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Thc rcsulB or a sludy curri ed \lUI un Ihe cpillora or a rhoJulilh bctl frolli Ihe USl ica Isiand 
Marn!c Rc .... ·l'\lc (MedilerralM'an Scn) arC hcrcwilh prcsclIl ~d. A liSI of 117 tn\a al s~c,r,c Dnd 
Il!rra~c i r,c lc\'cl (4 CyUl/OI'/J)'ceae. RO Rhodvph)"c('(J(!. 8 U11"Op/Jyc~'{/e, 2 CIIf(Jroph,l"ct'//(, and 
23 pmH..'Of/hycellC ) has bo;. ... '11 obtain(.'tI. among "hich A/sù/i"m OJFIl/linllm C. Agardh is Il no,,", 
I\.-.:ord for 11M: I sl~t>d or Ustica. Among Rhodophyccac, cight rhodolith. forming taxa ha\'c hc.'n 
r«ogni5Cd; l.llllOf/lry/lllm. LI/ho/hamrriorr. ,\'eogt/llÌll/i/hmr and f'hyt/l/lIOIiIIIl/ll "crc Ihe pre. 
dominanl gCIM:r.I. The ca1culated RhodophyCl'lldPhacoph}ccaC ino,,;>, ..ah>o: or J.S ~ho"$ c\ i· 
tlcncc o r thc hIgh aoondancc <lf Ihc n.'tI a lga<" and oflhc subtropical chamclcr Of lh'5 flora. 
111c t10riSlic composi lioo or Ihis modolilh bed coold suggeo.l Ihe presenct.' of Ihe facics com· 
monl), kno" n in Iht.' \\'t.'sl~·m McdilclT3ncao al> "Frec Melolx:sI3e-. or" hich Ihe l ' hp.ru/ho/i/ho
Llllw/h,m",i."lIt/I ('(JNllliuidis assoc iali"n tGiaccon" 19(5) Gmccone 1'J94 rcpn:SCnlS tlle I)'pi
ca l aspccl. MOfI.'O\·cr. lne Irnnsilional posilion of this communi ly. prooobly due IO a loca li), 
OI:cunin~ combinalion ufholh clim.:llic at>d (.'.:I3phic faCIOf"S. has bo;.-.:n d"OI011slrnlcd. 

Circalittoral soli bottoms, influcnced by laminar currents (horizonlal currcnlS with vcry 
low vcrt ical mixing). are usually coloniscd by benlhic macro-nlgill cOmlllunilies. cal1ed 
"rhodo1ith beds", whosc ,lccurnu lation produces characteristic ca1carcous ucposils. 

These commun ities are dorninated by frcc-li ving structures composcd 1110sll y 01' non
gcniculalc corall ine algac (Coral/illuceae. Rlwdophycea(!). living or dead. and referred [O 

as "rhOOolilhs". A rhodolilh can be composcd enlirely afa non-geniculll ie coralline ulgu or 
can present a core 01' sandy granules or shells wilh a more or less regular :md conccntric 
growlh around Ihcm. 

Light and water mOlion conslitute thc main factors influencing thc distribulion o!' 
rhodolith-!'onning spccies: howcvcr, grazing. burial. !'ouling. competilion (e.g. with comls 
and sponges) and biolurbation (rolling o!'rhodoliths due lo Illovements o!' crustaccans and 
fi shes ) are also regarded as importanl influcncing clemenls. aITccting thcir form, shape and 
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size (Bosellini & Ginsburg. 197 1: Adcy & Mad ntyre. 1973: Basso. 1992: Di Geronimo & 
Giaccone. 1994: FOSler. 200 1). 

Th is community usually colonises. wi lh d itTcrcllt taxa, shallow sublidal wah:rs and il is 
fo und 100 in coastal lagoons (Calvo & aL. 1982) bui nC'IC T in brackish :\rcas. Il is widcly 
distribuled from the Arelie IO thc Tropics: in the Northeast Atlantic Ihis community is 
fo und moslly conccntr.lted on the Western European coasts. t'rom thc Canarics and 
Madcira IO thc Arelie (Adey & Adcy, 1973: Cabioch. 1974: Alfonso-Camllo & Gil 
Rodrigucl. 1982: Unlcr & al .. 199 1). 

In thc Western Mediterranean thi s community. com monly known as " Free Mclobcsiac", 
fo rms tile Phymll/holi"IO-Li,hv,ho/lllliellll1l corallioidis association (Giaccone 1965) 
Giaccone 1994, whose ma in coralline al gae are PhymalOli,holl ('{l/l'areI/m (Pallas) W. H. 
Adey & D. L. McKibbin and Li,IIOIhamllio/l corallivides (P. L. & H. M. CromHl) P. L. & 
IL M. Crouan . According IO Péres & Picard (1964) this association, colonising both the 
in fralittoral and circalittoral zones (Giaccone & al., 1994). correspollds to ti facies or the 
Coastal Detritie bioeoellosis, usually referred to as "macrl" in the At lantic area (Lemoine, 
1910: Pérès. 1967: Gillccone & al.. 1994). 

This community is chantctcriscd by a consistent degree orbiodivcrsity and bioll1ass and 
provides food and she lter for nUll1erous species of flora and fauna (Cabioch. 1969: 
Blunden & al" 1977; Basso. 1996: Castriota & al. . 1998). 

The epillorll. gcnerally found on ly on living rhodoliths. plays an important role wi th in 
th is community. l'he growth-fonn of the epiphytic spccies can \Veaken the infl uence of the 
currents. fac ilitatcs the consol idation ofthe sediment by marginaI prolifer.ttions fro m thcir 
base and also favours thc development of liule algal epi phytes that are taking advantage of 
the sheher being providcd IO Ihem (Cabioch, 1969). Moreover, its COll1llOSil ion 1ll3inly 
depends on the inter.tction of three faclors: sed imentalion. irradiance and hydrodynamics 
(Augier & Boudouresque. 1978). 

A1though several studies on Ihe epi fl ora of the rhodo1ith beds from Ihe Western 
Mediterranean ha ve been carried out (Dieuzede. 1940: Fddmann. 1943: Il uve, 1955; 
JacquOl!e. 1962: Giaççone. 1965. 1969. 1971: Bourcier. 1968: Fa lconen i. 1970: Augier & 
Boudouresque, 1978: Di Geronimo & Giaccone, 1994: Basso, 1996), lillle is kno\\ln aboul 
Ihis eornrn unily in the SOUlhern Tyrrhenian Sea. 

The investi~ation oft he epil10ra ofa rhodolilh bed fro m the Island ofUstic3. 0 11 whieh 
are so far avail3b le " 101 of infonnalion on the henthic marine alga l 110m (Giaccone. 1967: 
De Cristofaro. 1970: Furnari, 1984: Giaccolle & al.. 1985 a, 1985 b). cOllstitutcs Ihe objcct 
01' our sludy. 

III\'escigll ted area 

Thc Island or Ustica (Southern Tyrrhenian Sea. 380 42' N. 130 IO' E, Fig. I) is IOCilled 
iII 67 Km from thc nort hcrn coast of Sicily: il \Vas stated Nalura1 Marine Reserve by the 
Ministerial Dccrce of 12 November 1986. It hus a volcanic origin. rising IO more (han 2000 
rn from thc Tyrrhcnian !>ollom. Currcnts around Ihe island have ti cyclonic c irculation 
(anticlockwisc) eOlll ing trom the \Vesl. Thc island Is also influenced by the At lantic cur
renI. The is land . surroundcd by vcry clear waters, lies 0 11 a short continental shcl f with ils 
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Adriatic Sea 

Tyrrhenian Sea 

Fi g. I. Map ofthe sampl ing site. 

maximum extcnsion or 1800 m in the nort hern area ofthc island. This arca is almost entirc
Iy colonised by seag;rass Posidonia oceaniw (L.) Deli lc rcaching dcpths or 40-45 m. 

Thc sOll thern coast, instcad. is charactcrised hy a shorler continental shelf with steep 
rocky bottoms whcre algal commun itics have settled. Until depths 01'35 111 shorl Pmidonia 
oceanica meadows occur. Posidonia oceal/ica disappears at a dcpth of 40-50 m. 150 m 
l'rom the coasl. and it is replaced by sandy bottoms characlcrised by the presel1ce or 
org:mogcn ic dctritlls. arising from prcscnt-day organisms and co lonised by calcareous 
Rlwdophycèue. 

This solì bottom has becn the objcct of the prcscnt investigation. Within thc asscssed 
arca tcmperaturc rangcs from 13 "C in wintcr to 17 "c in summer and sa linity from 36.9 
to 37.9%0. 
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Malerials a nd methodll 

Samplin~ \Vas carried OUI during 1996-1998 cru iscs, according lO thc following calcn
dar: Novembcr 1996. July 1997. December 1997. Junc 1998. in order IO be able IO record 
thc occurring or any diffcrcnccs in communi ty composition . The samp lcs were collccted 
al a deplh or 50 m. by ti van Vecn gmb 0.1 m2. 16 I volume. along :l lrall scct or aboul 2 
Km. parallel lo the coaSI. 

During cach samplillg periodo we collcctcd five rcplicalcs according IO Sti m (1981). 
cach one in a diITerent poiol a fille studicd arca, for a total orlO samplcs. Samples wcre 
prcscr\'cd in 4% formalin solut ion with sea waler. 

Far Scanning electron microscopy. corall ine rcd algae were firs t Tinsed in dcmineraliscd 
Wil lcr and Ihcn air dricd. Fraclured rragmentS were subscquenl ly lTlo untcd on double sided 
slicky lape and coaled with gold . MOllo and mullispecific rhodoli lhs have bcen collecled, 
in both cascs only Ine living tha lli have bcen identificd, and assigncd IO genera and spccics 
iu,:cording lO Woclkerling (1988), Woclkerl ing & al. ( 1993), Irvine & Chambcrtain ( 1994), 
Chamberlain ( 1996). l3abbini & Brèssan (1997). Cabioch & al . (1998). Wodkcrling & 
Lamy (1998), Woclkerling & al . (1998), Al hanasiadis (1997, 19(9). 

A flori slic lisi was then prcparcd. in which taxa had bccn lisled in systematic order 
(generic and spccific laxa were soncd OUI a lphabetically). Eaeh laxon is also bcing aUrib
ulcd ils 0\\'11 phenology. choro logy ilnd ecological group (see Appendix ror Ihe kcy l O 

abbrc\'ialions). 
Chorological codes have bcen assigncd according lo Comlaci & al. (1 982) and 

Giaccone & al. (1985 b) whilsl ecological group codes rollo\\' Boudourcsq ue ( 1984). A 
comparison wilh olhcr tloristic lists eOllccmi ng Allanlic and Weslem Medilerranean macrl 
and ··free·living Pe)'Hol1lwlill" beds (Cubioch. 1969: Augier & Boudouresque. 1978: 
Ballesleros. 1994. 1988: Basso. 19(4 ) has also been made in order IO establish tlori stie 
simi larily arnong Ihem. 

The RlP biogeographic inoex (numbcr or Rhodophycc:lC IO Ihe numbcr of Phaeophyccac 
in3 givcn norislic liSI), inlnxluced by Feldrnann ( 1937). has been calculaled . 

Results a nd Disc ussion 

The sludy or Ihe samplcs has led IO Ihe idelllificalion or l 17 la.xa al speci fic and infm
spccifie level (4 CymlUl)I1Y('('(/(I. 80 RllOdo/)hyceue, R Uh·ofJhyt.:l!ue, 2 Chfomphyceo(l and 
23 Phaeopltrceae). Among the ll1 . AI.~·idillll1 COmllil/lIl11 C. Agnrdh is a ncw record ror thc: 
Isl:llld or Ustica. 

The t10ristic list provides us \\Iith some very imeresling data such as the high occurrenec: 
or rcd algae (68.4%). Red algae complelely dominale Ihis assernblage showing the grealcr 
ability Ih is group has IO adllpt IO high dcpl hs referring IO other groups. Among rcd algae. 
coralline algae dernonstrale a particularly good capac ily lo adapl IO deplh due IO the low 
degrce of grazing by zoobcmh ic organisl1ls and the lo\\' rale of rcspiralion activily o r Ihis 
group comparing wilh other spccies ofrcd algae (Liu1cr. 1976; Kirk. 1983 ). 00 [he COIl
lrary. green algae show a low capucily IO adapl lO thi s environmenl, buI thanks IO Ille 
opportunistic character of a 101 or ~pec ics (Ballesleros & al .. 1984) Ihcy can rcach good 
Icvels or occurrcnce. Tne presc:ncc or rhodolilhs e.xplai ns Ihe occurrcnce or species nor· 
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mally conlined IO hard substrales. indeed rhodoliths represent together with PeyssOIlllcfia 
species the basai slratum orthis community. 

From a phcnological point or view, only a rew thalli or the epiphytic fleshy algae were 
rcproductive. probably because the necd or saving energy led species through vegetative 
rorms or reproduction bui also because Ihese species reproduce in summer and in the win
[cr samples (november and dicember) thcy arc generally sterile. Sterile thalli were tenta
lively identilied also by a comparison with hcrbarium spccimens. 

Spedes occurring only in the winter samples show a higher incidence (24.8%) than 
tho$c occurring only in the summer samples (16.2%). Both incidences are lower Ihan the 
incidencc 01" species occurring in both seasons (52.1 %). 

Membcrs 01" Ihe Gelidiales. Cr)'p/ollelllioles, Curallilloles and Certlmiales are bcing 
prcscnt with Ihe highesl rrequcncy ofoccurrence. The forms with a linking power due to 
the marginai pro lil"erations from the base (e.g. Dic/yow. Gelidiella, Rhodymel1ia and 
Spyridia) occurred more frequently than loliaceous and filamentous ones. 

The caleulated 3.5 R/ P index vallic indicates lile extensive occurrence or lile red algae 
and the subtropical characler 01" Ihis communily. Indeed, l'rom cold temperate to tropical 
regions, the diversity of brown algae reduces drastically and red and green algae begin IO 
dominale. with the obtained RJp index rising rrom 1.1 in Ihe cold lemperate regio l1s \O a 
maximulll or 4.3 in the lropical regions (Liining, 1(90). 

Thc studicd asscmblage resulted rather r;ch ;n species if compared w;th olher Weslcm 
Mediterrancan rnaerl beds: a IOtal numbcr or 106 taxa were reportcd by Augicr & 
Boudouresque (1978) for the Isl<lIld of Pon-Cros, 93 by Basso (1994) for Ihe Arcipelago 
Toscano and Ponziano. and Balles!cros (1988) found 85 species in the macrl beds from 
Tossa dc Mar. 

The comparison among Ihese Ilorislic lists showed a high levcl of similarity \vith a 
1l1can vallle of .10 taxa having resu lted in common. and rnembcrs or the C/'YP/ollemiales. 
Ccrtlmiale.1". DÙ'/yV/{Iles ilnd Sphacekll'illles ordcrs are bcing present with the high est num
ber or laxa. 

Thc high diversity occurring in Ihe compared rhodolith bcds COli Id be a generai j(~ature 
of Ihese comrnllnilies. probably due lo the provision or a broad range or "hard 00110111" 

habitals relatcd lo the range in size <md shape or rhodolilhs, and "sotì bOllom" habitats due 
lO rhodolilh rragments mixed with scdimcnts. This high tloriSI;(' divcrsily is also rdated IO 
rcduced grazing and predation (Fosler. 2001). 

Cornpari ng our lisi wilh Ihose recorded by Cabioch (1969) lor Atlantic macrl beds. 17 
laxa resultcd in comrnOI1. Ihis author having alrcady noticed a cen;lin degree or sim ilarily 
betwecn tloristic lists or Atlantic and Mcd itcrrnnean lllaerl beds. 

We havc also noticed that in ali compared tlorislie lisls oceurred the lollowing group or 
specics: Peyssolllle/ia mbro (Grevillc) ./. Agardh, Laurencia Ob/II.HI (Hudson) J. V. 
Lamouroux. Halop/cris jilicil/o (Grate loup) KUlzing and DictY0((l dicll%mo (Hudson) J. 
V. Lamouroux. Probably a wide ecological lolernncc allows Ihcm \O adapt well in both 
cnvironrncnts, characleriscd by ditlèrcnt climatic conditions. Morcovcr. a group 01" cight 
species (preecded by an asterisk in the fl orislic lis1) always occurrcd in ali exam ined 
Medilerranean macrl ilori slic lists. This group or spccics probably constitutes the narrow 
group of characteristic specics or thc communil}' colonising maerl beds in the Western 
Mediterrallean. 
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Tablc I . Chorological spt"Clrom. 

A M C C8 IP r 

CYA N(}PIIYO:AE: 4 

RHODOI' IIVCEAE 40 9 2J 3 

tJl,VQPHVCEAE 5 2 

CII LOROI'U YCE,\ E 

PIIAt:QPHYC EA.E 6 2 12 

TOTAL 52 12 3. 2 4 3 

TOT,\ 1. ". 44.4 10.2 33.3 1.1 3.4 2.6 

• Allmnic comprisio!; borro-Atlalllk. bonv-tropi,:al,\tbntic. Atblllic trupical. IrnliJ-Atlanlic. lndo-Atlantic Ul>pical; 
"Ct~ ll1upolilC comprising Suocosmopolitan. 

Tablc 2. Qualitativc dominanee of the rçological groups in caeh systcnmtic groups. 

RHQnOPH YCEAE 

Ul VOPll VC EA E 

Cll LOROt' ll YCEAE 

PII ,\ }:O PIIYC EA E 

T OTA L 

• Infr.llittoroll!TOups: 

. - COr.lltii!'rnous grouJlS. 

SM SIC 

4 6 

4 6 

5. 1 

se 
" 

Cg .. 

9 31 5 

IO 

IO 6 

8.5 36.0 5.1 

O l.her 

5 

2 

7 

6.0 

Morcovcr. a comparison among Qu r lisI and some Mcdi lermnca n "frce-livi ng 
Peyssullllc/ia beds" (Aug iel' & Boudouresque. 1978 : Ball cslcros. 1994). considcrcd as a 
facics o r Ihc Coastal Dctr it ic assemblages (J acquottc, 1963; Augier & Boudouresquc. 
1978) has shown insidc Ihc sludicd communily a qui le good incidenee o r speeies bclong
ing IO Ih is racies. Accord ing IO Augicr & Bo udouresqulo' ( 1 97~) Ihese bcds could be al so 
assigned IO Ihc Phymatofitho-Uthorl/Ol/lll i ewlI/ co/'OlIioirJi.,· associalion (Giaccone 1965) 
Gi accone 1994. 

Some species belo nging IO Ihc communily or ArlhlVdarJia l'i/(usa (Hudson) Duby and 
Sporudlll/ls perJllncu!allls (I-Iudson) C. Agardh (Arthrvcladio-Spol'OcJmetlllll pet/lIl/wlari 
Ollivier 1929) havc also bcen nOliecd. Th is eommunity would subsl ilute the maerl eom
munily in a shallower zone Ihan Ihal in which the maerl eommunity usuall y occurs 
(Ballesteros, 1988). 

The presence in Ihc samples o r some PositivI/i" rcmains (fragments or lcaves) shows 
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evidence or a sedimentary instability due IO seasonal input from [he neighbouring 
Poste/olliu meadows (Basso, 1992 ). 

The ehorologieal speetrum (Tabk I) shows a high incidence ofAtlantic species (44.4%) 
and a low incidence of lndo-Pacifie spccies (3.4% ). pointing out the strong in l1uence oflhe 
Atlantic current licking the lsland or Ust ica with its northern branch. The chorologica l 
spectm previous ly published lor Ustica flnd Sic ilian lloras (G iaccone & al., 1985 a. 1985 
b) are showi ng agai n a high incidence or Atlantic species and a low incidence of lndo
Pacitic species. l'he incidence or Mediterranean spccies (I 0.2%) is here less re levan l than 
Ihat prcviollsly reponed for Ustica and Sicilian Iloras (Ginccone & fil., 1985 n, 1985 b) . 

By examining Table 2, wc can noliee a good pcrecnlagc frcquency (17) 01' Ihe spccies 
bclonging IO SM. SC and SIC ecological groups. Accord ing lo Augier & Boudouresque 
(1978) the combinalion or Ihese groups chflracterises the PhYlllmvlifho-Lifhofhall1l1iefllll1 
("Orallioidi .... associmion (Giaccone 1965) Giaccone 1994. p:lrticularly.lhe SM grOllp proves IO 

be Ihe clmmclcrislic graup wilh in Ihi5 assoc ialion. On the contraI)'. a higher pcrcentage frc
qllency (36.0) has been recorded tòr spccies belonging lo the oiller infral inoral grollpS. Spccies 
bclonging IO comlligenous groups are present with a lower percentage frequency (5. 1). 

The cxamination oflhe rhodoliths has led IO Ihe idenlificalion or 8 taxa , representing 6 
genero rrom three subrami lics (Woclkcrling. 1(88). Lit//Ophyllum mCClI/liS (Lamarck) 
Foslie. Ncvgo/liolit!/O/I bra.mca:/lorido (Harvey) Setchell & L. R. Mason. Spongiresfm
ticllioSIIS KOlzi ng, Lir!JOr!wmllioll corallioides ami Phy/l/alO!ir!JolI calcaH'lIm were Ihe pre
dominflnl species. Lir!JuphyllulI1 iIlCl"IISIiIII.\ Phi li ppi, Lir!/Or/Wlllll ioll philip/Jii Foslie. 
Mcsophy!fulII licl/Clloidcs (1. Ellis) M c. Lcmoine ancl Neogonivli/ho/l spp. \Vere less abun
clan\. BOlh stalUs and disposilioll of U rlrOlhalllllio/l philippii Foslie is uncen<lin 
(Woc!kcrling & al.. 1998). 

Sampks or Lifhutl/O/1/l1iol1 c:vra!/ioides and Ph)"lI/a/olirfwlI cfl/carelllll were branched 
allu Ullallad lcd. alld nl.:~lly cpil'hyll.:s WCIt; a lJlllldali1. Utlwl,lsylllll'l IW.;emll.) formcd round
cd. more or less branched nod llles. l to 4 CI11 wide. with aquile regular growlh and a com
pact s tructure. and t1eshy epiphYles were rare. 

Both Neoguniolifholl brassica-florida and Neogo/liolil!ulI/ spp. were cololli sed by quile 
abundan t t1cshy epi phyles. Obscrvations on coHectcd smllplcs or rhodo lith -torming 
species showed ditlèrellt degrces or branc hcs. widlh l'rom I lo 4 cm amI fI growlh-form 
varialion csscntially ranging l'rom fruticose to lumpy lo partially cllerusli llg. 

Bnmeh shape spanncd rrom cylilldrical to knobby: braneh density and arrangement also 
v:lried from sparse domi nanI and open IO dense and closc1y crowded . Sparse and open 
lorllls were predominant. l'he demonstralcd elose rclalion belween fornI and branch den
sily or rhodol ilhs and environmental faetors. p:lfIieularly hydrodyn:lm ics (Bflsso. 1992: Di 
Geron imo & Giaccone. 1994), COli Id suggesl thal a watcr 1ll0lion 01' mcdiulll intcnsity and 
laminar bOIlOlll currents afTected the survcycd arca. 

COliclusiuliS 

Our survey brings us IO Ihc conc1usion tlmt in Ihe cxamined commun ily rhodolith-Iò ml
ing spccies bc10nging lo Li/hophyllulII, LiI!wllwlI/llioll. Neogol1ivli/hol1. PhymarolilhvlI 
and Spo/lgirc.\" are predominan\. The epillora. characlerised by a qll ilC high number or 
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specics. is closely rclated IO Ihose prcviously described relative IO othcr Western 
Mcditcrranean maerl beds. A group or spccics occurring in the comparcd Mediterranean 
fl oris tic lisls. has becn idclllificd as the grou p or charncterislic spedes or this no!"'.! logcth
er with its suhlropiea l fcalu re. 

Thc flori stic composition. a high pcrcentagc Irequcncy or open rhodolith growlh-forrns 
and the occurrence or characteristic spccies belonging IO the PI/Y'lIorulitho
Lirhorhamnielllm comllioidis associtlli on (G iaccone 1965) Gi accone 1994. cOll lcl suggcst 
the presence afIlle fac ies bclonging IO the Coastal Dctritic biocoenosis. commonly known 
in the Western Mcdilerranean as "Free Mcl obesiac", or which this associalion represents 

sn aspecl. 
Moreover. the high pcrccntage frt:qucnc}' o r specics belonging IO infralittoral and coral

ligcnous groups.lhe prcscncc o f spccics bclonging IO the commun ity of A,.,hroc/adi" l'i/
losa (J-Iudson) Duby and Sporoclmus pedul/cu/alll.\' ( Hudson) C. Agardh (Arthmc/adio
Sporoclmeflllll pedllm:lI/afi Oltivier 1929) logether wi lh Ihe presence or spccies belonging 
IO the facies of"free-living Peyssollilelia". cou ld provide evidence o f lhe Imnsitional posi
lion orthis community, The local combinalion ofille environmental faelors. could favour 

the devclopmcnt of spccies belonging lo oiller infral ittoral "nd corali igenous comrnunities 
causing Ihcm (O dominale over Ih e charactcristic species or Ine PhylllllwlirllO
UllwtlwllluiefulII comflioidi,~' "ssocialion (Giaccone 1965) Giaccone 1994. 

Thc dala o btained by thi s in\'esligalion allowcd us IO charactcrise Ihe epillora of Ihis 
rhodolith bed. lo confiml prcvious Iloristic obscr\'at ions regard ing 50ft 00110111 communi
lies. buI also IO provide ncw dala 3nd suggeslions. 

Ac!.;nuwlcdgm('nts 

Wc are \'CT)' grondul IO Pror. Ci. Giaccone for his cri lical readmg ofllle manuscript as well as hb 
hclpful and conslructi vC' commcnlS and suggeslions. 
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Addrt."5ses ofth~ authors: 
Auna Maria Mannino, Dipanmcnto di Sciem'e BOlaniehe. Univcrsita' degli Studi di 
PafemlO. Via Arcllirafi JN, 1-90 123 Palcnno. Italy. 
Luca Castriota & Giuscppe Sunscri. ICRAM ( Isti ruto CelltrJIc per la Ricerca 

Scicntifica e Tl.'Cnologica Appliema al Mare). STS l'a lcnno. Via E. Amari 124. 1-
90139 Palemlo. ltaly. 
Anna Maria llel lrano. IRMA-CNR (Istilu to di ricerche sulle Risorse Marine e 

l'Ambicnte- Consiglio Nazionale delle Ricerche). \ ia L. Vòleeara 61. J·9 J 026 Mazara 
del V,Ilio (TI'), 1\;lly. 

i\1)pendlx I. C horologlcal collcs lis t (Curllllll.:i & 011 .• 1982; Giaccone & a l. , 1985a) 

1\: AthlOtic 
Ab: borco-Atlalltic 
Abl: borco-tropical Atlantic 
AI: At l3nlie tropieal 
C: Cosmopolitc 
CB: Circumboreal 
lA : lndo-Atlantic 
IAt: Indo·Atlantie tropica l 
11': Indo· Pueilie 
M: Mcditerranean 
se: 5ubcosmopolitan 

P: pantropical 

Apl)Cndix 2. Ecological grou ps codcs list (Boudourt'sque. 1984) 

RM : /I.·l idl iltoml rocks 
ISR: Infraliuoral. hard OOItOlllS 

Phl: Photophilous. infml illorai 
l'hm: l'hotoph ilous. infr.llittora!' Walll! lIIashcd 
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PhIC : Pholophilous. inrralinaral. quic! environment 

PhIP: Pholophilous. infraliltorai. harbours 

PhIT: Pholophilous. infra liuoml. thcrmorhilous 

SIC: Sciophilous. inrmlilloral and circu littoml 

SI: Sciophilous. infralittoral 

$S I3: Sciophilous. infraliuoral. wave washcd 

SS Uf: Sciophilous, inrral itloral, WIlVC washcd, cold waters 

SSlk Sciophilous, infralittoral. W3VC washcd. warm waters 

Se: Sciophilous, rclatively quic! environment 

SCI: Sciophilous. infraliltorai. rclal ively quie! environment 

SeIT: Sciophilous, infmlinoral. relativcly quic! environment. taleranl 

SRh: Sciophilous. rheophilous 

SM: Sciophilous. soft bouoms 

CCT: Coralligcnc concrctions. lole"ml 

CC: Corall igene concretions 

AS: An[isciophilous 

tlP: Posidonia leaves 

ETN: Eu[rophic. [ionilTophilous 

Floristic list. 

Bold lctters rcfcr to chorology (see Append ix far the key IO abbreviations); Icncrs in square 

brackets refcr [O sampl ing pcriod (w :: win[cr; s = summcr); letters in round brnckcts rcfcr 

IO ecological group (scc Appcndix for the kcy lo abbreviations): bold letters in round 

brackets refer lo phenology (S = sporophitie: M = male; f = fcmale). 

[T.i.""Taxon inquirendllm (Fumari & al. . 1999). 

2 According IO Woelkerling & al. (1998) both status and disposition or this taxon is uncer

tain. 

CYANOPHVTA 

CYA NOPHYCEAE 

C HROOCO CCA LE S 

CHROOCOCCACEAE 

Anacy.~li.t thermalis (Meneghini) Drouct c[ Daily 

El1Iophysa/is del/sta (Mcncghini) Drouct et Daily 

c [w.sl 

C [w,sl 
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N O STQCA LE S 

R1VULARIACEAE 
Cololhrix Crll.l'/(/CCl/ Thurel 

OSC1LLATOR1ACEAE 
Microcoh·Il.~ Iyngb)'acells (KQlzing) P. L el II. M. Crouan 

RHOOOI'H YTA 
RHODOI'HYC EAE 

BANGIOI'HYCIDAE 
PORPUYRIDI ALES 

PORPHYRIOIACEAE 

Cllruodaf.:f)'lon UrI/(l/1II1/ (C. Agardh) Basson 
5o'lonema (l1.\·idU (Zanardini) K.M. Drew 

E RYTtlROPELT1DAL ES 

ERYTHRQTRI CHIACEAE 

Er)'lhrvdat!ia irreglllari.~ Rosenvinge 
Er)'/hrolricllia carne" (Dillwyn) J. Agardh 

FLORIDEOPNI'ClDAE 

AC RO C HAETIAL ES 

ACROCHAETIACEAE 
I Acrochf./elillm leI/ormaI/dii (5uhr ex Kii lzing) Nagcli (T.i.) 
Acroclwefillm spp. 
Audollinel/(I fl'ijìla (BufTham) P.S. Dixon 

GELIDIALES 

GELIDICEAE 

GelidiulfI bipecfÌllllfllm G Fumari 
Gelidiwn spo/hlllawm (Katzing) Bomel 
Gelidillm spino.s l/m (S.G Gmclin ) P.C. Silva var. spinosum 
Ge/idil/m spinosi/m (S.G. Omelin) P.C. Silva 

c [W.SJ 

c [w.s) 

c [w.sl 
C [w,s) (l SR) 

selw,sl 
e [w.sl (ETN) 

Ab (w.sl (s) 

l'I 
Ab (w,s] (RM) 

Ab [w,s l (SC) 
Ab [s] (PhlC) (M) 
se (w.sJ ( l'h l) 

var. hyslrix (J.Agardh) G Fumari M [sI 
P/eroe/adiell" capUl" cca (s.a Omelin) Santelices and Hommcrsand se [wl (SSB) 

GELIDI ELLACEAE 
Gelidielf" lubrica (Kutzing) Feldrnann and Uamel 
Gelidielfa panno:m (Feldmann) Feldmann and Hame1 
Gelidiel/a rf./me/lolo (KUtzing) Feldmann and Hamel 

IP [w] (PhlC) 
se (w.sJ (l'hl) (S) 
IP!w,s](SS Oc) 

23 



24 Mnnnino & al: Thc cpifl ma of a rhodoli th bcd from thc Isla nd or Ustica 

G R AC1LAR I A L ES 

GRAC ILARIACEAE 
Gmci"lriu cumllicvl" Zanardini 

CRY PTONEMIALES 

KALLIMENIACEAE 
MI!IVIIi/M" mi("nJp/~I'II(/ (J. Ag;trdh ) J. Ag:trtlh 

PEYSSONNEL LIACEAE 
Pl! ... s.~o/llldiu boml.'/ii Bouuollrcsquc and [)cni/(l\ 

PO!.n.w lllldiu ,II/b) "; P.L. and II.M . CrOllan 
" 'C!YS.I'lJIlllelÙ/ IIanvyw/(/ l'.L 3nd H.M. Crouan ex J. Agllrdh 
PI!,.\'nolll/l.diu f}()~nl/(lI'pl/(/ (Zmmrd ini) F. Schmilz 
" '''y,\".I'(JllIIeliu ITI.I'<I-lIIal"illll UOlldourcS1:IUC ami DenizOl 

/ " 'y.\".wJllllelil l mimi (Circll itlc) J. Agnrdh 

P eys lO/mdill .((11/(/111(1";(/ (s.n Grnclin) Decaisnc 
l~ey.uO/llldiu .1/OC('/IliS Iloudourcsqut' anel Denizot 

RHI ZOI'I-IYLLlDACEAE 
ColII(lrill;(1 "e.n.wmlldi(l(1()rllli_~ Zanardini 

CORALLINALES 

CORALLI ACEAE 
AMPI-IIROIDE,\ E 
,'Im"flima rigida J.V. L:lIlI(lUroU.~ 

CORALLINOJDEAE 
ComI/imi <'1011/:(11(/ J. Ellis :md Sol;1n,!cr 
.Jwria rufwJ/s ( L innacus) J.V. LlImOUI"OUX va l". mIN.'II:> 

.l/mia mfJ('Jl.Y ( L i nmH:~us) J.V. Lamnuroux 
V111". cllmÌ("lIlala (Linnllcus) Vendo 

LlTI'IOI'HYLLOIDEAE 
Lill/Ophyflllm illcmSlolIS Ph il ippi 
Lillroph)"fllIlII r OCelllll$ (Lnnmrck) Foslic 

MASTOI'I IORQI DEA E 
Il)"dn)lillroll forinosllnI (J.V. Lamourou.'() 

PcnroSè and V.M. Cham~ .. rlain var.jilrillo~·I1/11 

Nco!;Oll iOlil"o" bmssiCll-j/O";(/il (Harvcy) Selehd l and L.R. Mason 
NeogOlliOlit"oll spp. 
Plleophy/flllF/fragik KOlzing 
SpolIgilesfmtit'lI/osl/s KOlzing 

M [w.sl (CC) 

Abl [si (SC) 

M Iw.s l (SC) (5) 
Ah Iw.sl (IS R) 
Ah Iw.sl (SC) (5) 
se Is l (S IC) 
M Iwl (SM) 
lA [w.sl (5C) 

M [w.sl (SCll ) 
M [w.s} 

M [sI (5SBc) 

se [w) (l'hl) 

Ab [w) (ISR) 
e (\\.s] ( l'hl ) ($) 

Ah[w.sl(l'hJe) (S) 

Ah ( ISR) (S,II) 
l A (SR h) (5) 

e [w.sl (5) 
lA (l'hl) (S.F) 

[w.sl 

C [w.s[ ( 1-11') (5) 
11' (5M) (S.F) 
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MElOIlESIOIDEAE 
LilhO/I/UlIIl/iQU c·Qml/iQidl.'$ (P.L (md H.M. Crollan) 
l'. L and I I. M. Croll.m 
"U,hOlh(II//II;oll philippii f osli..: 
M".nJl}hyllllllllid/",/Oi(I".~ (J. Ellis) ~k. lcmoinc 
P"Y/I1{/lOllIlwl/ cClkwl'llII/ (Pallasl W.H. Adcy and 0 .1.. McKibbin 

G1GART I NA L ES 

CRUORIACEAE 
C,,//(w;(I t:mQ/'illl'{QI'mis ( P.L. and I1.M. Crouan) Dcni701 

GIGARTINACEAE 
Cho//{/t·(/('WIIIIII.'· (/(.·kll/liriS (ROlh) Frcdcricq 

l'I-IYLLOI'IIOI(ACEA E 
' /' hy//op//rI1'II Cri.IJXI ( I-Iudson) l'S. I)i.~\ln 

1'1/.1'/101'11</1'<1 /wrl'diu (Clcmcnlc) J. Agardh 
Phyflol'''u/'U l;CII!a (KOtting) Guiry nnd L.M. Irvine 

l' lOCAMIALES 

PLOCAMIACEAE 
/'/ot:al/lilllll t:al'li/aj!/I/('II111 (Linnacus) P_S_ Dixon 

RHOD Y~'I EN I A L E5 

LOMENl ì\RIACEAE 
LIJIII('lIlal'ia dtll'lll!fu/'ml,' Erccgo\ ie 

I(IIODYM ENIACEAE 
IilJ//') '(x/mlia "o(!lge,~('nii F clum:lI111 
H/IfH.~l'IlI(,lIi(/ w~/i-"sulll!i Fddmann 
Rhf)(f)'IIII'lIia "wl/dopa/lllala (J. V. lamollrollx) P.c. Silva 

CE I(AMIALES 

CERAMIACEAE 
AII/il/Ullllll ioll Cmcimllll/ (e. Agardh) NUgcli 

tl lllil/Wlllllilm spp, 
'ClrOll/ill/1I t',x lii (I I. Rich:lrds) l'c ldm:lnn~Mazoycr 

CI'/'(/lIIillllllt:llC'rrimlllll (G M ancns) Okanm ra 
var, b1VI'Ì:OII(J/II11I (II.E. Pctcr.;cn) Feldmann- Ma7.0yer 

Plemllummioll plllmlll(l (1. E!lis) N.1Igeii 
SfJerm(}lhulI/"i(lIlIl!IJI'II.~ (Dil lw)'n) Roscnvinge 
Sp.l·ritli" ji/m/1/!IIlfJ.\·U ( Wulfcn) Ilar.cy 

A b (5M) (S) 

t\I (SIC) (S) 
,\hl (SIC) (S) 

Ab (SM) (5) 

Ab [w[ (CCTI 

C ["~,sI (l' hl l') 

A h Iw.s[ (S I) 
Ah lW [ (SK') 
Ab [w.sl 

se [wl (SSIl I) 

1\ 1 [w] {SC) 

,\h [w.sl (Se) 

Ah [w.s] (SIC) 
Abt [sI 

l A [w,s[ ilSR) 
[sI 
se [w,sl (SC) 

se [wl (S) 
se [w.sl 
Ab Iwl (PhlC) (S I 
e [w] ( l'hlT) 
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26 Mun nino & al: The epi flora of a rhadoli th bcd from thc Island of Ust ica 

DASYACEAE 
/)(~)Yj rigidI/hl (KQtzing) Ardissonc 
• E"pogock)// plmms (C. Agardh) KOlzing 

DELESSERIACEAE 
Acrosurillm l'eI1l!lQ.'wm (Zanardini) Kylin 
• Ef') '/llIvglcmmm sWldrim1/lm (KOlzing) Kylin 
HypoglossunI h)pog/().'Isuide ... (Stackhouse) Collins and Han<cy 
Ni/hoph)'llllnl pUllcl,lIIlIn (Stackhouse) Grevillc 

RHODOMELACEAE 
A/sidiwn Cl)wflil1ll111 C. Agardh 
Chollllr;u CC/pilluris (Hudson) M.J. Wynnc 
Chcmdriu da~}phyllC/ (Woodward) C. Agardh 

Chundmph)"clI5 pall/cll/mll.l' (C. Agardh) G. Furnari 
Hl//opi/hp" inC/WI 'il ( I-Iudson) Batlcrs 
Hl!rpo,ripho/lill seomda (C. Agardh) Ambronn f. seclIl/da 

umfl:lIt';il ohlll,W (Hudson) J. V. Lamouroux 

Osmlllldorial.'olubili.\' (Linnacus) R.E. Norris 

PO(I'siphonia brotlild ("hmdiaet') (Dillwyn) Sprengel 
Po/)'.~iphan;o c/auorhi:a Ardissone 
Po(rsiphonio Uentll/altl (Dil lwyn) Greville 
Po/ysiphoniofoelidi.l'.~imll Cocks ex Bomel 
Po/ysiphonia optlCa (C. Agardh) Moris and De NOlaris 
PO(I's iphonia J/ricra (Dillwyn) Greville 
• Polysiphonia .~lIhlllifera (C. Agardh) Harvey 
Rwiphfaea tincwria (Clemente) C. A}.':ardh 

C HLOROPI-IYTA 
ULVOPHYCEAE 

C L ADOPHORALES 

CLAOOPHORACEAE 
C/adophora coe/olhri.~ KOtzing 
CJodophoro pelll/eido (Hudson) KOlzing 
Clodophoro soci(l{js KOlzing 
C/(ldophoropsis ",odollellsij' (KUlzing) Reinbold 

CAULERPALES 

CODIACEAE 
Codiml! ejJilsunI (Rafi nesque) Delle Chiaje 

UDOTEACEAE 
' FfabeJlia petlo/ata (Turra) Nizamuddin 

Halimeda flma (J. Ellis and Solander) J. V. Lamouroux 

Abl [w) 
lA [w.s](CCT) 

lA [w.sl(CCT) 
Ab [w) (SC) 

Ah [wl (SIC) 
l A [wl (Ph IP) ( t') 

AI [w,s](PhIT) 

s e [w] (PhlC) 
s e lw] (PhlC) ( F) 
SC[w] 
lA [w,s]( PhIT) 
P [w.s] ( l'hIC) ( t") 

C [5] ( l'hl) 
lA [w.sl (AS) 
lA [w.s] (f ) 

M [w.sl ( f ) 
SC (wl 
Ab [w,s] 
Ab [w.s1 (RM) (f ) 
CB [wl ( f ) 
Ab [w.s] (CC) 
IAI [wl ( l'biT) 

lA [w] 
lA [w.sl 
lA [w.sl 
l A [wl 

IP [sI (SCI) 

AI [wl (AS) 
p (wl (AS) 
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SI PH ONOC L ADA L E S 

VALON IACEAE 
l'u/ullia ",c/ClVph)'sa Kutzing 

CHLOROPHYCEAE 

C H AETO I>HORA L ES 

CHAETOPHORACEAE 
Emucfru/io major (Feldmann) R. Niclscn 

UII1:lIul/:II.\· l'.L. and H.M. Crollan 

H ETEROKONTOPHYTA 
l'HAEOPH YCEA E 

ECTOCA R I'A L ES 

ECTOCARPACEAE 
EClOclIrpus siliclllo.\"II.~ (Dillwyn) Lyngbye varo siliculo.nu 

Ectocarplls ~· ific./lo.ms (Oil lwyn) Lyngbye 

varo p)'grnae.t~ (Areschoug) Gallardo 

Feldrna/ll.ia irreglilaris (KOtzing) Hamel 

C H OROARIALES 

CORYNOPHLAEACEAE 
Myriacrllio .r/e/lulolo (Hal"\'cy) Levring 

SPERM ATQCHNACEAE 
Stilophora /e."e./I0 (Espcr) P.C. Silva 

D I C T YOS I PHONA L ES 

ARTHROCLADJACEA E 
Arlhroclad;(/ I .. illosa (Hudson) Ouby 

SC YT OS I P H ONALES 

SCYTOSIPHONACEAE 
Scytosiphon lorne"tariu ('i{ome/llari/l.\"'") (Lyngbye) Link 

CUTLE RI A L ES 

CUTLERIACEAE 
CUlleriu chi/osa (Falkenberg) P.C. Si lva 

1' [51 

M [w,sl (CCT) 
lA [w.sl 

C [w,s) (5) 

CB [si 
C [w,s) 

Ab [51 

SC [51 

Ab [s] 

C [5) 

M [wl 
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28 Mannino & al: Thc cpiflom ofa rhodolith bed l'rom thc Island or Ustica 

SP HACELAR I A L ES 

CLAOOSTEPII ACEA E 
C"I(I{/,"'I.'IJlllI _~ .\Ixmgi/J.mm (I-Iudson) C. Agardh r. n'rlicillulII.\

(Lightfoot) Pmd 'hommc wm Rei"e 

SPI-IACELA RIACEAE 
Spluu:l'Iaria cirrosa (ROIh) C. Agardh 
Splu/(·l'Ia";a fil\(,(/ (1Iudson) S.F. Gmy 

STvrOCAULACEAE 
lIa/oplrt"/!)filicùllI (Grntcloup) KUt7ing 
Slrfl(1('(III"1II .\"( ·OfNWirlll1 (Linnao.:us) KUll. ing 

IJ1 CT YO TA lE S 

[)ICTYOTACEAE 
lJicl.lYJplf'l'il" l'II(\'fI'Hlioitl(,l' (/\ .1'. I)c ClI1dollc) J.v. L amouroux 
/Jic/yo/u dichu/ol/la ( Hudson) j ,v. LamOllfOUX \'ar. dicholvlllU 

{)icl.l'O/(/ fi/scio/II I Roth) J. V. Lamuurom 
\'ar.lt'j1elll' (J. Agardhl Ardissonc 

lA [w.sl 

se [w.sl (Ph l) 
se [s i 

sq ..... s ](SC ITl 

se [w] {" hiCI 

c [11'1 (S I) 
c [w.s1 (PhIC) 
lA [sI ( l'hllli 

IJinyowlim!or;\ (C. Agardh l Grc\ illc se l\\.s] (Se) 
Lobo/,ho/"{l \,(/,.iegalll (J.Y. L:lmouroux) W()m~rsl~y ~x E.C. Olhdm se 1\I.sI (SCI) 
Sf1(llflglu.~."'1II ~lI/il'ri ((hauI'in c,~ Montagnc) KUlJ;ing lA (11.s1 (SCI) 
Zmw";a IOIII'/I(fol'll; U.V. Lamourou.1o:) r.,'Iontagne AI (w.sl (SCI) 

FUCA L ES 

CYSTOSEIRACEJ\E 
Cp.-Ju.~,'Ù·'1 .11,illum S:lUl'agc3u l'ar. $pillo.>(/ 

()"·IO.w!im sPI'. 

SA IWASSACb\l~ 

S(II'g(l$'1I111 spp. 

M [s[ (SCIT) 
[w.sl 

[w.s1 


