aluania aratica (6.8/o\ arLc)

Pitinu glabuta (4.7 a/o) ar 7Om.

In Fig. 3, the values of abuodance (log scale) and species

richness, obtajned by grouping rhe samples accordiog to depth,
are reported in a direcr biplot. A linear trend of increasing val-
ues for both parameters is evident, except for the 5 m level,
which is characterized by a dectease in abundance.

The variarion with depth of the qr-rantiative domioaoce of
molluscs in rhe hyposrratum add epist(arum is reported in Fig.
4. Ar the 0 m level, the malacofauna of the hypostratum domi-
nates with"75Vo of total abundance. From a depth of lm, the
dominance of the epistratum malacofauna increases, wirh the
increase in algal cover, reaching values between 5OVo aod 8O/a

berween I and l0 m depth,
As regards the diversity indexes, the same pattern is found in

all the transects: H' increases with depth (Fig. 5) as does J,
which shows a particularly marked increase between 0 and 1 m
(Fig.6).

Slructural analysis by ordination
Fig. 7 shows the ordination model obtained by correspondence

analysis (two sìgnificanc factors: Fl= l7.l% and F2= 10.4% of
the total variance). In the factorial plane, the station'poinrs have

a parabolic distribution, typical of a quadratic relationship

between the two factors (FRESI & GAuBI, 1982). Along F1, the
station-poinrs are distributed wirh their consistent position
along the depth traosects, with the shallowest ones stroogly
polarized in the positive portion and the deepest ones in the
negative. The lack of strong discontinuities accounts for the

development of a coenotic gradient (coenocline). However, the

shallow station-points (0-lm) are less clumped thao the others,

as a result of a higher coenotic variability at these levels (note

the small discontinuity among the lm stations). Along F2, the

intermediate and the deepest stations are rather spread out, with
che larrer srrongly polarized rn rhe posirive parr.

In order to better distìnguish the patterns of the model, the

saturarion values of the station-points along each of the two
axes were considered separately (Fig. 8). Io the plot, the
'depth-related'pattern along Fl becames more clear, while the
distributìon of sration-poinrs along F2 is well related to the
chaoges in the dominant species of the algal cover. Thìs 'algae-

related' pattern is due to the opposition of the statioos charac-

terized by C)\t|kird spp., and the stations characterized by
'other phaeophycaeae', io the negative part of the factor.
Amoog the Clgoreird spp. stations, the displacement along F2

is, in turn, deprh-related'. In fact, the deep stations (character-

ized by C. spinota) have a strong polarization while the shallow
starions (chancterized by C. anentacea ùnd C. camprerra) h,\e
Iow sarurarion values.

In order to assess how the malacological taxocoefle behaves in
relation to the 'depth-related' gradient described, a plot of the

sarurarion values along F1 of both sration-points and species-

points was made (Fig. 9). Three clusters of specìes, accounting

S. ambiBua-

V- triquetrus
Où€rs

s ambicua
S ambisua

C- calyculata

S. ambigùa

Figurc 2. dominanr speciB per depth.

B laueillii

B.latreillii
B.lareillii

>97<



Renalo Chemello & GiovanniFulvio Russo

3
D
--
--

10000

1000

for three different malacological assemblages, are evident (Tab.

J). Cluster A is associated with the 0 m s@tions, cluster B is

associated with the I m stations, and cluster C includes the
species related to the stalions in the l-10 m depth range, where
a clear coenocline is evident.

In ordet to assess how the mollusc taxocoene ìs related to
the algae-related gradienr, a plor of rhe saturarion values
along F2 of both the sration-points and rhe species-points was

made (Fig. l0). A malacological coenoclìne is displayed along
this axis. However, some slight discontiouities may be

observed, coflsistent with the pattern of rhe statioo-points. A
first discontinuity in the malacological coenocline (between

clusters A and B; cfr. Tab. 3) separates the species associated

with Cyttoteia spp. from rhose associateà with Halopterìs spp.,

Dictypteù spp. and other Phaeophyceae. A further slight dis-

Abundance (log scale)

-10m

60 80 100

Specific richness

continuity within cluster A separates,
in turo, the malacological association
related to the deep species of Clrra-
seira from that related ro the shallow
ones.

The shallow starions PM1 and
PG1, characterized by a turf com-
posed of rhìzoids of Dit)tata fafi\la
and Anphìroa igida, are strorgly
polarized in the negative part of the
factor. togecher wirh the mollus,.s Rr:-
J\a tcttrfd, Setia ambigua and Acantbo-

cbit0na crit?ita. Together with the
deepest stations, colonize<J by Cytta-
yira rpito$, is clusterized an ioterme-
diate one (PGl), characrerized by §ar-
gattttnt t,rlgare, whìch has a sìmilar
malacological associarion despite rhe

difference in depth.

DISCUSSION AND CONCLUSION
The Pelagian archipelago is along way from polluted areas and

is iofluenced by large exchanges of sr'arer masses berween the
western and eascerrì basins of the Medicerranean. Also from a

biogeographìcal point of view, the islands may be coosidered a

aransìtioflal zone between the eastern and western Mediter-
ranean sub-regions. The co-occurence in the malacological asso-

ciations of abundant populatioos of eastern (e.g. Ritu,a wrna)
and sr'esreln taxa (e.g. Alc,ania \rdni@) is fùrther evidence of a

biographical crossroads.

The coastal envrronment around the island is of parcicular

inrerest, as a high variability in enviroomental and biological
paramerers occurs over a restricted area. The environmental gra
dients are particularly steep, allowing a more effective interpre-
tation of rhe natural paarerns. On rhe other hand, the main lit-

toral feature of shallow rocky bottoms,
above 10 m depth, is the preseoce of
Iuxurìant algal associarions which are

almost homogeneous in species compo-
sition (Sc^MMACcA sr al., l99jr.

The malacological taxocoene living
in this eflvironment show their two
main structural patterns, related to
Jeprh and to tlpe ofalgal cover respe(-

tively. The first pattern may be consid

ered as a sort of biologìcal record of
depch-related changes in environmental
energy (i.e. warer movement). Two
maiacological assemblages (groups F1-A
and Fl-B in Tab. l) may be recognized

in the upper levels of the transects (0

and lm). In rhe Ìiterature (PÉRÈs &
PTGRD, 1964; BELLAN-S^NTINI, 1962;

1964; PANDorro et dl., 1992), these
assemblages are mixed in the single
association of the 'exposed upper

14012040

Fisure l. Direct biplo! ofÀbundance values, in lo8 scale, and specific ri(hness per deprh

100o/o

a0"/o

600/o

4Ùo/o

20%

0o/o im 5m lom

Figure 4. Variar;ons with depth ofquànrirarive dominance of mollusc§ in rhe ePisrrarum and lìvPosrratum

of Cltro$ìta zlgù rùft.
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Sr""'"9!Iq9re!ry"qlglgygfoccurrence Ff/.

1 Vermetus triquetrus 77,8

Species ordered by total dominance

1 Dendropoma petrueum

otoh

17,8

2 Rissoa sinilis 75,6 2 Bittium latreillii 11,2

3 Acanthochitonacrinita

t uitra ariiuta-
75,6 3 Setiaambigua .___

8,27

73,3 4 Alvania beniamina 4,07

5 Bittium latreillii 68,9 5 Rissoa similis 3,56

6 Setia anbigua

7 Jujubinus gravinae

68,9 6 Sinezona cingulata 
_.._

7 Acanthochitonacrinik

3,5

68,9 3,45

I Sinezona cingukk 66,7 I Vernetus tiquetrus 3,07

9 9448!!!v!e!t_ - §r I Eatonina fulgjlL

10 Alvania lineata

2,7

10 Colunbella rustica 64,4 2,63

11 Conus mediterraneus 64,4 11 Tricolia lenuis

12 Eatonina tulgida

13 Tticolia tenuis

57,8 12 Alvania oranica

55,6 IJ Cardik calyculata 2,17

14 Musculus costulatus Jé,J 14 Mitra cornicula '1,93

15 Alvania lineata 48,9 15 Musculus costulatus 1,8

ta leqyglil!!' __ ,,u0

1! !9,,!9!!!9p- -- 1,4e

18 _ Juiubinus gravinae _- _ - :,37

19 Alvania cancellata 1,23

16 Celijhium sp.juv. .__. _,__.46,7
17 Rissoa variabilis 46,7

18 Alvania beniamina yA
42,219 Alvania oranica

20 Haminoea hydatis t22 ?9 !!!4or!it9n!!o,,uC!!u 1 ,15

21 Nassariuscostulatus 42,2 21 Ceithiun sp. juu. 1,07

22 Alvania cimex 22 Rissoa scurra 0,86

0,8523 Alvania cancellata 37,8 23 Columbella rustica

24 Chiton olivaceus

zs aioo"*ta àiiiara

33,3 24 Chiton olivaceus _ 0,82

0,81J.',J 25 Barleeia unilasciak

26 Musculus discors 31,1 26 Gibberula miliaria 0,8

27 Rissoa guerinii 31,1 27 Granulinaclandestina 0,74

0,7128 Chauvetiasubmamillata 31,1 28 Nodulus contortus

29 Muricopsis cristata 3'1,1 29 Nassariuscostulatus 0,67

0,65

0,57
30 Arca noae 31,1 30 Runcinasp.

sl !!4@p!,arSyr!!yftii 31,1

3] !yqop9!!t49!m 

-- 

28'e

31 Conus mediterraneus

32 Musculus discors 0,55

33 Pisinna glabruta 28,9 33 Rissoa vatiabilis 0,53

34 Barleeiaunilasciata 28,9 34 Pusittina radiata 0,52

35 Gibbula tubinoides 28,9 35 Rissoa guetinii 0,47

36 Lepidochitonacorrugala

37 Rissaa scurra

26,7

zo,l
3:L 9!ary9!! rubry?mlllta 0,43

37 Pisania striala 0,35

38 Grunulinaclandestina 38 Muricopsis cristata

9e !!ryr"rp. 261

26,7

39 Gibbula turbinoides

40 Cerithium tupestre 40 Vexillum sauignyi __ __ !32
41 Vexillum savign\i _-2!! 41 Alvania cimex 0,3f_

i4
0,25

12 lE*!d!!9!t!'
43 Vexillun ebenus

24,4 42 Marshallora adverca

43 Ceùhium vulgatum

44 Fissurella nubecula44 Nodulus contoftus trt ozs

45 Pisania striak ,c, 45 Arca naae

46 Clanculus cruciatus 46 Hergt"!!!ncu!!t _

47 Striarca laclea

48 Marshallora adversa

222

20 48 Cora iophila rneyendorffii

49 Cerithium ru1estrc 0,21

17,8 50 Clanculus cruciatus50 Chrysallidadoliolum
0,17

Table 1. species arrangecl in order oftheir frequencv of occurrence and dominnnce' resPectivelv'
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Transect Sample Depth

2,20802 0,6777

-1 250 1,57613 0,55631

IEì / 2,81862 0,85521

Ptlt5 3,26383 0,89089

-10 141 3,4137 0,87715

PGA PGO 19 1,27545 0,43317

PGl -1 2,28575 0,70156

185 3,31',119 0,86984

PG5 103 :1ry1
2,77008

0,934'12

PGX -10 1028 0,68816

13 0,75717 0lesl
0,8s422tc1 -1 14 2,35989

tc3 17 _.
30

2,25832 0,79709

tc5 2,1y24

2,46501

0,62632

-10 51 _ 482

390

0,62694

cPo 1,6783 q!4!9_

cP1 -1 137 2,36557 0,77699

2,97955 0,87603

cP5 2,77096 0,7'1579

-10 2,27678 qf4qq
0,54518

SPI 12 178 1,35472

sP1 -1 164 2,01587 qf129l

0,78135SP3 19 2,30063

2,35434 0,76167

SPX -10 35 100 3,10392 0,87303

FAR FRO 17 0,9153 0,32306

-3

2,0jq02 0,81 131

_2.84451 _- 0.87306

a99829 _ 0,89979 _
-10 3,075 0,9438

PAL PAO 0,715 0,28774

PAl -1 14 60 2,099 0,79536

17 114 2,043 0,72109

PA5
a o/./. 0,8835

PAX -10

0

49 142 3,499 0,89907

CGR 17 _156 _ 1.422 _
27 92 2,8401

0,5019

CGl .,| 0,86172

trlrJ 32 415 2,pq1 0,57711

CGX -10

165 _2,8e4 _ !w5
338 2]0L_- 0,4955

PS0 18 1,752 0,60615

-1 196 2,003 0,63026

PS3 32 610 _ 1,678 

- 

0'48!y

PS5
e ae,

3,1701

0,9502s

0,84815-10 153

PSO

Table2.Numberofspecìe§(S),numberofinLlividuals(N),shannondivcrsitvindex(H')andevennessQ)ofeachsample'
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Groups Groups

F1 F2 F1

1 Vermetus triquetrus 51 Chtysallidadoliolum

2 Rissoa sinilis 52 Pollia dotbignyi

3 Acanthochitonacrinita 53 Calliostomalauoieri

4 Mitta conicula 54 Chauvetia brunnea

5 Bittiun latreillii 55 Alvania discors

6 Setia anbigua 56 Bittiun rcticulatun

7 Jujubinus gravinae 57 Pinctada radiata

I Sinezona cingulata 58 Patella caerulea

I Cadita calyculata 59 Pollia scabru

10 Columbella rustica 60 Fusinus rudis

11 Conus nediterraneus 61 Juiubinus striatus

12 Eatonina fulgida 62 Lame aia peBpicua

63 Odostomiaeiaveciana

B

A'13 Tricolia tenuis

14 Musculus costulatus 64 Fissurella nubecula

15 Alvania lineata 65 Mytilastet minimus

16 Cetithiun sp. juu. 66 Lepidopleuusscabridus

17 Rissoa vatiabilis 67 lschnochito issoi

18 Alvania beniamina 68 Alvania senislriata

19 Alvania oranica 69 Ocinebrinaedwardsii

20 Haminoea hydalis 70 Ctena decussata

21 Nassatiuscostulatus 71 Emarginulaoctaviana

22 Alvania cimex 72 Aplysia lasciata

23 rAlvary cancellgg 73 Plagiocardiumpapillosun

24 Chiton olivaceus 74 Pusillina radiata

25 Gibberula niliaria 75 Ammonicerafischeriana

26 Musculus discors 76 Woforceps aristata

77 Elysia timida27 Bissoa oueinii

28 Chauvetiasubnanillata 78 Thuridilh hopei

29 Muricopsis crislata 79 Mitrella scipta

30 Arca noae 80 Elysia vitidis

31 Coralliophilameyendotffii 81 Acmaea viginea

32 Dendrcpoma pettaeun 82 Stnmonilahaemasloma

33 Pisinna glabrata 83 Mitra nigra

34 Baleeia unifasciata 84 Acanthochitonalascicularis

35 Gibbula turbinoides 85 Alvania scabra

36 Lepidochitonaconugata 86 Mitrella sp. juv.

37 Rissoa scura 87 Vexillum ticolor

38 Granulinaclandestina 88 Rissoella intlata

39 Runcinasp. 89 Colubra a reticulata

40 Ceithium rupestre 90 Lepidochilonacinerea BB
41 Vexillum savignyi 91 Mitre a spelta

42 Hexaplex trunculus 92 Clavagellamelitensis

43 Vexillun ebenus 93 I'langiliellataeniata

94 Clanculus jussieui44 Nodulus contoftus CA'
45 Pisania striata 95 Megalomphalusazonus CA'
46 Clanculus cruciatus 96 Lithophaga l fiophaga C B

47 Striarca lactea 97 Gibbulavaria B B

F48 Marshallora adversa 98 Alvania getyonia c
49 Brssoa juv, ind. 99 Buccinulum comeun B

50 Cerithiun vulgatum 100 Aplysiopsiselegans

Table 3. Groups ofspecies according their posirion of Fl and F2. The species are numbered according to rheìr frequency of occurrence
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Fisure 6. Par.e.ns ofeveoness index, accordins co PrFLou, io all th€ rransecÉ.

infralittoral'. In the present study they are clearly secluded, mark-
ing a dìscontinuity between the true surf zone and a deeper level

with relatively low water movement. The assemblage ofthe upper
level (0m) is characrerized by low evenoess values due to the dom-
inance ofa few selected species such as Dendropama Petrde n. A
more even aod diversiiìed assemblage is present io the iower level
(1m) due to the less selecrive environmental conditions.

Below 3m, a depth-related coenocline (group Fl-C in Tab.

3) follows a coenotic dìscontiruity which probably marks the
chaoge from lacerating to oscillating water movements ('first
crìtìcal depth' of the zonation model of RIEDL, 1971). The coen-

ocìine is <haracterized by an increase rn communiry organiza-

rion wirh depth, reflected by the increasing values of diversity
and evenness.

Apart from depth-relared changes in envitonmental ener-

gy, the malacological assemblages sho§/ a secood structural
patrern related ro the habitat complexity of the dominant
algal morphology. Two main assemblages lelated to differenr
types of algal rhallus morphology §/ere recognized. The first
(group F2-A in Tab. 3) is associated with structurally complex

macrophytes of large size (10 40 cm) with erect and well-
articulated cauloids, which were found at all depth levels (e-g.

species of the genus Clttoseira). The second malacological
assemblage (group F2-B in Tab. 3) is associated with simple
structured macrophytes of small or medium size (5-15 cm)
with less articulated thalli, such 

^s 
ahe phaeophytae Hal,lteit

spp. aod D)ct1,ota spp.
In addition, among the species associated with Cjttokird

spp., a furrher distincrion may be made (AMtco et dl., 1985\
between those living on large algae with single cauloids (e.g. C.

tpìrold), which maioly colonize the lower levels of the transects,
and those liviog on medium-sized algae with coespitose
cauloids (e.g. C. anentacea), which colonize rhe upper levels
(sub-groups F2-Al and F2-42 respe«ively in Tab. 3).

Similar coeootic patcerns on hatd substrates, more related to
biologicaÌ (e.g. algal cover) than physical condirions (e.9.

depth-related warer movement), have beeo described for Poly-
chaetes (ABBTATI et al., l)87; GIANGR,{NDE, 1988). On the
basis of species composition, these srudies point out the co-
occurence on rocky bottoms of a faunistic and a floristic
coenotic gradienr. However, the relationships between the dif-
ferent structural morphologies of the thalli and the related fau-
nal association Iiving 'on' and 'ioside' this bìological substrate
§rere not iovesrigated.

The preseot study shows how the habicat structure repre-

sented by the organisms is an environmental parameter which
plays an imporrant role in rhe marine envlronmenr.
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