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Euxoplotieg

H epyaoia autr mpayupatonolibnke oto epyaoctrplo Oaldcolag BloAoyiag tou TuApatog
BlomowkiAotntag kat Awaxeipiong Mapaktiwv Okoouotnudtwy, Tou lvotitoUutou OaAdoaolag
BloAoyiag, Blotexvoloyiog kat YoatokaAAlepyewwv (IOABBYK) tou EA.KE.O.E. KpAitne. MNa to
AOYo auTO BEAW va suxaplotriow oAU tov dtevBuvtr Tou lvotitoutou Ap. Avtwvio MayouAd
TIOU HoU £€6wae TNV duvatdtnTa vo XpnoLUOTOLoW TOV XWPO TOU Epyactnpiou tou lvotitoutou
ylol va Tipaly LOTOTIOL 0w TNV EPyacia Tou SL8aKTopLlkou pou.

Oa nbsha va euvxapotiow Ttov Kabnynti tou MNavemotnuiou Awaiou Apoco
Koutoouumna kot toug Epeuvntég tou EAAnvVikoU Kévtpou @alaocoiwv Epsuvwy Ap. Kwvotavtivo
Ntouva kat Ap. FloAdvta KouloUpn ol omolol pou €dwaoav tTnv gukalpia va mpayUatonoltiow
™V epyacio auty ota mAaiola tou O1dakToplkoU pou. H epyacia autr MOpeUTNKE Kal
oAokAnpwOnke umo TNV entifAedn kot tnv KaBodrynon toug.

Euxapwotw emiong tov ouvadehdo Epeuvntr, tou EAAnvikoU Kévtpou Oalaooiwv
Epeuvwy, Ap. ApBavitidn XprAoTo, yla TNV apéPLOT cUPTapactacn tou aAAd kat BorBsla 6oov
adopa otnv tafvouia tng opadag tTwv MoAuyxaitwv kab' oAn tn Sldpkela tng SLOAKTOPLKAG
SlatpBAg pov.

Me meploor euyvwuoouvn n epyaocia auty adlepwvetal otn papd pou, Eupubdikn, n
orola pe ayamnad kot pe otnpilet otig anodpdaoelg tng Iwng pou. Xwpi¢ TV miotn ¢ o guéva
KaL TV evBappuvaor tng va cuvexiow, map’ 0Aeg g SuokoAieg, olyoupa dev Ba eixa katadEépel

va OAOKANPWOW TO €pYO AUTO.




NepiAnyn

H mapoloa peAETn epeuva Tt Soun KAl TNV €MOXLOKN Olakupavon Ttwv BevOikwy
HMOKPOTIOVIOLKWY KOWOTATWY Tou oxetilovtal pe €va TWWKVO Hovoeldiko AlBadL tou
pnakpoxAwpodukoug C.prolifera og eva pnxo nuikAeloto mapaktio BAAACOL0 OLKOCUOTNUA TNG
avatoAlkng Meooyeiou (KoAmog EAouvtag, Kpntn). Ta delypata cuAAéxBnkav emoxtlakad, (Mato,
ZenmtéuPplo kot NoépuBplo tou 2006, OePfpoudplo kat Ampido tou 2007) pe tn Xprion €vog
emPevOikoL eAknBpou (ue péyebog patiov 0.5 mm). H avaAluon tng pakpomnavidag £6eife otL
uTtdpxouv 319 tdfa pe TUKVOTNTEC TTOU Kupaivovtat ard 71-410 dropa avd m?. Ot opdSeC
{wwv Tou gpdavicav TN LEYaAUTEPN TIOKIAOTNTA ATAV OL TIOAUXALTOL, TO yO.OoTEPOTOdA Kal Ta
audinmoda. Ta kapkivoeldy Atav n mo adbovn opdda, HE TNV TIUKVOTNTA TOUG VA QVEPXETAL
oto 50% tnG oUVOALKNG pakpomavidikng adBoviag katd tn Sidpkela TG meplddou peAétng. Ta
Kuplapyxa €i6n 6oov adopa ota audutdda sival ta €idn: Caprella acanthifera acanthifera, C.
rapax kat Microdeutopus stationis, To yaotepomnodo Pusillina lineolata, to TOVAIOWEEC
Leptochelia sp. kaL to 6iBupo Abra alba. Ta amoteAéopata NG HEAETNG €6el€av pia oXETIKA
vPnAd mowiAn alda kat adBovn BevOikn mavida, n omoia unmootnpiletal anod tnv mapoucia
TOU TUKVOU Kal ouvexoug AtBadlol tng C. prolifera og autr Tn pnxf\ MPOOTATEVUEVN ATIO TOV
KUHQTLOMO TIEPLOXH TIOU XOPAKTNPLIETAL OO TNV MOPOoUsial UPNAWY CUYKEVTPWOEWY OPYAVLKAG
UANG.

Eniong peAetnOnke yo mpwtn ¢opd otnv avatoAlki Meodyelo n olotacn, N MUKVOTNTA, N
uvypn Blopdla koL TO CWHATIKO MEYEBOC Twv MAnBuouwv Yapuwv Kal keparomodwv Tmou
oxetilovtal pe to ABAdL tou YAwpodukoug Caulerpa prolifera oto pnxo, NUIKAELOTO Kal
TIAPAKTLA olkocuotnua tng EAovvtag otnv Kpntn. H dewypatoAnyia twv Paplwv pe T xpron
ne(otpatag avedelte tnv nmapouvcia 34 eldwv Paplwv To OmMoiol AvKoOUV o€ 22 OLKOYEVELEC
kaBwg kat 3 €idn keporomodwy. O aplBudg kat n mukvotnTa Twv e06WV gudavicoe €viovn
avénon kata tn Stapkela TG BepLvAG SELYUATOANTITIKAG MEPLOSOU AOyw Ttou uPnAol aplBuouv
VEQPWV OTOMWV, evw n uyPnAotepn uypn Blopdla mopatnpidnke katd tn OLAPKELX TOU
dOwonwpou. Ta €idn Boops boops, Spicara smaris, Mullus barbatus kabwg koL to aAAoxBovo
eldoc¢ Siganus luridus xupldpxnoov, OMOTEAWVIAC TO HEYOAUTEPO TIOOOOTO TNC OUVOALKAG
xOuonavidag tng meploxng peAetng. Ooov adopd ota kedpalonoda, to €idog Sepia officinalis
OTOTEAECE TO KUPLAPXO CUCTATIKO amod amodn Té00 UKVOTNTAG 0G0 Kot bypng Blopalag. Itn
(dla peAétn mpayuatomoliOnke n olykplon tng SOUAG Kot tNG SuvaKAG Twv YPoaplwv Kot

kepalomodwv mou oxetilovtal pe tnv Caulerpa prolifera kot pe ta ABadia tng P. oceanica otnv




e€wteplkn Aekdvn tou KOATou tng EAouvtac. H avaluon tng yBuomavidag otnv e€wtepLkn
Aekavn tou KOAmou avédeife tnv mapoucia 39 e6wv YPaplwv mou oxetilovral pe ta ABadla
¢ P. oceanica, kaBw¢ kot ta dla €i6n kedaldmodwv mou BpEOnKavV KAl OTNV E0WTEPLKN
Aekavn. Ta €ién Boops boops kal Spicara smaris NTav kKupilapxa kat otig Suo Aekaveg. H
KoutoopoUpa kal to kepalomodo Sepia officinalis, kaBwg kal ta Papla Pagellus acarne kot
Pagrus pagrus Atov €miong Kuplapxa oOTNV €0WTEPLKN Kol €EWTEPLK Aekavn tou KOAmou
avtiotolya. H ouvoAwkn Blopala twv Yoaplwv ATav oxedov n idla kat ot SUo Aekaveg (80 ka
90 kg) kab '6An tn Sapkela TNG HEAETNG. H YapnAotepn mukvotnta tng uypng Blopalag Twy
Papwwv mou oxetilovtat pe to ABAdL TNG P. oceanica mapatnpnOnke Katd Tn SLAPKELA TOU
¢Owonwpou kal Tou Xelpwvo. Ta amoteAéopata TnG HEAETNG €6el€av OTL TO TAPAKTLO
olkooUoTNUA TG EAoUVTAG TOU KAAUTITETAL A0 £va TIUKVO, LOoVOELSIKO AlBadL tng C. prolifera
xapaktnpiletat and PLotikol¢ Kal aBloTkoUG TAPAYOVIEC TIOU MIOPoUV va Bewpnbolv
onuavtikol yia dtadopetika idn Paplwv kot keparomodwv, cupParlovtag €Tol KaBOoPLOTIKA
otn Slatrpnon Kot Tn cuvtApnon Twv BLOAoYLKWY TTOPWV TNG MEPLOXNAG.

H mapovoa peAétn OSlepeuva emiong yla mpwin ¢opd otnv avatoAlkr) Meooyelo, TIG
Slatpodikég ouvnBeleg tNg Kowotntag Paplwv mou oxetilovtal pe 1o ABadL tng Caulerpa
prolifera to 610 xpovikd Staoctnua (Matog 2006, louAlog 2006, ZentéuPBplog 2006, NoEpuPpLog
2006, MePpoudplog 2007 kat Anpikitog 2007) oto npikAeloto mapdktio OaAdooto owooloTnUA
TOU Oppou tnGg EAouvtag. Ta mpotuma Siatpodr¢ mou mpofkupav amd tnv avalucn Tou
OTOMOXLIKOU TteplEXOUéVOU Twv BevBomeAaylkwy Paplwv oto cUVolo toug meplypddovtal Ue
Baon tn oxetikn adBovia kal Tn cuxvotnta epdavions Twv eldwv Aeiag. Ta anoteAéoparta Tng
HeAETNG €6eL€av OTL Ta Yapla mou e€etdotnkav ixav uPnAd mocootd npocAndng Tpodng Kat
To KGOt £iboc Paplol TpEdovtav pe GUYKEKPLUEVN TTOKIALA eldwV TpodNG. Mévte SLaPOPETIKEG
opadeg Yaplwv avaioya He Tov Tpomo dtatpodng toug StakpiBnkav: ta BevOikd, Ta eAayLKa,
ta BevBomelayika, ta dutodaya Kal ta lybuodpaya Papla. Itnv idla peAétn StepeuvnOnke Kal
npayuatonolibnke n ovykplon twv Statpodikwyv ocuvnBewwv twv Yaplwwv mou {ouv otnv
EOWTEPLKA AEKAVN LE AUTWV TIOU BpEBnkav otnv e€wtepikn AeKAvn Tou 6puou TG EAouvtag n
orola KAAUTITETOL KOTA €va LEYAAO LEPOC OO To davepoyapo Posidonia oceanica. H ouvBeon
Twv edwyv, wg mpog TNV adBovia kat tn ouxvotnta gudaviong autwv otn Statpodn Twv
Paplwv €delfe onuavtikég Sladopég petaly Twv dvo Askavwy. Mapatnendnkav emiong Kot
ETIOXIKEG Slakupavoelg otn datpodn Twv Yapuwv. Ta pdtuma TpodLkAg oA lag Twv eldwy

Paplwv mou peAeTAONKOV ouyKpiONKav emiong pe ta Selypota tTnG Hakpomavidag Kol Tou




HOKPOIWOTAQYKTOU TIoU CUAAEXONKav He TN xpron tou emPevOikol €AknBpou Kol €VOG
TAQyKTOVIKOU SLxtuou avtiotolya otnv idla meploxn. H mapoucia tou ABadiov tng C. prolifera
O QUTH TNV PNXN TPOOCTATEUPEVN OO TOV KUUATLOMO TEPLOXN XAPaKTNELOUeVN amd uPnAn
Tapoucia opyavikng UANG, euvonoe tnv mapoucio pag wlaitepa MokiAng HakpomaviSIKAG
KowoTtnTag mou daivetal va amoTeAel TOUTOXPOVA CNUAVIIKO TPOPLKO CUOTATIKO TOCO ylo T
HEYAAQ 000 Kal yla Ta veapd 16N Paplwv mou {ouv oTov CUYKEKPLUEVO BLotomo. H cuvunapén
Twv Sladpopwv edwv Papuwv otov KOAmo tn¢ EAolvtag Seiyvel OtL umapxel pia tpodikn
eveli€ia ooov adopad otoug Sltabeopoug Tpodikol Mopouc. To eupl dacpa Asiag, wotdoo,
avtikatontpilel oe kamolo Babuod tnv sukalplakr cupmnepidopd Twv Poplwyv, ToU amoteAel
mbavotata tov TPoOmo emBiwong oe autd Tto laitepo Baldcoclo olkocuotnua. Ta
anmoteAéopaTa TNG TMapoucag MEAETNG umodnAwvouv Tnv afla mpootaciag autol Tou
OUYKEKPLUEVOU OLKOTOTIOU, N omola €ival amopaitntn yla thv epopuoyn Mo OAUTTAEUPNG
TPOCEyylong 6oov adopa otn ANPn amodpdacewv oAAd Kal otn SLaxelplon Twv AALEUTIKWV

OPWV NG EVPUTEPNG TIEPLOXNAG.




Abstract

The present study investigates the influence of a dense monospecific C. prolifera meadow on
the structure and seasonal variation of the associated benthic macrofaunal community in a
shallow semi-enclosed coastal marine ecosystem of the eastern Mediterranean (Elounda Bay,
Crete Island). Samples were collected on several seasonal occasions (June, September and
November of 2006, February and April of 2007) by using an epibenthic sledge (0.5 mm mesh
size). Analysis of the macrofauna revealed 319 taxa with densities ranging from 71 to 410 ind
per m2. The most diversified animal groups were polychaetes, gastropods and amphipods.
Crustaceans were by far the most abundant group with densities exceeding 50% of the total
macrofaunal abundance during the study period. The dominant species were the amphipods
Caprella acanthifera acanthifera, C. rapax and Microdeutopus stationis, the gastropod Pusillina
lineolata, the tanaid Leptochelia sp. and the bivalve Abra alba. Results of the present study
showed that the presence of a dense and continuous canopy of C. prolifera in this shallow
wave-sheltered area characterised by high organic matter input supports high abundances of
benthic macrofauna, which constitute important food sources for demersal fish and
cephalopod populations of the study area many of which are of high commercial importance.
The present study also investigates for the first time in the eastern Mediterranean Sea species
composition, density, wet biomass and body size of fish and cephalopod species associated
with the Caulerpa prolifera meadow in the shallow semi-enclosed coastal marine ecosystem
(Elounda Bay, Crete Island). Quantitative sampling with a local boat seine, revealed 34 fish
species belonging to 22 families and three cephalopod taxa. The number and density of species
peaked during the summer sampling period due to high numbers of juveniles, while the highest
wet biomass was observed during the autumn sampling period. The fish species Boops boops,
Spicara smaris, Mullus barbatus and the non-indigenous Siganus luridus were found to be
dominant, making up a high proportion of the total fish fauna of the studied area. The
cephalopod Sepia officinalis was the most important species, in terms of wet biomass. The
study also focuses on the comparison of the structure and dynamics of the fish and cephalopod
fauna associated with C. prolifera and P. oceanica meadows in the outer part of Elounda bay.
Analysis of the fish fauna revealed 39 fish species associated with the P. oceanica meadows, as
well as the same three cephalopods species found in C. prolifera meadow. The lowest density

and wet biomass associated with P. oceanica meadows were observed during the autumn and




winter periods. The results of the study indicated that the semi-enclosed coastal marine
ecosystem of Elounda Bay, characterized by the dense monospecific C. prolifera bed as well as
specific abiotic and biotic features could be regarded as an important habitat for the growth of
fish and cephalopod species, thus contributing to the conservation and maintenance of marine
biological resources of the area.

The study also investigates for the first time in the eastern Mediterranean the feeding habits of
the fish assemblage associated with the Caulerpa prolifera meadow on a temporal basis (May
2006, July 2006, September 2006, November 2006, February 2007 and April 2007) in the semi-
enclosed coastal marine ecosystem of Elounda Bay. Feeding patterns derived from stomach
content analysis of demersal fish species were described in terms of numerical abundance and
frequency of occurrence of prey taxa. Results of the present study showed that fishes examined
had high food intake while they fed on a specific range of food types. Five different feeding
guilds could be distinguished: benthic, pelagic and benthopelagic feeders as well as herbivorous
and piscivorous. Feeding habits of the fish assemblage associated with the C. prolifera meadow
were also compared with the ones found in the outer part of Elounda bay covered by P. oceanic
meadows. Differences were observed between the two biotopes. Temporal variations were
also observed. Trophic diversity patterns of the fish species studied were also compared with
those derived from macrofaunal samples collected by using an epibenthic sledge and a
plankton net in the same area. The presence of the continuous meadow of C. prolifera in this
shallow wave-sheltered area characterized by high organic matter input has allowed the
settlement of a highly diversified macrofaunal community which seems to support an
important feeding ground for the fish assemblage and its juveniles associated with this
particular habitat. The coexistence of the different fish species implies their high trophic
flexibility and their ability to partition available food resources. The wide range of possible
interconnections between prey and predators, however, reflect some degree of opportunistic
feeding, which is probably a fundamental aspect that allows survival in this particular habitat.
Results of the present study could also provide evidence on the protection value of this
particular habitat, which is essential for implementing a multispecies approach to decision

making and management of fisheries resources of the local region.
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1. EIZArQrH

To TOPAKTIOL OLKOCUOTAMOTO, OMwG yla mapadselypa to Apadia BaAdoowwv
davepoydpwyv 1 pakpodukwv, oL eKBOAEC ToTapwy, ol AluvoBAaAaooe Kal oL nuikAglotol
KOATIOL, OUYKQTAAEYOVTOL HETALU TWV TAEOV TAPAYWYLKWY, TIOKIAOUOPpPWY Kol Tautdxpova
QMEMOUUEVWY OLKOCUOTNUATWY TIAYKOOUIWG KaBwg mpoodEpouv MOAUVAPLOUEG Kal {WTLKNAG
ONUOOLOG UTINPECLEC OTIC TOPAKTIEG avOpwWTVeG Kowwvieg (Lotze et al. 2006, Worm et al.
2006, Halpern et al. 2008). Ta cuotHuato AUTA TPoodpEpouv TPodr Kal Kataduylo OE
noAuapBua €idn BevOikwv kat BevBomedayikwv Paplwv kat BevOikwv aomtovOUAwWV eL8IKOTEPQ
ota veapd otadia avamrtuéng toug (Orth et al. 1984, Beck et al. 2001, 2003). E¢attiag akpBwg
NG AUENUEVNG TTAPAYWYLKOTNTAC TOUG, TA TTOPAKTLO. OLKOGUGTHOTO CUXVA XopaKkTnpilovtal wg
«Bpedovnmiakol otabuoi» N aAAwg edia avamtuéng veapwy opyaviopwy (nursery grounds)
yla ouykekpluéva €i6n Paplwv, kopklvoedwv kot poAakiwv (Beck et al. 2001). Zxetika
npoodata, ot Dahlgren k.a, (2006) slorjyayav tov 6po "AnoteAsopatiko Evdiaitnua Neapwv
Opyaviouwv" (Effective Juvenile Habitat - EJH), pe otoxo tn OLAKPLON OUYKEKPLUEVWY
TIAPAKTIWY  EVOLATNUATWY ovanmtuénge mMANBuUoHwWY VEOPWV aTOUWV YPapuwv Ta omola
OUUBAANOUV QTIOTEAECUATIKA OTNV aUENon Tou amoBEpatog Twv MANBUCUWY Twv evnAikwv. H
laitepn onuaocia TwWV CUYKEKPLUEVWY OLKOCUOTNUATWY OTNV avamtuén twv mAnBuouwv
TIOAUAPLOUWY EL6WV VEQPWY OPYAVIOUWV EXEL 08NYNOEL OTNV KOOLEPWON TOU GUYKEKPLUEVOU
OLKOAOYLKOU OpOU, O OTIOLOC £lval OAUEPO KOWVA OTTOSEKTOC MO ETLOTAOVEC, SLAXELPLOTEC TNG
oALelag, mepPAAAOVIIKEC OpYAVWOELS, AAAA Kal TO eUpU Kowo. O 0pog auTog XpnoLlomoLeitatl
ouxvd w¢ n KUpLa atttoAdynon tng avaykng ANdnG Aauecwv HPETpwWV Tpootaciag Kal
Sdlatrpnong Twy mapdktlwy teploxwv (Lotze et al. 2006).

Mapd tn YeVIKEUPEVN amodox TOU GNUOVTIKOU pOAOU TWV MAPAKTLWY OLKOCUOTNUATWY
W¢ TEPLOXWV avATTUENG veapwV Paplwy, EAAXLOTEG CUYKPLTIKA WEAETEC £XOUV YIVEL yla TNV
npootaoia, dtatripnon, Staxeiplon kat amokataotacn tou¢ (UNEP 2006, Waycott et al. 2009,
Liguete et al. 2013). Ta meplocodTEpQ MpoypAppata Slaxelplong Twv AALEUTIKWY TTOPWV Hiog
Tapaktiag meploxng Sivouv éudaon otnv ektipnon twv BuoamoBepdtwy pPEoa amod tnv
MEAETN TOU MANBUGCHOU TWV EVAAKWY ATOUWV i TV VUUDIKWVY Toug otadiwv Kot EAdxLoTa oTn
EKTLHNON TOU pOAoU Touc we medla avantuéng mAnBuouwv veapwv Paplwv (nursery function)
Kol w¢ Slakplty olkoouotnuiky umnpeoia (Liquete et al. 2016). Qotoco, T TMOPAKTLO
olkoouotApata e€akoAouvBouv o maykooulo eninedo va umofaduilovtal kal va anoteAolv
onuepa BaAAOCOLEG TIEPLOXEG TIOU TTANTTOVTOL EVTOVOTEPQ ATO TIG AVOPWILVEG SpaO0TNPLOTNTES
(Deegan and Buchsbaum 2001, Gregg 2013). AuoTuXwg, OL TIEPLOPLOUEVEG TIPOOTIABELEG
npootaociog, Sdlaxeiplong Kal Slatrpnong Twv TMAPAKTIWY EVOLATNHATWY gEakoAouBolv va
xapaktnpilovtol w¢ AmooTOCUATIKOU XopaKtnpo KabBwc Slvetal ULIKPH TPOTEPALOTNTA OTN
XPNHATOSOTNON TWV ANMAPAITNTWY HEAETWV KAl OXETLKWY EPEVVNTIKWY TIpoypappatwy (Beck et
al. 2001). Eva peydlo mpoBAnua otn ARPn amodpAocewy yLa TNV KOTA IPoTepALOTNTA EDAPHOYN
OTPATNYLKWV Tipootaciog Kat aAleuTikAg Slaxeiplong, eival otL n BepeAlwdng katavonon g
€vvolac Tou evllaltipatog avantuéng veapwyv Paplwv (nursery habitat) dev €xel SieukpvioBel
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EMAKPLPWG OTLC TIEPLOCOTEPEC MEPUTTWOELS EPapUoynS TNG. Onwe avadEpOnKE Kal mapaAmavw,
OXETIKA Tpoodarta, ol Dahlgren k.a, (2006) eloryayav tov 0po "AmoteAecpatiko Evéiaitnua
Neapwv Opyaviopwv" (Effective Juvenile Habitat - EJH), pue otdxo tn SLAKPLON CUYKEKPLUEVWV
TMAPAKTIWY  EVOLALTNUATWY avantuéng TANBUOUWY VeEOPWV OTOMWV Paplwyv T omola
OUUBAAAOUV QTIOTEAECUATIKA OTNV aUENon Tou amoBEUatog Twv MANBUCUWY Twv evnAikwv. H
Slakplon aut otnpiletal otn B€on oOtL MoAAol TapdkTiol BLOTOMOL, OTOUC OToloug
nepAapfavovtal akOun Kol TEPLOXEC TIOU KaAUTTOVTaL anmd onuovtikd ABadia Baildooiwv
davepoyduwv Kal pakpodpukwy, de daivetal va mailouv teAkd kamowo dlaitepo polo otnv
avantuén ONUAVIIKWY TANBUOUWV VEAPWV atopwv Yaplwv A/Kol 0TV ovavéwaon Tou
anoBépatog toug ota media datpodpng Twv evnAikwv. To Opa MOPAPEVEL QVTLKEIPEVO
ETLOTNHOVLIKAG Slapdxng m.x. Sheaves et al. (2006), Layman et al. (2006). Zrpepa wotdoo gival
VEVIKA TIOPASEKTO OTL OL Mapamavw amoPelg Sev MepAABAVOUV TIG CUVOETEC KAl SUVOULKEC
Slepyaoiec mou unootnpilouv tn Asttoupyia Twv nmediwv avamtuéng veapwv Paplwv (nursery
function) kot emMopévwg omoLAdATIOTE AMOTELPA KATATAENG TWV MOPAKTIWY MeSiwv avamntuéng
veapwv Yoplwv Katd oespd omoudaldotntog eival pAAAov €mukivéuvn Kol onwodnmote
OVOTIOTEAECUATIKY amd MAeUPAC aAleuTiknG Kat TeplBaAlovtikig dlaxeiplong (Sheaves et al.
2016).

Ew. 1. Amoin Tou povoeldikou evdlattipatog tou xYAwpodukoug Caulerpa prolifera otov 6ppo

¢ EAolvrag.
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H BaAdoola meploxn) tou 0puou tng EAouvtag, mou amoteAei medio Sie€aywyng tng
OUYKEKPLUEVNG MEAETNG, €lval €va NUIKAELOTO, aBaOEG Kal TTPOOTATEUMEVO QMO TNV KUMOTLKN
Sdpacn ocloTnUa €KTaoNG 6,5 TETPAYWVLKWVY XIALOMETPWY, TIOU BPILOKETOL OTO OVATOALKO TUAUA
Twv Bopeiwv aktwv tng Kprtng. O BubBog tou oppou kahumtetal oxedov e€oAokAnpou amnod éva
TUKVO AlBadL tou umotpomikoU pakpoxAwpodukou¢ Caulerpa prolifera (Forsskal) J.V.
Lamouroux (Ewk. 1). AmoteAel €va TApPAKTIO olkoouoTnua Tou €€akoAouBel kal onuepa va
anoteAel éva onuavtiko nedio otpatoAdynong kat avénong veapwyv Paplwv (nursery ground),
YeYovoG Tou OUMPBAAAeL o peyaho PBabBud otov EUMAOUTIONO Kal T Slatipnon Ttwv
QAMOBOEUATWY EUTIOPLKWV PapLwy otnv euputepn Baldooia eploxn tou kKOAtou MepapuméAAou
(Koulouri et al. 2016). Ao tnv amoyn autr, n Mpootacia tou MePLBAANOVTOC TOU OPHUOU TNG
EAovvtag €xel kaBoplotiki onuaocio otn datpnon twv Baldcciwv BLOAOYIKWY TIOPWVY Kal TNV
OALEUTLKA TTOpaywyn oto eninedo Tou ocuvoAou Twv Popeiwv akTtwv tou vopou AactBiou. O
ETULOTNUOVIKEG MANPOdOPIEG, WOTOCO, OXETLKA UE TNV TPEXOUCA TIEPLBAANOVTIKI KATACTAON TOU
Oppou aAAA KOl OXETIKA HE TN Sopn Kol AELToupylo TOU TOPAKTIOU QUTOU OLKOCUOTHUATOC
Atav uéxplt mpoodata WOlaitepa eAAElG. Z0UPwvVO HE TA  ONMOTEAECUATA  OXETIKAG
BBAloypadikng €peuvag, n povn UeAETN Tou BaAdoolou meplBAAAOVTIOG OTNV TIEPLOXN TOU
Oppou ¢ EAouvtag mpaypatomowidnke amod to MNavernotiuo Kpntng to 1987 (Melétn
Mav/uiou Kpntng 1987).

H Avumeplpépela Aaobiov (mpwnv Nopapxia AaciBiou) otnv mpoondbela ¢ va
elonynBel tn B€omion kal ebappoyn otnV MPAEN TEPLOPLOTIKWY KAl LAKPOXPOVIOU XOPAKTHPa
SLOXELPLOTIKWY HETPWY OmopaitnTwy ylo TNV TePBAAAOVTIKN Kal aALEUTIKA Slaxeiplon tou
Oppou NG EAoUvtag, xpnuatodotnoe tnv mepiodo 2006-2007 TNV €KMOVNON MLOG
EUMEPLOTATWHEVNG MEAETNG woTe va OnuoupynBel €va TEKUNPLWUEVO, OUYXPOVO Kal
Aemtopepég mMAaiolo kataypadnig tnG SUVAULKAG TwV BLOTIKWY Kal oBLOTIKWY CUVICTWOWV TOU
OUYKEKPLUEVOU TIOPAKTIOU oOlkoouoTthuatog. O Baolkdg afovag tng HEAETNG QUTAG, TIOU
npayuatonolnonke and to epyaoctiplo OaAdoaoiag BloAoyiag tou Tunpatog Blomolkidtntag
kat Awaxeipiong Mapaktiwv Olkoouotnuatwyv Ttou Ivotitoutou Oaldacolag Bioloyiag,
Blotexvoloyiag kat YdatokaAAlepyewwv tou EA.KE.©.E., ntav n emikalpomoinon OAwvV Twv
ETOTNUOVIKWY O6ed0oUéVWV TIOU UTAPXOUV ylo TNV TEPLOX WoTe va Odnuwoupynbel to
anapaitnto unéfabpo yla TNV UTooTAPLEN TNG AvATTUENG Kol epapuoyng otnv Tpatn evog
oUYXPOVOU KOl OALOTIKOU Yopaktrpo Sloxelplotikol oxediovu mou Ba emutpeéPel oTO AUECO
HEAAOV TNV mpootacia kot avofabuiwon tou Baldacolou mePBAAAOVTOC TOU OpUOU TNG
EAoUvtag kol Tautoxpova Thn Slatripnon Kat mpootacia Twv yBuoamoBepdtwy otnv eupuTeEPN
TIEPLOXN TOU KOATIOU MepapuméAAou. IToug KUPLOUG OTOXOUG TNG UEAETNG TteplAapBavovtayv n
kataypadr TNG €emMOXIKAG OSlakupavonG Twv afloTKwV Kol BLOTIKWY GCUVIOCTWOWV TOU
BaAAOOLOU OLKOCUGOTHUATOC, N EKTLHNON TNG TPEXOUOAG OLKOAOYIKNG KOTAOTACNC oo anoyn
Xepoaiwv r BaAdcolwv avOpWIOYEVWY TILECEWV KoL TENOG N EMLOTNUOVIKI UTtOOTNPLEN He
ouyxpova Sedopéva Twv MPOTAcewV TG MoALTelag yla TNV mpoaotacia, Slatipnon Kal Blwotun
avantuén twv Bloloykwv mopwv evog olaitepou BaAACCLOU OLKOCUGTAMOTOG TwV Bopeiwv
QKTWV TG KpAtng.
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H peAétn twv oxéoewv Bnpeutn - Aslag oe €va OUYKEKPLUEVO OALEUTIKO Tiebio €xel
{wtikn onuaocia ywa tn Slepelvnon NG OVOEKTIKOTNTAC KAl BLwolpndtnTag Twv PBLoAoyLlkwv
TMOPWV HLOG TIOPAKTLOG TEPLOXNG, KOOwC oL PUOIKEC Kal avOpwrmoyevelc TIECELS Ot €va
TIPAKTLO OLKOGUOTNUO TIPOKAAOUV UETARBOAEG OTIG AAANAOETIOPACELG LETALY TWV BLOAOYLIKWV
€WV mou 1o ouykpotouv (Hunsicker et al. 2011). And tnv amoyn QUTA N OLKOAOYLKN
npoPAePn, n Staxeiplon kat o BAAACOLOG XWPOTAEKOC OXESLOONOC amaltolv pla o Babog
YVWON TWV OXECEWV UETOEL TWV BLOTIKWY CUVIOTWOWV VoG Sedopévou Tpodikol mAéypatog. H
OUYKEKPLUEVN OlaTtplfr) €EMIKEVIpWVETAL AKPPWG OTN UEAETN TWV OXECEWV OQUTWV KOl
OUYKEKPLUEVA OTI( OXEOELG METALU TwV MANBuopwv Twv BevBomelaylkwv aomovSUAWY Kal
Paplwv evog evdlaltipatog Tou pakpoxAwpodukoug C. prolifera mou KAAUTTEL UTO popPdN
€VOG LOVOELSLKOU TATNTA TO oUVOAO oxedOV Tou BuBOU TOU ECWTEPLKOV OplouU NG EAouvtag.

1.1. Ztoweia BloAoyiag - owkoAoyiag tou pakpoxAwpodukoug Caulerpa prolifera
otn Meooyelo OdAaooa.

To €ido¢ Caulerpa prolifera (Forsskal) J.V. Lamouroux 1809, ival éva autoxBov yla tnv
Meooyelo pakpodUKOC, TOU AVAKEL OTNV KATnyopia Twv mpacvwv ¢ukwv (xYAwpodukn) Kat o
OUYKEKPLUEVO KOTOTAOOETAL O0TNV olkoyevela Caulerpaceae (tafwvouikn katataén: Chlorophyta
> Ulvophyceae > Bryopsidales > Caulerpaceae > Caulerpa > Caulerpa prolifera) (Garcia-Sanchez
et al. 2012). Eival éva TaxEwG aAvVAMTUCOOUEVO HAKPOPUKOG UE TAON va OXNUATIZEL TTUKVOUG
tannteg (Aeluwveg) PAdotnong oe pnxeS, LWUWOELG - appolAuwdelg Baldooleg TTEPLOXEG TNG
Meooyeiou. Exel avadepBel OTL N Tapouasia TOU CUYKEKPLUEVOU XAWPODUKOUC CUUBAAAEL OTN
otaBepomnoinon tou unootpwpatog tou Bubou kal Bonba, wg évav Babuod, otnv avamtuén Twv
Aslpwvwy dladopwy eldwv BaAdoolwv GavePOyOUwWV TTOU AVOITTUCCOOVTAL KOl CUVUTIAPXOUV
ot meploxég autég (Hendriks et al. 2010). AvtiBeta, ta aAAoxBova kal €0BOAKA otn
Meooyelo €idn tou yévoug Caulerpa otav eloaxbouv, Pe evepyNnTIKO 1 TABNTIKO TPOTMO, OE
ouotnUata TEpav TNG GUOLKAG YVEWYPADIKAG KATAVOUNG Toug, eudavilouv ouvhbwg
oupuneplpopd «eLOPOAEX» Kol AELTOUPYOUV QVTAYWVIOTIKA WG TMpo¢ Ta evdoyevn £i6n twv
peooyelokwyv Baldcowwv davepoyduwv (Picciotto et al. 2016). Xtnv mnepimtwon oauth
evtaooovtal ta Vo tporka €idn C. taxifolia (M.Vahl) C. Agardh, 1817 kat C. racemosa
(Forsskal) J. Agardh, 1873 ta omoia kataAappfdavouv neploxeg tou Bubol mou kaAumTovtal anod
ABadia Qavepoyapwy, Kuplw¢ twv edwv Posidonia oceanica (Linnaeus) Delile 1813 kat
Cymodocea nodosa (Ucria) Ascherson 1870, cuvundpyovtag mapaAAnAa pe to evdoyeveg eidog
C. prolifera (Verlaque et al. 2004). Z& meplox£c TG SUTIKNC Aekavng TnG Meooyeiou Kal KUpLwg
OTIG YOAAIKEG KOl LTOALKEG OKTEG OTIG OTOLEC €xouv Koataypadel EKTETAUEVEC OE E£KTOON
"eloBoAég" Twv eldwv C. taxifolia kal C. racemosa €xouv mopatnpnBel ONUOVTIKEG APVNTIKEG
ETUNTWOELG ot BaAdoolo BLOMOLKIAOTNTO, OTNV MOPAKTIO OALElQL KoL ETTIONG ML YEVIKOTEPN
umoPaduion tou MapAKTlou olkoouothpatoc (Piazzi et al. 2005). Oa TpEMeL va onUELWOEL OTL
OUYXPOVEG £peuvec avadepovTal E€mMiong OTIC KaBapd OVTOYWVIOTIKEC OXECELG TIOU
avamntuooovtal PeTafl Twv BaAdoolwv davepoydpwv kat tou xAwpodukoug C. prolifera, kat
€XOUV WG amoteAeopa TN paydaia umoxwpnon twv ABadlwyv Twv davepoyduwy Kot aviiotoya
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NV enéktaon kot KaAAupn peyaAwv meploxwv tou BuBou amd to eidog C. prolifera (Pérez-
Ruzafa et al. 2012).

\ Fronds/blades
R

Stolon

?\ |
‘\‘\ Rhi\z\oids

g1 4

Elk. 2. IXNUATIKA QTEKOVION TWV EMUEPOUC TUNUATWY TNG €EWTEPLKAG SOUNC Tou
xAwpodukoug Caulerpa prolifera.

Oocov adopa otn efwteplkn popdoAoyia, to xAwpodukog C. prolifera spudavilel pa
XOPAKTNPLOTIKY) SOUN Tou armoteAeitaL amo évav aplOuo unépyelwy eAaopatwy (fronds/blades)
TIOU EVWVOVTOL HUE UTOYeleG opllovtieg pileg (stolons), mou otaBepomololvial o€ KvnNTO
unootpwua pe tn BonBeta moAvdplBuwv plosdwv (rhizoids) (Eik. 2). To eidog xapaktnpiletal
Qo £€VTovoug pubpouc avamtuéng katd t SLapKeLa TNG VUXTOG KUPLWE LECW TNG EMLUAKUVONG
TWV EAQOUATWY TIOU QMOTEAOUV TOUG OVATITUCCOPEVOUC Topaywylkol¢ BAaotoug oL omoiol
Bpilokovtal mAdyla i kal KaBeta mpog tnv enipdavela tou BaAdcolovu mubuéva (Jacobs and
Olson 1980). To kUplo PpWIKO cUOTNUO £ival SLAYEWTPOTILKO KAl avanTUOOETOL 0pL{OVILO WG
TIPOGC TO UMOOTPWHO evw To plloeldr] avamtuoooviol OTtnV KATw TAEUpPA Tou pPL{Lkou
OUOTNHATOG TIOPEXOVTAC TIEPALTEPW OTNPLEN OTIC KUPLEG PLleC. O OXNUOTIOUOG TWV EAACUATWY
bev gudavilel apvnTKO YEWTPOTILOUO 1 BETIKO GWTOTPOTILOUO OAAG OUGCLOOTIKA OTTOTEAEL Lo
EUULOXN TIPOEKTAON TNG AVW-£EWTEPLKNG TIAUpAG Twv plwv (Jacobs and Olson 1980). Exet
amodelyBel otL €€attiag NG amouvciag UEUBPOVWY KOL EC0WTEPLKWY TOLXWHUATWY TO PLILKO
ovuoTNUA Kal Ta eAdaocpata eival cuvdedepéva peTall Toug, YEYOVOG Tou UtoSnAwveL OTL To
KUTTOPOTIAQLOLATIKO UALKO UITOPEL VO LETOKLVELTOL ATt TN HLaL 0pyavikn Soun otnv aAAn (Jacobs
and Olson 1980). H cuykeKkpLUEVN LOLALTEPOTNTA EXEL WC ATIOTEAECUA TNV EAEVOEPN PETAKIVNON
YAwpormAaotwyv ota dtadopa douikd tunuata tng C. prolifera, wg evepynTikn avtanokplon ota
ekaotote emnineda tou pwtog. H cuykekplpévn pooappoyn €xet Wolaitepo evdladepov Kabwg
EXEL TapatnPNOel OTL pepOVWHEVA OTEAEXN ToU €ldoug gpdavilouv PETABANTOTNTA WC TTPOG
NV popdr Toug, YEYovOC Mou OXeTIleTal Ye To eminedo NG £vtaong Tou ¢wtog mou d€xovral
akoun kat av Bpiokovtat tnv idla meploxn tou Bubou. Etol, oe pwtewvotepa onpeia tou Bubou,
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TOL CUYKEKPLUEVA pakpodUKn epdavilovtal wg cupmayn, Wblaitepa StakAadlopéva Kol TTUKvVA,
EVW avtiBeta oe mepLocOTEPO OKLEPA PEPN, oL BaAAol Twv Ppukwv €xouv ouvnBwe pakpuTEPA
KOl AEMTOTEPA €AAOHATA KAVOVTOC ME TOV TPOTIO OUTO QTOTEAECUATIKOTEPN XPron Tou
neploplopévou Slabéoipov dwtog (Dawes and Barilotti 1969).

‘Ooov adopad otn dladikaoia TnG avanapaywyng, EAAXLOTA (VoL YVWOTA OXETIKA LE TOV
TOAATAQCLAOUO TOU CUYKEKPLUEVOU €ldoug otn Meodyelo. YO KOVOVIKEG OUVONKEG EXEL
napatnpnBet 6tL n dwatripnon kat n Sdtacmopd tng C. prolifera yivetatl pe kKAwvoug (ayeving
avamapoywyr) HECW TOU KATAKEPUOTIOHOU Tou ¢ukou¢ (Vergara et al. 2012). Mo
OUYKEKPLUEVA, TEUAXLO LOTOU HEYEBOUC QKOUN Kal MEPLKWV XWAOOTWV E€lval Kava va
avantuéouv kal va Sdwoouv vEoug ¢utikoug amodyovous (Ceccherelli and Piazzi 2001).
IMAVIOTEPA, TO CUYKEKPLUEVO HakpodUKOC Umopel va epdavioel oe€ovadikn avamapaywyn Ue
oAokapriia, yEYovVOG TTOU CUVETTAYETAL OTL OAOKANPOC 0 OAAAOC AELTOUPYEL WG WPLLO CWHA 1 WG
omoplayyelo. Autd ouvnBwg xopaktnpilletal amd omavio £w¢ OTOXOOTLKO YEYOVOC Kol
OUMBALVEL KATW OO CUYKEKPLUEVEC OUVONKEG, OMWG yla TAPASELYUA EVIOVEG KOTAOTACELG
TePBAANOVTIKOU OTPEG KAl TPAYLOTOTOLEITAL E TNV TIPOKANCN YOUETOYEVEDNG, UE TO UNTPLKO
¢duTo va Asttoupyetl wg kEAudog (Van Tussenbroeck et al. 2006). MapoAa autd, MAnpodopieg
OKOWN KAl ylo T BacIKA XOpAKTNPLOTIKA Tou KUKAoU {wng amouatdlouv amnod tn BloAoyia OAwv
TwV Bryopsidales tng Meooyeiou pe amotéAeopa va pnv eival eUKOAO va yivouv umoB€oelg
OKOWUN Kal yla Tov Tpomo mpoéAevuong twv evdoyevwy edwv (Varela-Alvarez et al. 2012). Mo
OUYKEKPLUEVOL UTIAPXOUV OPLOUEVEG MEAETEG TTOU Selxvouv OTL £(6N TOU CUYKEKPLUEVOU YEVOUG
niou {ouv ekt6¢ Meooyeiou, amavtwvtal T6oo pe anAoeldn 6co Kal Suthoeldr) kKUKAo {wNAG Kal
pue etepopopdikry evallayny yevewv (Kapraun 1994), evw AAAeg¢ peAétec Tovilouv OTL
eudavilouv eite duthoeldn ite amhoeldr) KUKAO {wNG UE YEVEEG OL OTIOLEG €lval avTioTolya ite
amokAeloTikd amAoeldeic eite Suthoeldeic kat oxL etepopopdikég (Ohba et al. 1992). ANAeG
peAéteg eudavitlouv t™ C. prolifera w¢g 6ilowko opyaviopd (Schussnig 1939) kat GAAeG
QTOKAELOTIKA WG povoolko (Goldestein 1970). Muwa mpdodatn peAétn twy Varela-Alvarez et al.
(2012) mou eotidotnke otnv ef€taon tou mupnvikou DNA tng C. prolifera €dsife otL TO
OUYKeKPLUEVO €ld0G¢ otn Meoodyelo UMOpel va avamtUooETOl PE OAOKaPTiat OMou OAd Ta
KUTTOPLKA OTOLXELD TOU KUTTAPOTIAQOUATOG TOU BaANOU HETATPEMOVTOL OE YAUETEC MECA OF
YOUETAYYELQ TA oTola pEPOUV TOOO TOUG APCEVIKOUEG 600 Kal Toug BnAukol¢ yauétec. Eniong
avixyveutnkav técoepa emnineda mhosldiag (tetpamlosldia) pe to €ido¢ va pnopel va epdavilel
elte amloeldn paon Lwng, OTOU UTOPEL VO TTAPAYEL YOUETEC, £iTe SUTAOELSN OMOU WOTOCO dev
OXNUATIEL YOUETAYYELO. JUUTIEPACHUATIKA, PaiveTal OTL 0 Kuplapxog KUKAoG {wng Tou idoug
otn Aekavn tng Meooyeiou eival dumAodpaolkog otnv onoia mapepBAANETOL (Lo HOVO YEVEQ n
orola ival tetpamAoeldng (Varela-Alvarez et al. 2012)

H mapoucia tn¢ C. prolifera otn Meodyelo epdavilel evdladépov kabwe TO
OUYKEKPLUEVO HOKPOPUKOG OTMOTEAEL £€va €UKOLPLOKO KOOHOTOALTIKO €ld0¢ pe eupuTaTn
VEWYPAPLKA KOTOVOUN OTLC UTTOTPOTILKEG TIEPLOXEC TWV AKTWV TG Meooyeiou kal ota Bepud
VEPA TWV OVATOALKWY OKTWV TOU ATAQVTIKOU WKEQVOU KOOWEG KAl OTLC VOTLO-OVATOALKEC OKTEC
Twv Hvwpévwv MoAtewy, tou Mefwkol kat tng Bpaliliag. Ocov adopd otn Meoodyelo
Bewpeital evdoyevég €160¢ 1600 TNG SUTIKAG OCO KAl TNG AVATOALKNAG AEKAVNG TNG OTOU KoL
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eudavilel euputatn yewypadikn katavoun pe e€aipeon Tig YPuxpotepeg BOPELEG IEPLOXES OTIWG
0 KOAmoG tng Auwv, n Adplatik Oalaooa kol to Bopelo Awyaio (Sdnchez-Moyano et al.
2001a,b). MNapoAa auTd, TO CUYKEKPLUEVO LAKPODUKOG UTIEPLOXUEL OE TIPOCTATEVUEVA ATIO TNV
KUPOTKn dpdon olkoouotnuata pe \uwdn whpoata onou to Babog dev Eemepva ta 20 pétpa
(Sanchez-Moyano et al. 2001 a,b, Mateu-Vicens et al. 2010).

Av kol Bewpeital evboyevég €ldo¢ otnv Meooyelo pEXpL mpoodata €AAXLOTEC
nmAnpodopieg ATaV HEXPL TPOODATA YVWOTEG OXETIKA UE TNV Talaloypadlky TPoEAEUON Kal
e€amAwon Tou €(60UG OTNV CUYKEKPLUEVN TIEPLOXN. € ULa TTPOCPATN CUYKPLTIKN UEAETN TOUG
MAVW oTa Bloyewypadikad mPOTUTIA TNG YEVETIKAG TolkiAotntag tng C. prolifera, ou Varela-
Alvarez et al. (2015) xpnotpomnoinoav dUo nupnvikoUg Seikteg (ITS rDNA kat CaPr_J2) kaBwg kat
€vav YAwPomAaoTiko poplako deiktn (ITS rDNA) os vwna Seiypata BalAwv mou mpoEpyovray
ano Sladopeg mePLoXEC Tou ATAavtikoU, Tou Elpnvikou kot tn Meooyelo. Mo cUyKeKPLUEVQ
oocov adopd otnv mapouvcia tn¢ C. prolifera otn Meodyelo €xouv dlatumtwBel SUo KUPLEG
unoBéoelg (Varela-Alvarez et al. 2015). H mpwtn unéBeon umootnpilel 6tL ot MAnBuopol Tou
eldoug C. prolifera mou Bplokovtal orpepa otn Meooyelo lval AMOTEAECHA EMOIKNONG ATIO TLG
OVOTOALKEG OKTEC TOU ATAQVTIKOU. Ta OTOTEAECUOTO TNG OUYKEKPLUEVNG €peuvag €6elav
UPNAN YEVETIKA OUYYEVELQ LE ATOLO TIOU TIPOEPXOVTAL OO TIG ATAQVTIKEG OKTEC TNG IBNPLKAG
XEPOOVNOOU YEYOVOG TIou SeilXvel OTL evoexopévwe To €idog Ba pumopouoe va €xel eloéNBeL oTn
Meooyelo amnd tov ATAaviko. H emoiknon autr Ba mpémel va €xel oupPBel petd tnv Kpion
aAatotntag tou Meoonviou mpLv anod MePLmou 6 eKATOUPUPLA XPOVLa Kal prmopel va BewpnBetl
WG €VOELEN HLOG OXETIKA TtpOOodaTNG EMOIKNONG.

H &eltepn umdBeon adopd tnv mbavh €icodo tou eidouc otn Meooyelo HEOw TNG
Swwpuyag tou 2ouEL (Ascoedlavr HETAVAOTEUOH), £XOVIAC WG APXLKA TIPOEAEUCH TIAPAKTLEG
TEPLOXEC TOU IvOkoU-ElpnvikoU wkeavou. H ouykekpluévn emoiknon pmopel va BewpnBel wg
QIMOTEAEOUA TNG KALMATIKAG aAAayAG KAl TILO CUYKEKPLUEVA TNG avénong tng Bepuokpaciag tng
BaAlaooag, pe To avolypa T SLwpuyag Tou ZoVEL va amoteAel To péoco duaikng SLacmopdg Tou
eldoug otn Meooyelo. Autr n unoBeon, cUpdwva Ue Toug Bloug PLeAeTNTEG, paiveTal va gival
ONUEPA Kal N emikpatéatepn kabwe delyparta tou eidoug C. prolifera mou cUANEXBNKaAV Ao TIG
TIEPLOXEC Tou ElpnvikoU kot tou Ivoikou Qkeavol £86elav yevetlkég aAAnAouyiec rDNA kot
cpDNA avtiotolxeg pe ta delypata g Meooyeiou. H uméBeon autr unootnpiletal Katl amno
peAETeG TTOU avadépouv OTL Katd TN Sldpkela ¢ Kpiong adatotntag tou Meoonviou, oxedov
oAOKANpn n mpolmnapyxovca Baldcola mavida kot xAwpida tng apxéyovng BAaAaocoac tng
TnBvog e€aheipBnke pe ehaxloteg e€alpéoelg opyaviopwyv (Tethyan relicts) mou katadepav Kat
emBlwoav oe KAMOlN ONMOUOVWHEVA pnxa ocuotnuata (Hrbek and Meyer 2003). Eva
XOPOAKTNPLOTIKO €160¢ ToU emIBiwoe KOTA TN CUYKEKPLUEVN Kplon alatdtntag €ival kot To
davepoéyapo Posidonia oceanica (Aguirre et al. 2006), mou kataAapPdvel moapopola
evllatnuata pe tn C. prolifera. Z0pdpwva pe toug Varela-Alvarez et al. (2015) n ouykekpluévn
uopdn tne C. prolifera tng Mecoyeiov Ba mpémet va Bewpnbel w¢ andyovog mAnbucpwy tou
eldoug mou emBiwoav TNV Kpion Tou Meoonviou Kot TPOEPXOVTAL Ao KAMoLlov apxEyovo Ivéo-
Elpnvikd mAnBuopo. H cuykekpuévn undBeon xpnlel wotdoo mepattepw Slepelivnong kabwg
anattel meplooodtepeg mMAnpodopieg mavw otn olyxpovn yevetikny doun tng C. prolifera pe
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e€€Taon TEPLOCOTEPWVY OELYUATWY KUPLWG amd TG TEPLOXEG Tou Ivdo-Elpnvikou Qkeavou,
€EVOUVOUWVETAL WOTOCO ATO TO YEYOVOG OTL TA TIEPLOCOTEPQ TPOTILKA £(6N TTOU £XOUV ATIOLKAOEL
N Meooyelo €xouv avtiotolyn npogAeuon (Galil 2009). ZUpudwva PE TA TEAIKA CUMMEPACHAT
NG MeA€Tng twv Varela-Alvarez et al. (2015) mopatnpoUvTal TPELG SLAKPLTEG KOTNYOPLES
amAotunwy tng C. prolifera kol TPELG MEPLOXEG KOTAVOUNG: N TIPWTN TIEPLOXN) €O0TLALETAL OTLC
OUTIKEG aKTEC TOu ATAQVTLKOU, N SeUTEPN OTIC OVATOALKEG OKTEG TOU ATAQVTIKOU Kal n Tpitn
otnv meploxn tng Meooyeiou/Ivéo-Elpnvikol. Ekeivo mou aveéSelfe TEAIKA N YEVETIKN avaluon
Twv Sladpopwv mAnBuouwv C. prolifera gival otL undpxel pa petafatiky {wvn HETALY TNG
SduTknG Aekavng tng Mecooyeiou kal Tou ATAavVTIKOU ToU Asttoupyel wg Bloyewypadikd oplo
HETAEL TwV §U0 AAAWV TIEPLOXWV.

1.2. Ta AiBadia tou xAwpodukoug C. prolifera wg Meooyelako evéiaitnua

JUpudwva pe to Eupwnaiko Zvotnua MAnpodopiwwv yia t Guon EUNIS (European
Nature Information System), mou mepllapfBavel tnv tavounon twv Baldooiwv BevOikwy
evllautnuatwy (owkotomwv) otnv MNoAatapktikl Zwvn To evdlaitnua tou yAwpodukoug C.
prolifera, mou KAAUTITEL UTIO pLOPGN EVOC OXESOV LOVOELSIKOU TATNTA TO ECWTEPLKO TUHUO TOU
KOAou tng EAouvtag, avikel otov MeooyelokO TUMO HE KWwOKO A5.282 "MeCOYELOKEG
KOWOTNTEG emipavelokwyv AUwdwv Apuwv o TPodUAAYUEVEC TIEPLOXEG". H OUYKEKPLUEVN
taflvounon Paociletal oe TAAALOTEPEG TPOOEYYIOELS OMWG €Kelvn NG ZupPaong tNng
BapkeAwvng (tumog 111.2.3.6.) kot emiong avAkel otov TUTO olkotomou 1160 cuudwva pe TV
Kowotikr) O8nyia 94/43/EEC (Davies et al. 2004). EL8IKOTEPQ, TO CUYKEKPLUEVO evdlaitnua TG
EAoUvtag daivetal va avikel otnv empépoug "kowotnta pe C. prolifera og emipavelakn
Avwdn aupo oe mpodulayuéva vepd" pe kKwdIkO EUNIS - A5.282, mou KaAUTTEL TEPLOXEG OE
BAaOn mepimou evog péTpou Kal mou omavia femepva Ta 3 pETpa. Qotdoo, Ba mpEmeL va
onUewwBel 0TL oTov Oppo tnG EAovvtag to ABadt tng C. prolifera KaAUTITEL CUVEXWGS TO GUVOAO
¢ enupavelag Tou Buboul péxpl To peyalutepo BAB0C Tou GppOoU Tou IPOoEeYYieEL Ta 9 HETPO.
Oa mpenel va onpelwBel otL o evdlaitnua tng C. prolifera emekteiveTal o PEYAANG EKTOONG
TEPLOXEC Tou BuBoU Katd PAKOG TNG mapaktiag {wvng ¢ Kpntng oe Badn amod 15 pe 20 péxpt
ta 35 pe 40 pétpa (adnuooieuta dedopéva [.OA.B.B.YK.). Mia maiaidtepn avadopd amod tn
Vewrovikn BaAdoola meploxr) Tou kOAmou MepapfBéAou avadépel Tnv mapouasia {wvtavwv
BoAAwv TOU OuyKeKpLUEVOU YAwpodukoug oe BAaBn mou ¢Bdavouv péxpt ta 110 pétpa
(Hottinger 1974). Ytn Sutiki MEOOYELO KOl CUYKEKPLUEVA OE TIOPAKTLEC TIEPLOXEC OTLG OTIOLEC
EXEL MpaypatomownBel n xaptoypadnon Twv pakpoBevOikwyv cuvabpoioswy, ta Atadia tng C.
prolifera kaAumtouv AdN TEPAOTIEG EKTAOELS TOU BuBou. MNa mapddelypa, ot MeCOYELAKEG
lomavikég aktég tng Autovoung Mepldépelag tng Moupbla, o éva avamtuypa oktig 300
XALOUETPpWV Kal PEXPL TNV LooBabn twv 50 petpwy, ta ABadia tng C. prolifera kaAUTITOUV pLa
€Kktoon Tou BuBou NG TaNg Twv 126 MEPITTOU TETPAYWVIKWY XIALOUETPWY TIOU LoOSUVOUEL pE
TO 22% TNG OUVOALKNG €KTAONG TNG Ttapaktiag (wvng (Ballester Sabater 2003). Aev umapyouv
avtiotolxec mAnpodopiec yo TNV avatoAwkrny Aekavn tng Meooyeiou. JUUMEPACUATIKA, N
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Teplypadr] TOU CUYKEKPLUEVOU EVOLAUTAMATOC amd to cvotnua tafvounong EUNIS yia tnv
Meooyelo KaBwg Kal oToLXela TNE XWPLKNG KATAVOUNG Tou, blaitepa amod TNV avaTtoAlk TG
Aekavn mapapévouv onuepa dlaitepa eAAUTH KAl N avAyKn yla TIEPALTEPW OXETIKN EpPEuva
Bewpeital anapaitntn Kat €xeL tpéodarta enonpavOel (Maidanou et al. 2017).

H katavour twv ABadwwv tng C. prolifera cupudpwva Pe LENETEG TOU €XOUV Yivel o€
OPLOUEVEC TEPLOXEG TNG SUTIKAG Meooyeiou Kal Twv ATAQVIIKWYV OKTWV TNG IBNpkng €xel
amodelyBel 0Tl CUPBAAAEL ONUAVTIKA OTNV aUENON TNG MPWTOYEVOUC TAPAYWYLKOTNTAG TWV
TIAPAKTIWY olkocuotnudatwyv (Morris et al. 2008, Vergara et al. 2012). H nmapoucia mukvwv
ABadwv tng C. prolifera ot TEPLOXEG OQUTEC €EMNPEAlEL ONUAVIIKA TA PBLOYEWXNMLKA
XOPAKTNPLOTIKA TwV WNUATWY pnxwv Kalt ofabwv ocuotnudtwy, Kabwg Kal TIG PUOLKES
Slepyaoieg omwg eival n emavalwpnon kat n andbson AtBoyevwy Kal 0pyavikwy cwHoTiSlwy
otnv enudpavela tou Bubou kupiwg e€attiag tng peiwong g évrtaong tou udpoduvaulopou
(Hendricks et al. 2009, Vergara et al. 2012). Ot Moyano et al. (2007) tovilouv OTL OL EMOXLKEG
peTaBoAég otn dutokalun tou mubuéva pe C. prolifera ennpealouv Tn otabBepoTnTA KOL TN
olvBeon tTwv Pplofevoupuevwy pokpoPevBikwy cuvabpoloswv Pe SLOKPLTEC SladopEG OTIG
adBovieg petaly Twv MANBUCHWY TwWV eTPeVOIKWVY Kol Twv eVOOPBEVOIKWV OPYAVIOUWV.
JUuyKeKplUéva, ol emiBevOikol opyaviopol, oe avtiBeon pe toug evboBevBikoug, eudavilouv
auénuéveg mapouoieg otig mMePLOXEC He uPnAn dutokdlupn amd BaAlouc tng C. prolifera.
AvtiBeta, ol mAnBuopol twv evdoPevBikwv opyaviopwv daivetal va elval TMEPLOCOTEPO
otaBepol KkalL xwpic Wlaitepn emoxwkotnTa, He efaipeon OTIC TMEPUTTWOELS dnuloupyioag
avolkoU OTPpWHATOC oTnV €midAveLa Tou LAHATOC AOYyw amoBeong UPNAWY CUYKEVIPWOEWV
0PYOVLKOU UALKOU.

1.3. Makponavidikég ouvaBpoicel aomovUAwv mou oxetilovial HE TO
evélaitnua tng C. prolifera

Onw¢ avadepbnke kat mponyoupévwg, n C. prolifera otn Meooyelo oXnUATI{EL TOTILKA
nukva ABadla oe Wnuatoyeveic mubuéveg kat o Badn amo 1 éwg 35-40 pétpa. To ABadL
amoteAeital and éva apketd ocuvumayes Siktuo kupiwv plwv (OTOAwvVwY) amd TG OMoleg
ekpuovtal Aemtég puloeldei¢ amoAnéelg mou Slamepvouv tov TUBOUEva Kal ToAudplOua
unépyela eAaopata (blades) mou powalouv pe pUANA AVWTEPWV GUTWV Kal oxnUatilouvv évav
OUVEXN KOl apKETA TTOAUTIAOKO o€ Sour BoAo (canopy) UPoug péxpl 20cm. OL OXNUOTIOUOL TWV
ABadwwv ¢ C. prolifera mou €xouv kataypadel otn Meodyelo, mapoAo mou dev eival e€ioou
TIUKVA SopnUéva cuoThUaTa, OTWE yla Tapadslypa ol Aslpwveg tng noosdwviag (Posidonia
oceanica (Linnaeus) Delile, 1813), emitpénouv TNV €YKATAOTOON €VOC ONUAVTIKOU aplBuou
MANBuouwv acmovdUAwv eldwv, Kupiwg o epPBAANOVTO OTIOU TTAPATNPELTOL OXETIKA HLKPN
OVOVEWON VEPOU KoL auénuévn elopor opyavikol UALKoU (Sanchez-Moyano et al. 2001a,b). O
dlaitepoc BLoAoylkog KUKAOG Kal n opoopopdn kaAudn tou Bubol umo popdr evog oxedov
OUVEXOUG TATNTA, KOOLOTOUV OXETIKA €UKOAN TN UEAETN KO UAALOTA OE TIEPLOPLOMEVN XWPLKN
KAlpaka tou poAou tou ABadlou tng C. prolifera otn cuvBeon tng pakpoPevOikng cuvabpolong
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(macrobenthic assemblage) mou oxetiletal pe to cuykekplpévo evdlaitnua (Sanchez-Moyano
et al., 2001a,b). MapoAa autd ol eAdyloteg MAnpodopieg mMou avadEPoVTaL OTNV KATAVOUH, TLG
ETIOXLKEG LETAPBOAEG KAl TO BLOTIKA XOPAKTNPLOTIKA TWV MANBUCUWY HakpoBevOikwy 16wV TTOU
eykaBiotavtal oe Sladopa evdlatiuata pe Caulpera prolifera otnv meploxn tng Meooyelou,
TIPOEPXOVTAL ATIO TIAPAKTLEG TIEPLOXEG TNG SUTIKAG TNG AEKAVNG. Oa TTPEMEL VA ONUELWOEL OTL Sev
UTIAPXOUV QVTIOTOLXEG MEAETEG TtO TNV QWVATOALKN AeKAvn TG Meooyeiou.

ElbikOtepa, LEAETEC TTOU €XOUV eKTIOVNOEL Kal apopoUV ATOKAELOTIKA TN SUTIKN AEKAVN
¢ Meooyeiou kot TIg ATAQVTIKEG aKTEC TG IBnpkAG xepoovrioou (Moyano et al. 2001a,b,
2007, Rueda et al. 2001, Rueda & Salas 2003, De la Rosa et al. 2006), £6el€av OtL TO evélaitnua
TIOU OXNUOTIlEL TO OUYKEKPLUEVO HaKPODUKOC Tailel onUAVIIKO POAO OTn OCUYKEVIPWON,
katavoun kat adBovia evog onuoavtikol aplBuol elbwv pakpoBevOikwyv aomovSUAwv. OL De La
Rosa et al. (2006), peAetwvrag tn Blokovotnta Twv SeKamOdwv KapKVoeLSwyv, Tou oxeTilovtal
LE EKTETOUEVOUG AELLWVEG TOU YAwpodUKoug otov KOAmo tou Cadiz (lomavia), cuvélefav mavw
arnd 32.000 dtopa ta omoio avikouv ot 35 £i6n Sekamodwv €k Twv omoiwv 6 €idn, mou
QVTUTPOCoWTEVOUV TO 86% TNG UVOALKNG adBoviag, oxetilovtal ATMOKAELOTIKA LE TNV TTOPOUCLA
Tou evllawtiuatog tng C. prolifera. Ita mAaiola Tou SLETOUG SELYUATOANTITIKOU TIPOYPAULOTOC
TIOU TIpOyHOTOTIONCAY, &€V MAPATPNCAV TIOLOTLKEG 1] TTOOOTIKEG SlapopEC otn ocuvBeon Twv
EOWV OTO EOWTEPLIKO TUNMUA TOU KOATOU o€ avtiBeon He TIC €vioveg HETOBOAEC TOU
eudavidovtal ota eEWTEPLKA KAl TIEPLOCOTEPO KTEDELUEVA OTNV KUMATIKY dpdon Tunuata. Ot
Sladopég autég anedobBnoav otnv mapoucia tng MUKVAG Kot otabepng kab' OAn tnv dlapkela
TOU €TOUC KAAUYN TOU e0WTEPLKOU TUAMATOG Tou Opuou ue C. prolifera, n omoia ¢aivetal va
AELTOUPYEL MPOOTATEVTIKA Yl TN ouvaBpolon Twv SeKAMOSWV GUYKPLTIKA HE TO £EWTEPLKO
tunua (De la Rosa et al. 2006). ToO CUYKEKPLUEVO CUUTIEPACHA EVIOXUETAL QIO TO YEYOVOG OTL
mapAd T OnNMOVTIKEG avBpwriveg mapepfdaocelg otov kOAmo Ttou Cadiz, onwg
UVOATOKAAALEPYNTIKEG SpAOTNPLOTNTESG KAL OPYaVLK pUTIAVON amd aOoTIKA amoBANnTa, oL TLUEG
TwV OeIKTWV TOWKIAOTNTAG KoL oL TIHEG adBoviag twv dekamodwyv KopKvoedwY Kol Twv
MOAOKIWV TapapéVOuV SLaXPOVIKA OTAOEPEG Kl OE OPLOUEVEG TIEPUTTWOELG Epdavilovral Kal
pe UPNAOTEPEC TIUEG, OUYKPLVOUEVEG HE AAAOL TUAHOTA TOU KOAIOU OTIOU TO GUYKEKPLUEVO
pnokpodpukog amouvotalel (Rueda et al. 2001, Rueda and Salas 2003, De la Rosa et al. 2006). Ot
Rueda and Salas (2003), mou peAétnoav toug MANBuoUOUG Twv HaAakiwv mou {ouv oto
evblaitnua tng C. prolifera, avadépouv otL n avénon tng Slabéolung Tpodng HEow TNG
KOTOKPATNONG OPYAVLKNC UANG otnv emipavela tou Wnpatog s€attiag tng mapepBoAng twv
BoAAWV TOU HaKpOoPUKOUG, AMOTEAEL TOV ONUOVTIKOTEPO TAPAYOVTA EAEYXOU TNE MOLKIAOTNTAC,
™M¢ adBoviag kat NG Suvaplkng twv ¢hofevolpevwy TANBUOUWY yld TO GUVOAO TNG
ouvaBpolong Twv palakiwv. Amo tnv GAAn HepLd, n mapoucia wWlaitepa mukvwyv Astpwvwy C.
prolifera pmopel va €xeL apvnuikn emnidpaon otnv PevBiky evdomavida, Kupiwg oTOUG
mAnBuopolg twv 8iBupwyv, Kuplwe efautiag TNG EMIKPATNONG AVOEIKWYV CuVBNKWV ota
emupavelaka Wnpoata (Sanchez-Moyano et al., 2001b).

Ot Sanchez-Moyano et al. (2007), ot omoiol peAétnoav tnv emnidpacn tne KAAuPng
(cover) mou mpoodépouv ta ABadia tng C. prolifera otoug mMAnBuopolg Twv PevBKwv
KapKkvoeldwv otov KOATo Algeciras Twv lomavikwyv aktwy, KOTEypayav tnv mapoucia evog
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ONUAVTIKOU OUVOAIKA aplBpol €ldwv mou SladEpel ONUOVTIKA HETAEY TwV onueilwv ToU
eudavitouv uPnAn Evavil ATLOG 1 Kot eAaxotng napouaiag tng C. prolifera. Ot SLapopéC auTEC
OTNV TIOLOTIKI KOL TIOCOTIKN OUVOEON TwV HaKpOoBEVOIKWY cuVaBPOICEWV TWV KAPKLVOELSWV
anod66nkav otov Sladopetikd Babud kaAudng tou Bubou amod BaAAoug tng C. prolifera kau
ETIOUEVWG OTIC Sladopeg Katavoung tng Gutikng Bopalag kabwe Kol ot UETOPOAEC TwV
OUYKEVIPWOEWV OpyavikoU dvBpaka ota emipavelakd Wnpata mou umod popdn Kuplwg
opyovikwv Bpuppdtwv (detritus) epdavidovratl tomkad auvénuéves. Onwg €6el€av, TO
SlopopeTikd MpoTUTIO Katavoung twv BaAlwv tng C. prolifera oe cuotdadeg ocuvtelel otn
avénon tou PBabuol XWPLKNG ETEPOYEVELAG TIOU AlVETAL va EMNPEALEL TN TIOKIAOTNTA KoL
adBovia Twv MANBUCUWV TWV KAPKLVOELSWV. ITN CUYKEKPLUEVN LEAETN PAVNKE OTL ETKPATEL TO
VEVIKO TpOTUTIO Tou €xel meplypadel amd toug Heck & Orth (1980) yia ta ABadia twv
Baldaoowwv pavepoydpwy, oupdwva pe to omoio n adbovia Twv emumaviSikwy eldwv, Kupiwg
TWV UETAKIVOUPEVWY 00TIOVOUAWV KaBwC Kol Twv veapwv LxBudiwv, aufavetal mpoodeuTika
000 aufavetal N GUTIKN TIUKVOTNTA, GTAVOVTIAG OE Lo OLCUUIMTWHATLKA TLUA TEPav TNG omolag
n uPnAn dutikn TUKVOTNTA dnuLoupyel avemlBUUNTEG ouvOnKkeg, Onwg avofla kot EAewpn
XWPOU, UE OIMOTEAECHA TNV OMOTOMN HElWOoN Twv THwWV TnG adboviag. Napduolo mpdTumo
daivetal va emikpatel otnv katavoun tng adboviag Twv mMAnBuouwv palakiwv Kal Wlaitepa
TWV MANBUCUWV CUYKEKPLUEVWY EL6WV Mpocofpayxiwv mou eudavilouv paydaia peiwon Twv
Twv TG adBoviag 6co n mukvotnta twv ABadwwv tng C. prolifera av&davetal (Sanchez-
Moyano et al. 2001b). AvtiBeta, o€ MEPLOXEG UE HELWUEVN TtUKVOTNTA BaAAwv tng C. prolifera
daivetal va guvoeital n avantuén opddwyv pakpoBevBikwy MANBuouwv mou xapaktnpilovrat
amo PELWHEVN KLVNTIKOTATA, Onwe ta 6iBupa, Kupiwg Adyw TG Mapouciag xwpou Kal apa
UTTIOOTPWLLATOC AVATITUENG TWV HLAKPOPBEVOLKWY KOLVOTATWV.

1.4. H yOuonavida mov oxetiletal pe to evéiaitnua tng C. prolifera

H ermokomnon tng oxetkng BiBAloypadiog €dei&e o0tL otn Meooyelo o UeyaAUTEPOG
0PLOUOC CXETLKWVY EPYOOLWV ETUKEVIPWVETAL OTNV UEAETN TNG LyBuomavidag mou cuvdEeTal pe
Ta ABadia tou evdnuikol BaAdaoowou pavepoyapou Posidonia oceanica (m.x. Francour 1997,
Deudero et al. 2008, Kalogirou et al. 2010). Ot peAétec TG SoUNC Kol TNG SUVOULKAG TWV
KOWOTNTWV TwVv YPaplwv mou cuvdéovtal pe aAAa Alyotepo kowva €idn Baidoaotag PAaotnong,
onwg ta davepoyaua Cymodocea nodosa kal Zostera noltii, kaBwg KoL e Ta EVELALTAHATA TWV
dwtodAwv Pukwv oe umomapaALloKO Bpaxwdes UMOCTPWHA KAl TwV AUUWOWV Bubwv xwpig
BAdotnon, eival meploplopéveg (e.g. Guidetti 2000, Guidetti and Bussotti 2002, Kalogirou et al.
2012). EAayxlwoteg epyaocieg €xouv mpaypotorolnBel oxetika pe TNV xBuomavida Twv
evllAITNUATWY HOKPOPUKWY OE KLVNTO UMOOTPpWHO, Tou €8elfav mapaAlnia OtL ta
OUYKEKPLUEVA EVOLALTAMOATO MITOPOUV Vol OmoTteEAECOUV  onpavtika Tmedla  avamtuéng
MANBUOUWVY VEAPWY OTOUWV TIOPAKTIWY Paplwy, ota omoia cupmeplhapfdvovtal kot €i6n
uPnAou eumopikou evéladépovtog (Franco et al. 2012, Cheminée et al. 2013).

OL PEAETEG OTA TTAPAKTLA OlLKOouoTAMOTA TG Meooyeiou mou oxetilovtal Pe To poAo
Tou evélattnuartog tng C. prolifera otn oUVOEeoN, TOLOTLKN KAL TTOCOTLKN, KOL 0TN SUVAULKN TNG
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xBuomnavidag mou ¢hofevouv eival Wblaitepa meploplopéved. Mo ouykekpipéva ol Verdiell-
Cubedo et al. (2007), og pia povadiki HEAETN OV Mpaypatonoincav otn AlpvoBaiacoa Mar
Menor (aktég lomaviag), katéypadav Tig LOPPOUETPIKESG TTAPAUETPOUS TWV TTANBUCUWVY KUPLWG
veapwyv LxBubdiwv, mou oxetilovtal apeca Ue To evdlaitnua tou pakpodukoug C. prolifera. Ta
QIOTEAECUATA TOUG TA aVTLUTapEBalav He avTioTolya ou £xouv kataypadel otnv (Sla meploxn
OXETIKA HE TO pOAO Tou davepoyapou Cymodocea nodosa oOTNV KATOVOWUN TNG TOTUKAG
Buomnavidac. Zta ABadia tou eidoug C. nodosa avadeépovrtal peyalutepol aplBpol eldwv
Paplwyv Kal avtiotoya uPnAotepeg TILEG adBoviag Kal BLopAloG CUYKPLTIKA E TIEPLOXEC TOU
BuBol mou koAUmtovtat amo C. prolifera. Qotdéoo, n e€étaon TwV TWHWV GAAWV
OUUTANPWHATIKWY SEKTWV o€ eMinedo LyBuokowotnTag Omwe T.X. S€IKTEC MOKIAOTNTOG Kall
opolopopdiag dev epdavics onUAVTIKEG Sladope HeTalL Twv dVo evdlaltnudatwy. 2tnv dla
peAétn, ot Verdiell-Cubedo et al. (2007) tovilouv oOtL n mapoucia tng C. prolifera eival
avapudlofAtnTa onUavtikni yla tnv ybuomnavida tng Aipvobalaccag Mar Menor Kal Kupiwg yla
TNV EYKATAOTOON TWV MANBUCUWY VEAPWV OTOUWY, TIOU OVAKOUV OE €l6n UE HEYAAN EUTIOPLKN
afla yla tnv Tomkn oAleio. Oa TpEmeL oto onuelo autd va tovieBel ot n Buonavida Twv
evllartnuatwy pe C. prolifera, evog pakpoxAwpoduUKoUC e supela e€AMAwWON OTNV TTOPAKTLOL
{wvn Twv BePUOTEPWV VOTLWV TIEPLOXWV TNG OVATOALKAG AekAvng TnG Meooyeiou Tapapével
ayvwortn.

1.5. OL tpodikéG ox€oeLg petafl Oaldooilwv acmtovSUAwV Kat LyOuonavidag oto
evéiaitnua tng C. prolifera

H Statpodn), mou mepAapBavel Tnv eVpeon, KatavaAwon Katl adopoiwon tng tpodng,
anoteAel pLa cuvBetn Slepyaoia Twv oxéoewv PeTAlL NG cuunepldpopdg, tng popdolioyiag,
™¢ duactoloyiag kot TnG MANBUCoULOKNA G SUVAULKAG TwV BaAdcoLwy opyavIoUWVY Kabwg Kal Twv
oAAnAemibpaocswv petafl Onpeuvtwv - Bnpopdtwv. H Swatpodrn Sie€ayetal péoa oe €va
olkoAoylkO TAaiolo, emnpealovtoag OxL HOVo TN PeTodopd €VEPYELAC KAl TNV €MakOAoudn
avantuén kot emPiwon Twv opyaviopwv mou {ouv OE €val CUYKEKPLUEVO evllaitnua, aAAd
napaAAnAa t Stavoun, tnv adBovia kat tn duvaulkn Twv MAnBucouwy toug. OL Sladlkacieg
QUTEG elval e€aLPETIKA SUVOLLKEG KOL TIPOKAAOUV HETAPBOAEC OTNV TTAPOAYWYLKOTNTA Kal Tn Soun
TwV MANBuoUwv o okoAoyikn 1 €Ktk KAlpaka. H owkoAoyia Statpodng kal n Tpodikn
Suvaplkn amoteAouv éva eUpU Kal TTOAUSLAOTATO SLEMIOTNMOVIKO TESIO OV EKTELVETOL OO TO
OPYOVIOULKO €W TO OLKOOUOTNULKO eminedo opydavwong tng {wnc (Brodeur et al. 2017).

H owkoAoyia dtatpodnig Twv Paplwv armoteAel Eva OnUAVTIIKO EPEUVNTLIKO QVTIKELULEVO UE
Slaitepn onuacia yla tn peAétn tou Baldcolou owkoouotApatog. O Babuog enibpaong tng
ETUAEKTIKNG EKUETAAANEUONCG TWV OALEUTIKWY amoBepdtwy amd Tov avBpwro, Ta omola umo
dHUCLONOYIKEC CUVONKEC KOl HETA OO MO HOKPOXPOvVLia eEEAIKTIKY Topeia Bplokovtal og pia
Suvaplka otabepr) KatAotoon, UMopel o eVKoAa va ekTUNOel, OTavV yivouv KOTOVONTEC Ol
TPOPLKEG OXETELG LETOEY TWV EKPETAAANEVOUEVWY KaL N duoikwy TANBUoUWVY o€ éva SeSopEvo
aAteutikd medio (Lambropoulou et al. 1995).
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Yta BaAdoola ocuotipata, ol aAAnAerdpacelg pHetall Bnpeuth - Bnpapatog sival
duokoho va mapatnpnbolv daueca oto mePLBAAlov. [Mapadoolakd, oL EMOTHUOVEG
QVTLUETWTILOOV TIAPOMOLEG TIPOKANCELS CUAAEYOVTAC ATopa amd To medio kal e¢etaloviag otn
OUVEXELO OTTIKA TO TIEPLEXOUEVO TOU oTopdyou toug (Hyslop 1980, Gerking 1994). Awddopeg
OUYXPOVEG TEXVOAOYIKEG KOLVOTOMIEG EMEKTELVAV TI( TeEAEUTAlEC OEKAETIEG TN OXETIKN
peBodoloyikr epyaieloBnkn, Wlaitepa pe edapuoyn pHoplokwv pHeEBSSwyv, OMwe n avaiuon
Amapwv 0€Ewv, oTaBepwv LOOTOMWV I TOU YeVETIKOU Kwdika (Brodeur et al. 2017). Mua osipd
amo OALOTIKA €pyaAeia LOVTEAOTOINONG OWKOCUOTNUATWY, OMWE TA UOVIEAQ TIPOCOMOoiwaoNG
Tpodkwy TAeypatwv ECOPATH, ATLANTIS kat ta mapdywyd toug, enétpepav TNV ovAaAuon
napopowwv dedopévwy (Christensen and Pauly 1992, Pauly et al. 2000, Christensen and Walters
2000, Fulton et al. 2004, Gaichas et al. 2009, Fulton 2011). H Stapkwg aufavopuevn avaykn
AQUEONG QVTLLETWTILONG TWV oUYXPOVWY MPOoPBANUATWY aALeEUTIKNG Slaxelplong dailvetat va €XeL
ETNPEACEL OPVNTIKA TNV TAoNn edapuoync KAacolkol Tumou peBodoloylwv otn HEAETN TNG
Sdlatpodikng okoAoyiag Katl tng TpodIkAG SUVAULKAG TwV Paplwy, KaBwG ol SLoXELPLOTEG TNG
aAlelag uloBetolV yevikoU xXoapaktnpa HEYAANG KAlpakag edapuoyéG pe Paon Ta
olkoouotnuata (Ecosystem Based Fisheries Management - EBFM) wg kUpla katevBuvtrpla
opXN Y MO TIEPLOOOTEPO OALOTIKN) KOL YEVIKEUHPEVN TIPOCEYYLon otn Slaxeipon twv
aAteutikwy Topwv (Pikitch et al. 2004, Link, 2010). Qotéoo, 6e6ouévng TNG TIOAUTTAOKOTNTOG
TwWV BaAAOCOLWY CUOTNUATWY, OTLG TIEPLOCOTEPECG TEPUTTWOEL O SLOBETOUPE aKOUN KOl TLG
BOOIKEG YVWOELS OXETIKA ME TIC TPOPLKEG aAAnAemidpdoel mou elval Kploweg ywa tnv
Katavonon t¢g Soung, TG AsLtoupylag Kal TG mapaywyLkotntag evog Sedouévou cuoTUATOG
N Yyl TNV €pappoyn oUTWV TWV YVWOEWV OE £Va EMOUEVO €UPUTEPO TAaiolo avaiuong. To
YEYOVOC aUTO pmopel Suvntika va odnynoet o eopalpéveg anodPpAaoelg alleUTIKNC SLaxelplong
(Brodeur et al. 2017).

2tn Meodyelo BaAaocoa, €xouv TmpaypotomolnBel apPKETEC HEAETEG OXETIKA ME TN
TPOodIK cuumepLPoPA A TIG TPODLKES TIPOTIUNOELS CUYKEKPLUEVWY 6wV BaAdoolwv Paplwv
(r.x. Stergiou 1988, Ben-Eliahu and Golani 1990, Golani and Galil 1991, Lundberg and Golani
1995, Tuset et al. 1996, Labropoulou and Eleftheriou 1997, Labropoulou et al. 1997, 1998,
1999, Darnaude et al. 2001, Karachle and Stergiou 2014a,b). Qotoco, eAAxLOTEC €pyaoieg
avadépovtal ot TPODIKEC OXECELG KOL TIG ETMOXIKEC TOUG MeTOPOAEC oto emimedo NG
KOWOTNTAG TWV PapLwv VoG CUYKEKPLUEVOU Baldcolou evdlatipatog Kat olaitepa oXeTIKA
HE TIG SLATPOPLKEG TIPOTIUAOELS 1 TIC Statpodikég ouvnBelec Twv Paplwv oe PLOTOMOUC ME
BAaotnon (Bell and Harmelin-Vivien 1983, Fasola et al. 1997, Labropoulou and Papadopoulou-
Smith 1999, Zupo and Stlibing 2010, Koulouri et al. 2015). Eldwotepa kot 6cov adopd ota
TIAPAKTLO CUCTHUATA KLVNTOU UTIOOTPWATOG OTA Omoia KuplapxoUuv BevOikd pakpodukn HEXPL
onuepa Oev UTAPXOUV UEAETEC OXETIKA HE TIC TPOODIKEC OXECELG TWV TANBUCUWV TWV
BevBomeAaylkwv Paplwv TTOU T KATOKOUV. JUUMEPUOCUATIKA, OL TPOPLKEG OXEOELG UETOEU
BevOikwv aomovdUAwv Kat yBuomavidac oto evdiaitnpa tng C. prolifera otn Meooyelo
TIAPOHEVOUV HEXPL O UEPA AYVWOTEC.
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1.6. 2TOXOI THZ AIATPIBHX

H ouykeKkplUEVN LEAETN €0TLALEL OTN MPWTOTUTIN SLEPEVUVNON TWV TPOPLKWYV OXECEWV KOl
TWV EMOXIKWV HeTaBoAwv Twv MANBuouwv BevBomehayikwv eldwv acmovoUAwy Kat Paplwy ot
€va TUTIKO Blotomo tou xAwpodukoug C. prolifera otov oppo tng EAolvtag, otig Bopelo-
QVATOALIKEG OKTEG TNG KpNTNG. H HEAETN €xEL WG KUPLO OTOXO VOl GUUPBAAAEL OTNV QIMOKTNON VEWV
YVWOEWV OTO YVWOTIKO OVTIKEIHEVO TNG TMEPLBAANOVTIKNAG Kal OALEUTIKAG Slaxeiplong evog
evélaltnuartog pe suputatn e€amAwon otnv mapdktia {wvn TwV UNOTPOTUKWY VOTIWV OKTWV
¢ Meooyeiou. Empépouc otoxol TnG LEAETNG elval:

e H Slepelivnon NG MOLOTIKAG KAl TIOOOTIKNAG OUVOEONC KOL TWV EMOXLKWY HETABOAWY TwWV
pokpomavidikwy MAnBuouwv mou evtonilovtal oto evélaitnua tng Caulerpa prolifera

e H Slepelivnon TNG MOLOTLKNAC KAl TTOCOTIKN G CUVOEONG KAl TWV EMOXLKWV UETABOAWV TNG
xBuomnavidag Tou cuyKekpLUEVOU BLloTomou

e H mepypadn twv mpotunwyv SlatpodnG Kal Twv TPOoPIKWV TUTIWV TOU CUVOAOU TwV
€L6WV PapLwV ToU CUYKEKPLUEVOU BLloTomou

e H O&lepelivnon Twv €EMOXIKWV HETABOAwv otnv ouvBeon NG Tpodrg o oXEon He
OVTOYEVETIKEG PETABOAEG Kal T SlabBeoiudtnTa TPodng emAeyUEVWY EW6WV Paplwv Kabwg
Kall n ouykpLon t¢ Stattog Twv Paplwv He TG SuvnTika dtabéatpueg mnyég tpodng

e T[EeVIKEC TIPOTAOEL( yla TNV 0eldpOpo aAEUTIKA Slaxelplon TOU OUYKEKPLUEVOU
evélaltiuartog
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2. MEOOAOAOTIA - EPTAZIEZ NMEAIOY

MpoKelévou va eTiteuxBoUV oL 0TOXOL TNG MEAETNG TpayaTono|Bnkayv €L CUVOALKA
eTLOKEPELS oTo Tedio katd tnv mepiodo 2006-2007 yila tn UETPNON KAl AVAAUGCHN LG OELPAG
Blotikwv Kal aflotikwv mapapétpwy. O detypatoAnieg mpaypatonolibnkav otig mepLodoug:
31 Mailou pe 1 louviou 2006, 27 pe 28 louAiou 2006, 21 pe 27 IenmteuBpiouv 2006, 7 kal 8
AskepBpiov 2006, 1 pe 17 OeBpouvapiov 2007, 24 pe 26 Anpidiov 2007 (Ew. 3).
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Ew. 3. MAéyua otaBuwv detypatoAnyiag otov 6puo tng EAovvrag.

AVOAUTIKOTEPQ, TIPOYUATOTIOW)ONKE HIOL TIPOKATAPKTIKY Xaptoypadnon Twv GUTIKWV
StamAdoewv (pakpodukn, pavepoyapa) tou Oppou pe xprion apeong (amo tnv enwdavela tou
vepoU) KoL umofpuxlag mapatnpnong HE autovoun katdduon oe ocuvbuacud Pe akplpn
kataypadn tng 6éong pe xprnion GPS. MNa tnv peAétn twv udpoypadlkwy TAPAUETPWY TNG
TIEPLOXNG MEAETNG KoL 0 KABe SelypotoAnmuikr) mepiodo mpaypotonoBnkav Katakopudeg
UETPoel Bepuokpaciag, oAatotntag, XAwpodUAANG o Kol (WTOCUVOETIKA EVEPYNG
oktwoBoAiag otn otAn tou vepol. Ol PUETPHOELC EYLVAV LIE QUTOUATO Katoypadlkd Opyavo
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CTD (Seabird SBE-25)(Ew. 4.). NapaAAnAa, Aappavovtav delypata vepol pe Tn Xprion €dikou
SdeypatoAnmen vepou tUmou NISKIN twv 5L (Ewk. 4), pe otdxo TOV TMPOOCSLOPLOUO TWV
OUYKEVTIPWOEWV owpaTdlakol opyavikol avBpaka (POC), xAwpodUAAng a (Chl-a) kat
dALOXPWOTIKWY KOBWCG €mMionNg KoL TWV OUYKEVIPWOEWV OVOPYAVWY BPEMTIKWY aAATWV
(Vitpwén, VITPLIKA, TIUPLTIKA, OPUWVIOKA Kot pwodoplkd) Tou MPayUaTonotdnke Ue xpnon
daoparopwtopeTpou tumou Beckmann DU6G5 kat cUudwva pe toug Strickland and Parsons
(1972). OL OUYKEVTPWOELS TWV YXAWPOTAOOTIKWY XPWOTIKWV OTO VEPO KAl TO ({nua
Tipaypatonolndnkav avtiotowa pe xprion ¢Boplopetpou tumou Turner 112 kat cuudwva Ue
Vv uéBodo twv Yentsch and Menzel (1963). Asiypata enidavelakol WRUAtog cUAAEXBNKaY
eniong pe xpnon evog €l8lkoU SelypatoAnmtn tumou apmayng (Ponar grab) pe otdxo tov
TPOOSLOPLOUO TWV CUYKEVTIPWOEWV TNE XAWPODUAANG o KoL TWV POLoXpWOTIKWY KoBwE Kal yla
NV HUETPNON ToUu owpatiSlakoUu opyavikol avBpaka (Ewk. 5). MapdAAnAa Aappdavovtav
Selypata Wnpatog ywa tnv Olepelvnon tng ovuotaonG Twv emPAVEAKWY WNUATWY WE
KOKKOUETPLKN avaAluon cUpdwva pe tov Buchanan (1984)(Ew. 6).

Mo Tt MEAETN TNG TOLOTIKAG KOL TIOOOTIKAG OUVOEONG TWV  HAKPOTIOVISIKWY
ouvaBpoioewv eAndOnoav Seiypata pe xprion detypatoAnmn tunou eAknBpou edodlacpévou
pe Sixtu ouAhoyn¢ avoiypatog potiov 0.5mm kal pe €va TTAOYKTOVIKO SixTtu (Avolypa potiou
0.5 mm) og kKaBe SelyATOANTITIKI) TIEPLOSO QMO HLAL OVTUTPOCWTIEUTLKI TIEPLOXI) ECWTEPLKA KOlL
e€wtepkd tou Oppou (Ewk. 7). Ta Selypata kookwiotnkav UE KOOKLVA OVOLyHATOG HOTLOU
0.5mm kot cuvtnpnBnkav oe dtaAvpa doppoAng 10%. MNa tnv peAETn twv MANBUoUWY Twv
Papwwv mpayupatonoliOnkav SelypoatoAnPileg TEPAUATIKAG OQALEIOG UE  ETAYYEAUOTLKA
nelotpata o KABe SelypaTOANMTIK TEPiodo OTNV £0WTEPLK Kol £EWTEPLK AEKAVN TOU
KoAmou (Ewk. 8, 9). Auéowc HETA TN cUAAOYN, To aAleupa TomoBetBnke os doxela pe dtahvpa
dopUOAnG 10% kal peTadEPONKE OTO €PYAOTAPLO. TN CUVEXELA Kataypddnkav OAa ta €i6n
TWV PapLwv Kal €YLVE KATAUETPNON TOoU aplBpol atdopwyv Kal Tng Blopalag yla kabe idog. MNa
TNV LEAETN TOU OTOUOXLKOU TIEPLEXOUEVOU TWV CNUAVTIKOTEPWY, 0cov adopd otnv adBovia kat
otn Blopala, BevBomelaykwy Paplwv £YVe n €EETAON TOU TEPLEXOUEVOU TOU otopdyou 30
aTOHWV amod kaBe eido¢ (omou Arav Stabéaipa). H avaluon Twv mpwTtoyevwy Sedopévwy ylve
w¢ €€Nc: yo kaBe atopo amo kabe €idog kal yia kabe SelypatoAnio petpriOnke To OAKO
MUNAKOG (mm) kot To oAk BAapog (g). TNV CUVEXELA YLVOTAV LA TOUH KATA UAKOG TNG OTIAQXVLKAG
KoW\otntag kal adoatpolviav o oooddyog, TO OTOUAXL KAl TO EVIEPO Kal akoAouBoUoe n
Kataypadr Tou cuVoAlkoU otopaxtlkoU Bapouc. Ta otopdyla mou ntav adsla kotaypdadoviav
emiong. H e€€taon Tou OTOMAXLIKOU TIEPLEXOUEVOU EYLVE WE TN XPHON otepeookoTtiou. Ta £(6n
Aelog Slaywplotnkav oe KUPLEC TAEWVOUIKEC OUABEC Kol Ta ATopa KABs opddac petpnoOnkav.
TNV OUVEXELD T ATopa Twv opadwv mpoodlopiotnkav oto eninmedo tou €idoug, 6mou NtTav
Sduvatodv (tng ecwteplkng Aekdvng tou KoAmou). H epyaoctnplakn e€€tacn meplAdpfave emniong
Stodoyn twv SelypdTwy TNG HakpoBevOiknc mavidag Kal Tou HoKpo-{WOoMAAYKTOU, 08 KUPLEC
TaEWVOULKEG opadec. AkoAoUBNoe 0 TPOOSLOPLOUOG TWV OPYAVIOUWVY OE ETMESO MANCLESTEPNC
Tou £idoug TaflvouIKNG opadog (TnNG eowTteplkng Askavng tou KoAmou). H emefepyoaoia twv
QTOTEAECUATWY EYWVE UE XPAON TPOTUTIWY OTATIOTIKWY TIAKETWV Kol HeBodwv mou Sivovtal
QVOAUTIKA OTOL ETULUEPOUG KEPAAaLO TTOU akoAouBoUv.
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Ew. 4. Kataypadry ubdpoypadlkwv TapapéTpwy oTtnv otnAn Ttou vepol He xprnon CTD
(aplotepa). APn Selypdtwy vepoU yLa TNV LEAETN PUCLKOXNULKWY TTAPOUETPpWY (Se€La).

Wnuatwyv tou Oppou ¢ EAovvtag
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Ewk. 7. AelypatoAnming tumou eAknBpou (sledge) mou xpnotpomnol0nke yia tnv cuAloyr Twv

HOKPOBEVOIKWVY OPYAVIOUWV.

Ew. 8. Nelpapatiky aAleia pe xprion melotpatag otov Oppo tng EAouvtag (aplotepad).
Agiypo Tou 0ALEVHATOC OO TNV E0WTEPLKN KoAAda (Se€Ld)

Ew. 9. Kahada pe xprion melotpartag otov Oppo tng EAovvtag. AlakplveTal To CUAVOG TWV
veapwv Paplwv dtadopwv eldwv MOV AOTEAOUV KAl TO HEYOAUTEPO TUAHA TOU AALEUUOTOG
6lwg kata tn Bepuvn) nepiodo.
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3. ANNOTEAEZMATA - 2YZHTHZzH

Ta omoteAéopata Kol TA EMUEPOUC CUUMEPACUATA TNG OUYKEKPLUEVNG MEAETNG
napouotalovial ava Bepatik evotnTa Kal UTO Hopdr EKTETOUEVWYV TEPANPEWV TwV
MPWTOTUTIWV Epyaclwv Tou €xouv Ndn Onuooleutel 1 Pplokovtoal o TeAkO otddlo
dnuooievong oe OleBvy emotnuovikd TepPlodika. Ta  amoteAéopota TNG  HEAETNG
TIAPOUCLACTNKAV €MioNG Kal dnuooteutnkav ota Mpaktikd dtddopwv AlebBvwv i MaveAAviwy
Juvedpiwv. Ta MARPN MPWTOTUNIA Kelpeva Twv SnUOCLEVCEWV auTwv dilvovtal o€ €L8IKO
Mapdptnua mou okoAouBel oTo TEAOG QAUTAC TNG MEAETNG. ZUVOMTIKA, OL TIPWTOTUTIEG
ETLOTNHOVIKEG SNUOOCLEVOEL] KOL OVOKOWWOELS TIOU TPAYUOTOnoLOnkayv oto mMAQioLo TG
OUYKEKPLUEVNG LEAETNG Elval:

Oepatikn Evotnta A. Makporavidikée Blokowodtntec (ouvabpoioelc) aomovéUAwvY Ttou

oxetilovtal ye 1o evdlaitnua tng C. prolifera

A.1. Maidanou M., Koulouri P., Arvanitidis C., Koutsoubas D. & C. Dounas, 2017. Macrobenthic
assemblages structure associated with a Caulerpa prolifera meadow in the eastern
Mediterranean Sea (Elounda Bay, Crete island). Regional Studies in Marine Science, 14: 1-14.
A.2. Diliberto S., KouAoUpn M., Maidavou M., Koutoovuurmag A. & K. Ntouvag, 2009. Emoxikn
MEAETN TNG Mokpomavidag Twv paAakiwv otov Opuo tng EAovvtag (Kprtn, A. Meooyelog). 9o
MaveAAnvio Zuunooto Qkeavoypadiag kat Aheiag, 13-16 Matou 2009, Natpa.

Oepatikn Evotnta B. H yBuomnavida nmou oyetiletal pe to evdiaitnua tnc C. prolifera

B.1. Koulouri P., Kalogirou S., Maidanou M., Koutsoubas D. & C. Dounas, 2016. Fish and
cephalopod assemblage structure of green alga Caulerpa prolifera (Chlorophyta) meadow in the
eastern Mediterranean Sea (Elounda Bay, Crete Island). Regional Studies in Marine Science, 3:
33-41.

B.2. Maidavoy M., KouAoUpn M., KpuotaAAdg A., Koutoouumag A. & K. Ntouvag, 2013.
ZU0ykpLon tnG Soung Kat SuVAULKAG TNG Ttavidag Twv Paplwv Kot Twv KepaAomddwv AELLwVwV
Tou YAwpodukoug Caulerpa prolifera (Forsskal) J.V Lamouroux kat tou ¢davepdyauou Posidonia
oceanica (Linnaeus) Delile, 1813 otov kOAmo tng EAovvtac (Kpntn, N. Awyaio). 150 MaveAAnvio
Juvédplo IxBuoAoywy, 10-13 OktwPpiou 2013, Oscoalovikn.

B.3. KouAoUpn M., Kahoynpou Z., Maidavouv M., Woxwou E. & K. Ntouvag, 2015. Néeg
TANpodopleg OXETIKA UE TNV epdavion, katavoun kot adBovia veo-eloaxBeviwy elbwv PapLwv
OTIG aKTEG TNG KpAtng. 110 MaveAAnvio Zuumoéoio Qkeavoypadiag kot AAleiag, 13-17 Maiou
2015, MutlAnvn.
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Ocspatikn evotnta . Ot tpodkEC oYeoelc petafy OoAdoowv  aomovSUAWY  Kal

wOuomnavidac oto evélaitnua tnc C. prolifera

r.1. Maidanou M., Koulouri P., Arbanitidis S., Koutsoubas D. & C. Dounas, 2018.
Trophodynamics of the fish community associated with a Caulerpa prolifera (Forsskal) meadow
and food availability in a shallow semi-enclosed embayment (Elounda Bay, Crete Island),
submitted for publication.

r.2. Maidanou M., Koulouri P., Koutsoubas D. & C. Dounas, 2011. Trophodynamics of fish
assemblages associated with a Caulerpa prolifera (Forsskal) meadow in a shallow semi-enclosed
embayment: preliminary results. 5th European Coastal Lagoons Symposium (EUROLAG), 25-30
July 2011, University of Aveiro, Portugal, p. 143.

r.3. Maidavou M., KouloUpn M., Ntouvag K., Kahoyrpou Z. & A. Koutoouumnag, 2014. Enoylakn
HEAETN TwV Tpodlkwv ouvnBelwv BevBomelayikwy Paplwv Aelpwvwyv Nooedwviag otov ‘Oppo
¢ EAolvtag, Kpntn. 7o MNaveAArvio Zuvédplo Owkoloyiag, 9-12 OktwPpiou 2014, MuTIAAVN.
r.4. Maidanou M., Koulouri P., Koutsoubas D. & C. Dounas, 2016. Trophodynamics of fish
assemblages associated with Caulerpa prolifera and Posidonia oceanica meadows in a shallow
semi-enclosed embayment of the eastern Mediterranean. 51st European Marine Biology
Symposium (EMBS), 26-30 September 2016, Rhodes, Greece, p. 4
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Oepatikn Evotnta A. MokpomaviSIKEC BLOKOWVOTNTEC

(cuvaBpoioeic) acrmovUAWV ovu cxetilovral Ue to evdilaitnua tne C.

prolifera
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Elcaywyn

H udpofila BAdotnon amotelel €va ONUAVTLKO CUCTATIKO TOAAWY BaAAcoLwv BLOKOWVOTATWY
nou {ouv OTo KLNto umootpwua (r.x. Everett, 1994; Bostrom et al., 2006). OL Blotomol ue
BAAoTNON WMOPOUV VO EMNPEACOUV TI OXETIIOUEVEG UE AUTA MOKPOPEVOIKEG cuvaBpoloElg
MEOW HLOG TIOAUTIAOKNG OELPAG PpUOIKWY Kal Blotikwy Slepyaciwv. H moAumAokotnta tng SOUnG
OUTWV TWV OLKOCUOTNUATWY TIOPEXEL TIPpOoTOCla amd toug Bnpeutég, StabBeouotnta Tpodnc,
evamnobeon opyavikng UANG, otabepomnoinon Twv WnUatwy Kat xapnAo vdpoduvaptopd (Orth
et al., 1984; Everett, 1994; Bostrom et al., 2006). MoA\ol epeuvNTEG £XOUV TOVICEL TNV ETLPPON
KABe evog amd autoug TOUG APAYOVTIEG GaV TNV KUpLA altia ylo Tn onuoaoia tng BAdotnong
otnv uPnAnR mokAotnta aAAd Kal tnv adBovia Twv pakpoPevBikwy opyavicuwy, (Heck et al.,
2003; Sanchez-Moyano et al, 2001a kalL ol ouyypoadeic mou umdpxouv oe autd). Ot
TIEPLOCOTEPOL ATO AUTOUC SUHPWVOUV OTL N TTOAUTTIAOKOTNTA TNG SOUAG TNS BAAOTNONG KAl OXL
0 TUTIOG AUTAG €lval O TILO CNUAVTLKOG TtapdyovTtag yla tTnv adBovia kal TV MOKIAOTNTA TWV
OPYQVIOUWY, OV KoL UTIAPXOUV SLadOPETIKEG AMOYELG.

Ot Aelpwveg Twv GAVEPOYAUWY TWV TIAPAKTIWY BOAACOLWY OLKOCUOSTNUATWY €ival €va KAAO
napadelypa ya tn Stapopdpwon evog BEAtiotou Blotomou yia tn BevOikn mavida (Orth et al.,
1984; Bostrom et al., 2006). MoAAEG peAéteg €xouv Sel€el TOV UTTOOTNPLKTIKO POAO €VOC OO Ta
To kowad kot dtadedopéva €idn Bakaoaoilag BAdotnong otn Meooyelo OdAaooa, 6w ival Ta
ABadla tng Posidonia oceanica kal tng Cymodocea nodosa, amnd tnv anon Tou EMOLKIOUOU Kol
TV avénon tng molkIAoTNTOG TWV BevBikwy cuvabpoiocswv (r.X. Gambi et al., 1995; Buia et al.,
2000; Tuya et al., 2001; Sfriso et al., 2001; Brito et al., 2005). Ta pakpodUKn €ival emiong Kowa
OUOTOTIKA O€ Tapaktia BaAdoola meptBAalAovia Kal UopoUV Vo €XOUV ONUAVTIKEC PUOLKEG
Kol BLOAOYLIKEG eMLOPAOELG OTIC HakpoPevOikEG ouvaBpolioelg (m.x. Everett, 1994; Pereira et al.,
2006; Guerra-Garcia et al., 2011). Qotoc0, n enibpaon TWV OLKOTOTIWY AUTWYV, 0T Soun KoL Tn
SuvauLK TwWV HOKPOPEVOIKWY OPYAVIOUWY TWV KWVNTWV UTIOOTPWHATWY €XEL UeAETNOel
€AAXLOTA, KOL ETIKEVIPWVETAL KUPLWG oTou¢ Blotomoug twv Baldcoiwv pavepoyduwv (Pérez-
Ruzafa et al., 2012; Png-Gonzdlez et al., 2014; Tuya et al., 2014).

To xAwpoduko¢ Caulerpa prolifera (Forsskal) J.V. Lamouroux €ivol €va UTIOTPOTILKO TIPAGLVO
HOKPOdUKOG Tou oxnuatilel povipa mukva ABadia ouvibwg oe Aaomwdn AUUO o€
TIPOOTOTEUOUEVEC TEPLOXEG Kol o€ BAON amod 1 éwg 40 W. (Davies et al., 2004). Nopd To yeyovog
otL n C. prolifera €xeL kataypodel os MOAEC TAPAKTLEG TIEPLOXEG TNC Meooyeiou, umtapyxouv
Alyec pelétec mou aocyxoAouvtal HE TN HOKpomoavida mou avamtuoetol o autnv (Sanchez-
Moyano et al., 2001a;[; 2007; Rueda et al., 2001; Rueda and Salas, 2003; De la Rosa et al.,
2006; Vergara et al., 2012).

O k6Amog tng EAolvtag ival évag nui-kAeloTtog KOATOG, Tou BplokeTal 0To BOPELO-OVATOALKO
TuAa Tou vnowou tng Kpntng (N. Awyaio, avatoAiky Meooyelog) Kal KAAUTITETOL Ao £va TIUKVO
HOVOELSIKO Alpwva TG C. prolifera. Autog o pnxog Oppog Bewpeltal onUavTkoc yio TNV avénon
VEQAPWV aTOPWV £ldwv Papuwv kKot Kepalomodwv, cupBarlovtag €tol otn dlatrpnon Kot
ouvtpnon Twv torikwv Baldcolwv BloAoyikwv mopwv (Koulouri et al., 2016).
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OL otdyolL NG mapoloag epyaciog Atav: a) va meplypddPel tn Soun Kol T SUVAULIK TWV
BevOikwv pakpomavidikwv cuvabpoicewv mou oxetilovral pe tnv C. prolifera yla mpwtn ¢popa
oTNV avatoAwkn Aekavn tng Meooyeiou oe oxéon e Toug TEPLBAANOVTIKOUE TAPAYOVTEG TTOU
e€etaotnkay, B) TN CUYKPLON TWV ATIOTEAECUATWY UE eKkeElva TTou dlatiBevtal and mMapoOUoLES
HEAETEC TTOU TipaypaTonoBnkav otn Sutikr) Meooyelo.

YAkA ko péBodot

2.1. Neproxn HeAETNG Ko oXeSLOUAG detypatoAnyiog

0 KOAOC TNC EAoUVTAC £XEL €KkTaon 6,5 km?, evid N eCWTEPLKA AEKAVN TOU €lvat TPOOTATELEVN
ard TOV KUMATIOPO Kat KatohapBavetr éxtaon 4,7 km2 H pehétn Ste€ixdn otnv eowtepikn
Aekavn tou KoAmou, n omola eival pnxn meploxn He péyloto Babog 8,7 m Kal KAAUTITETAL ATO
éva ukvo Aswpwva ¢ C. prolifera o omoiog eudaviotnke oxedov opoloyevig o OAn Tn
SLApKELA TNG HEAETNG PE BAON TLG OMTIKEG MAPATNPHOELS TTOU €ylvay amod kataduoels. Autod to
pNXO TUNUa tou KoAmou (~ Baboug 2-9 W) Bewpeital OTL elval €vag onuavtikog BLoétomog yla
NV avénon MoAAWV VEaPpWV aTOUWV 6wV Paplwv, cupBarlovtag €Tol otn dlotripnon Kol Tn
ouvtnpnNon Twv Tomikwyv BaAdoowwv Blodoyikwv mopwv (Koulouri et al., 2016). Zta mAaiola g
HEAETNG TpaypaTonoOnkav TakTikeg SetypatoAnpieg kabBe dU0 Ue TPELG UAVEC yLa £va XpOVO
(2006-2007), xpNnoLLOTIOLWVTAC EVA TOTILKO aALEUTIKO okAddog(Bvtootpata): Mdalog 2006 (téAog
Mailou-apxég louviou, apxég kaAokalplou), ZemtepBplog 2006 (apxég dOwomwpou), NoguBplog
2006 (téAn NoeuPpiou-apxéc AskepPpiou, apxég xewwva), DePpoudplog 2007 (téAn
OeBpouvapiov-apxec Maptiou, apxéc avoléng) kot Anpidiog tou 2007 (avolén).

2.2. NepBAANOVTIKEG TTOPAUETPOL

Metpnoelg kat SewypatoAnyieg yla tig meplBaAlovtikeg mapapetpoug Se€nxbnoav oe €L
otaBuoug, TPoKeLHévou va KaAUPouv to PeyaAUtepo HEPOG TNG emidavelag tou KoAmou.
Katakopudeg HeTpAOElC TNG Bepuokpaciag, aAatotntag kKal tTnG PWTOCUVOETIKA €VEPYNC
aktwofoAia (PAR) mpayupatomolndnkav xpnotpomnolwvtag éva Seabird SBE-25 CTD. Ma tnv
QVAAUON TWV XNUKWV TIUPAUETPWY TNG OTAANG TOou vePOU, oUAAEXBNnKav Selypoata amo éva
METPO KATW Oto TNV eTLdaveLla Tou vepou He xprion praAwv Niskin (5 L). Na tov mpoodloplopd
TWV YAWPOTAAOTIKWY XPWOTIKWV (YAwpodpUAMN-a Kal PoloXpwOoTIKEG) KabBw¢ Kol Tou
owpatdlakol opyavikoU avBpaka (POC), delypata vepou SinBnBnkav péow GiAtpwy amo iveg
valou Whatman GF / F. Yrno-6siypata (200 ml) cuAAéxBnkav amd to Sitnbnua yia avaluon
Bpentikwv aAdtwv (PO4, Si02, NH4, NO2, NO3). OAa ta Oeiypota kotauxdbnkav kot
arnoBnkevTNKAV 0ToUG -20°C PEXPL TNV OVAAUCT TOUC OTO £pYAOTNPLO. Aslypata embAVELAKWY
nuatwy (0-0,01 m Baboc) cUANEXDNKOV XpNOLLOTIOLWVTAC Vol SELYLATOANTITN TUTIOU OPTIAYNG
Ponar (SewypatoAnyia empavelag 0.229 x 0.229 m) yw TOV TPOCSIOPOHO TWV
XAWPOTAQOTIKWY XPWOTIKWY, TWV OUYKEVTPWOEWV POC Kol TNV KOKKOUETPLKA avAaAucon Tou
WApaToG, Kol anobnkeltnkav Kol autd otoug -20°C HEXPL TNV €PYAOTNPLOKA AVAAUGCHN TOU
akoAoUBnoe. H KOKKOUETPNKA avaAluon mpaypatonolfnke cupudpwva pe tn nEBodo Buchanan
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(1984). OL ouYKEVTPWOELG XAWPOTIAQACTIKWY XPWOTIKWY ota delypata vepol Kal WHUATOG
npoodlopiobnkav ocupdwva pe T UEBodo dBoplopol twv Yentsch and Menzel (1963)
xpnotuomnowwvtoag éva ¢pboplopetpo Turner 112, evw 0 opyavikog avBpakag mpoodloplotnke
xpnouomnowwvtag éva CHN otoxelakod avalutr Perkin Elmer povtélo 2400 cUpdwva UE TOUG
Hedges and Stern (1984). OL OUYKEVIPWOEL TwWV Bpemtikwv aldtwv oe Selypota vepou
EKTLUAONKOV YXpnoluomolwvtag éva ¢aopatodwtopetpo Beckmann DU6G5 kal TO TUTKO
EYXELPLOLO WKEOVOYPADLKAG XPWHATOUETPLKAG LeBOSoU (Strickland and Parsons, 1972).

2.3. MakpolwoBEvOog

Mo TN HEAETN TNG Hakpomavidag, mpayuatonolndnkayv mévie emoxkég detypatoAnyieg (Matog
2006, ZentéuPplog 2006, NoéuPprog 2006, MePpoudplog 2007, Ampiliog 2007) otnv mepLoxn
pueAETnG. H tedikn emloyn tng B€ong SelypatoAndiag €yve pe BAon TNV QVILTPOCWITEUTIKN
nukvotnta tou ABadol tng C. prolifera, pECW TWV OMTKWV TAPATNPNOEWV QATMO TIC
KatadUoelg. Autr n Teploxn €ixe apxwka emAexBel ylwa tnv meplypadrn TnGg SOUNG TWV
ouvaBpoioewv twv YPapwwv mou oxetilovtal pe to APBasdt tng C. prolifera otnv meploxn
(Koulouri et al., 2016) kaBw¢ nTav nmapadoolakd n Lovn meploxi tou KOATou mou ywotav n
oAlela pe 1O TAPadOOLOKO OALEUTIKO oKAdog tnG PBvtootpatag. H SewypatoAndia tng
HOKpOoTaViSOG MpayUaTonolOnke xpnolponolwvtag éva emiBevoiko EAknBpo eEomAlopévo e
éva dixtu, pe peyebog patov 0,5 mm. Tpla emavaAnmrikd deiypata (mepimouv 30 m UAKoOG N
kKaBe olpon) oUAAEXBNKav KaTA MAKOC TNG TEPLOXAG MEAETNG Katd tn Oldpkela kAOe
SdewypatoAnyiag. To HAKOG TNG oUPONG APXLKA EKTIUAONKE UE XPAON CUOTAUATOC YEWYPADLKAG
B€onc (GPS). Ta deiypata mavidag kookwiotnkav o€ BaAaoowvo vepod (apotypa patiov 0,5 mm)
Kol otaBepomoiOnkav pe 10% Siahvpa PoppoAng mMAvw oto oKAPOC, AUECWG META TN
ouAAoyry toug. OL pakpomavidikol opyaviopol taflvoundbnkav oto €pyocTAPLlO OTLG KUPLEG
TaSLVOUIKEG opadeg kal tautomowibnkav oe eminedo eiboug, omou nAtav Sduvatov, Kot
HeTPNONKav. OAa ta €idn taflvoundnkav oe mévie SLadopeTIKEG KaTnyopleg avaloya e TV
KLVNTLKOTNTA TOUC Kal TNV £€APTNONG Toug amo tov ubuéva, dnAadn: evdoBévBog, emiBévioc,
umnepPévOog, TwWOTAAYKTOV KoL VNKTOV. 0 OUYKEKPLUEVA, OL TIEPLOCOTEPEC OUASEG TWV
KapKvoeldwv (Huodwdn, koupwdn, tavoaldwdn kol To MEPLOCOTEPA AMO Ta LoOmoda Kal
audinoda) cuunepAndOnkav otnv opdda tou unepPBévBouc (Brunel et al., 1978; Dauvin and
Vallet, 2006). Ta dtopa mou O&gv upmopovooav va tofvounBouv oe eminmedo eidoug
ouunepAndOnKav oTnV avwtepn Katnyopia kabe taflvouLknc opadac.

2.4. AvaAuon 6edopevwv

OL LOVO-TIAPOETPLIKEG UETPNOELS YLa TNV avAAuon TG Soung Twv cuvabpoicewv tnG BevOIKAG
pokpormavidag mou xpnoldonoltnkav Atav, n molkAotnta tTwv edwv (S), 0 AvVaUEVOUEVOG
oplOuog eldwv yla eva Bewpntikd delypa 100 atdéuwv ES (100), n mokkAotnTa TWV €ldwv pe
Baon tov Seiktn Ttou Margalef, tou Shannon, tou Pielou kat n mukvotnTa (aplOUOC ATtopuwWY ava
TETPAYWVIKO HETPO). OL ouvabpoioelg tng PBevOwkng pokpomavidoag avaAlBnkav emiong pe
TIOAU-TIAPAUETPLIKEG LEBOSOUG XPNOLULOTIOLWVTAG TO OTATLOTLKO TtakéTo PRIMER (ékdoon 6) amnd
10 Plymouth Marine Laboratory, UK.

34



3. ANNOTEAEZMATA

3.1. To apLotiko nepipaiiov

H Beppokpacia Balacolvol vepol kupdvOnke petad 13°C tov eBpoudplo tou 2007 kat 25
°C tov ZemtépPplo tou 2006. Tevikd, n Beppokpacio ATAv OHOLOYEVHC O oxéon ME to BdBoC
AOYyWw TNG pNXOTNTA TNG TIEPLOXNG MEAETNG. H aAaTOTNTA MAPEUELVE OXETLIKA OoTaBEpPr) o€ OAN TNV
vdativn otAAN ME TIHEG Tou Kupaivovtav petaty 37,95 €wg 39,24 PSU. H ¢dwtoouvBeTikd
evepyn aktwvoBoAia (PAR) ntav oxetika xapnAn to NoéuBplo tou 2006, tov OeBpoudplo Kat
Tov AnpiAlo tou 2007. Qotoco, Tov Mawo 2006, ol TIHEG Tou PAR Atav UPNAEC HE HKPEG
amokAioelg petafl Twv otabuwv detypatoAnyPiag. Ol CUYKEVTIPWOELG TwV BPEMTIKWY aAdTwY,
YAWPOTAQOTIKWY XPWOTIKWV (XAwpodpUAAN o Kol GALOXPWOTIKEC) KOL TOU owHaATLSLaKOU
opyavikou avBpaka (POC) otn otiAn Tou vepou €del€av UIKPEC SladopEg PeTal Twy oTabuwv
KOl OXETLKA WLKPEG ETOXLAKEG SLOKUMAVOELG. MO CUYKEKPLUEVA, Ol CUYKEVIPWOELG VITPLKWV
ATOV OXETIKA XOUNAEG Tov Mdlo kal tov ZemtépuPplo tou 2006 (0,70 kat 1,16 uM, avtiotolya)
kot upnAotepeg amd tov NofuPBplo 2006 £wg tov Ampidto 2007 (1,94 éwg 2,44 uM). OL
VP NAOTEPEG OUYKEVTPWOELG TNG appwvioag mapatnpndnkav tov Noéupplo tou 2006 (0,90 uM).
Ta nupttikad €pBaocav TIg HEYLOTEC TIUEG TOV ZeEMTEUPPLO (4,29 uM) kat Tov Noéppplo tou 2006
(3,48 uM). OL cuykevTpwoeL; TwV PwWodopLKWY TAPEUELVOV EEALPETIKA XAUNAEC KaB' OAn tn
Slapkela ™G HEAETNG, debopévou OTL Ta dwodoplkd dAata Bewpeital OTL Elval 0 TEPLOPLOTIKOG
TIAPAYOVTAC VLA TNV TIPWTOYEVH TIOPAYWYLKOTNTA OTNV TIEPLOXN LEAETNG. OL CUYKEVTPWOELG TWV
XPWOTIKWV XAWPOTAQOTIKWY 0TN OTAAN TOU VveEPOU Atav oxetikd xapnAég (Chl a: 0,27 pg / |,
daoxpwotikéc: 0.5 pg / 1) tov NoéuBplo tou 2006 wg tov Ampilio tou 2007 evw £pBacav Tig
péyLoteg TIpEG Toug (Chl a: 0,57 pg / |, patoxpwotikég: 0.12 pg / 1) tov ZemtéuPplo tou 2006.
TEAOG, OL CUYKEVIPWOELG TOU OpyavikoU avBpaka otn othAn Tou VEPOU NTAV EMIONG OXETIKA
XOUNAEC, Kupavopeveg amo 0,55 mg / | (NoéuBplog 2006) £wg 0.90 mg / | (Mdwog 2006).

Ta emdpaveokd wipota (0-0,01 m Babog) mou XpNOLUOTMORONKOV ylot TNV KOKKOUETPLKN
avaAuon €xouv taglvounBel wg emi to mMAsioTtov wg AAOTN UE TO KAAOUA TNG LAUOG Kal apyilou
(<63 BEm) va kupaivetoal amd 39% ewg 67% oto oUVOAO TwV Selypdtwyv. Ta XOVOPOKOKKA
ovotatikd (14-33%) ntav Kupiwg KEAUPN Kat opyavikd umoAeippata. Ol CUYKEVTPWOELS TWV
W{NUATOYEVWV XAWPOTIAQCTIKWY XPWOTLKWY Kal KUPLwE tTNG XAwpodUAANG a elyav TG MEYLOTEG
TLHEG Tov NoguBplo tou 2006 (24,70 pg / g), EVW Ol CUYKEVTPWOELG TNV UTTOAOLTN Ttepiodo tng
HEAETNC ATav emiong oxeTikd VP nNAEG Kat Kupdvenkav ard 9,74 ug / g (ZentépuBprog 2006) £wg
15,48 pg/g (Anpikiog 2007) mou urmodnAWVEL TNV AUENUEVN CUYKEVTPWON BEVOIKWY SLOTOUWV.
OL CUYKEVTPWOELG TOU OpyavLKoU avBpaka ota emidavelakd delypata Wipatog Atav vPnAEg
KaB '0An tn Sldpkela TNG LEAETNG, UE TIC LEYLOTEC TIUEG TOV ZeMTEUPPLo (28,18 mg / g) kal tov
NoguBplo 2006 (27.21 mg / g) kat TG xapnAotepeg tov OeBpoudpto tou 2007 (19.93 mg / g).

3.2. MakpoBevOiKR cUVOEON Kal EMOXLOKEG AAAOLYEG
H Sopun twv pokpomavidikwy KOWOTATWY €ixe aAAAYEG O OXEon HE TIG €MOXEG. Eva oUvoAo
58.503 atopwv tnG pakpomavidag cuAExOnke kal tautomotBnke o 319 taxa mMou AvVAKOUV OE
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24 kUpleg TallVOoULKEG opadeg {wwv. H mo motkiAn opdda {wwv Atav ta Maldkia (81 €i6n
yaotepomnodwy, 23 €idn twv AiBupwv, Suo €idn NoAumAakodpopwv Kat éva £i60¢ Zkadomodwv)
oL MoAuyattol (101 €idn) akoAouBoupevol and Kapkivoeldn (40 Audinoda, 29 Aekanoda, 8
Koupwédn, 7 lodénoda, 4 Muobwdn, 3 Tavaedbwdn) kat Yapia (5 €i6n). M'evikd, o mMAOUTOG TwWV
€WV NTav oxXeTkA VPNAGGS Kab '0An tn Slapkela TNG HEAETNG PpBAvVOVTAG TN UEYLOTN TLUN TOV
YemtéuPplo tou 2006 (224 €idn), evw n xapunAotepn Tun mapatnpndnke tov Noéupplo tou
2006 (130 €ién). Ta yootepomoda kal oL MoAUxaltol akoAouBnoav To 8l0 TMPOTUTIO TNG
oUVOALKN G BevOikng pakpomavidag SnAadn, oxeTka peyaho aplBud eldwv oe 6An tn dlapkela
NG MEAETNG UE MEYLOTO TOV ZeMTEUPpPLO Kol eAdaxloto tov NoéuBplo tou 2006. Ta 6iBupa
napouciacav tv vPnAotepn molkAotnTa o€ €idn Tov Mato tou 2006. O aplBpog Twy eldwv
ota apdinoda pewwbnke otadlakd amo tov Maw £€wg tov NoguBplo Tou 2006 KoL 0T CUVEXELD
au€nOnke kal aAl and tov QeBpoudplo £wg tov Anpidto tou 2007. TEAog, 6oov adopd ota
€ldn Twv dekamddwv o aplBuog Atav vPnAotepog Tov ZentéuBplo Tou 2006, EVw TNV UTTOAOLTN
neplodo n TUKIAGTNTA TWV E8WV KATA TN SLAPKELA TNG UEAETNG TTOPEUELVE OXETIKA XA UNAL. X
VEVIKEC YPOUUEG, OL TIUEG TWV SEIKTWV TIOIKIAOTNTAC TIAPEPELVOV OXETIKA O0TABEPEG KB OAn TN
SLapKeLa TNG HEAETNC pe eAaxLoTeC TLUEG Tov NoépBplo Tou 2006.

H ouvoAlkr) TukvotnTa tTNG Hakpomavidag kupawvotav amd 71-410 dtopo avad TETPAYWVLIKO
HETPO KB '0ANn TN SLApKELA TNE TIEPLOSOU HEAETNG. Z€ YEVIKEC YPOUUEG, N CUVOALKN TTUKVOTNTA
HEWWONKE ard Tov Mo £wg tov NoépBpto tou 2006 (71dtopa avd m?), dBdvovtag T péylotn
Twur tov MePpoudplo tou 2007 (410 dropa avd m?), eved TéAog pewwdnke tov Arpilio tou 2007.
OL Lo ApOOVEC TOEWOMIKES OpASeC hwv Atav: ta apdinoda (35-182 dtopa avd m?), ta
yootepdmnoda, ta 8iBupa, ta tavadwdn (2-65, 1-57, 14-45 dropa avd m’ avtiotowa)
aKOAOUBOUHEVEC QO TOUC TIOAUXALTOUC (4-24 dtopa avd m?) kat T Koupwsn (2-17 dropa avd
m?). AUTEC oL OPASEC LWV, TAPOUGLATOUV EMOXLAK KOTOVOWH TIUKVOTNTOC TTAPOHOLOL ME AUTH
TIoU TapaATNPNONKe yla To cUVoAo TG BevOikng pakpomavidag ¢OAvovTag TIG HEYLOTEG TLUEG
Toug tov OePfpoudplo tou 2007. Ze OTL adpopd TOUG TTOAUXALTOUG, N TIUKVOTNTA TOUG EPTACE TN
pEYLOTN TN Tov ZemtéuBplo tou 2006, eVw KATA TO UTIOAOLTO TNG UEAETNG OL TLUEC TWV
TIUKVOTHTWV TIAPEUELVAV OE XaUnAd enimeda .

Av Kal To emiBevOikd €AknBpo cUAAEyeL w¢ emi To MAeloTov emBevOiIkoUC Kal UTEPBEVOIKOUC
opyaviopoug (185 kalt 56 taxa, avtiotowxa), cuAAéxBnkav emiong moAloi evdofevBikol
opyaviopot (65 taxa) otnv neploxn LEAETNG. MeTafl Twy taxa Twv pHalakiwv ta yaoctepomnoda,
Ta MoAumAakodopa Kol ta okadomoda nrtav emiPevOika (84), evw Ta MEPLOCOTEPA OO TA
6iBupa Atav evdoPevOika (13 amd 23). Ou moAvxattol ntav eite emPevOikol (54 taxa) n
evboBevOikol (46). Ta meplocotepa anod ta dekanoda tafivoundnkav wg emiPevOika (25 taxa),
EVW Ta TMEPLOcOTEPA amod Ta peracarids Atav umepPevOika (56 taxa). Amd amoyn mukvotnTag,
1o untepPBEvBog Atav to 1o ddBovo pakpomavidikd cuoTtatiko ¢ navidag (653,11 dtopa ava
m?) akoAouBoupevo amd to emBévBoc (235,02 dropa avd m?) kat to evSoBévBoc (160,07
dropa avd m?) kab '6An tn Sidpketa Tne mepLOSou ueAéTne.

Ta kuplapyxa €i6n Atav ta unepBevOika apdinoda Caprella acanthifera acanthifera, C. rapax
kat Microdeutopus stationis, To emufevBiko yaoteponodo Pusillina lineolata, to evéofevOiko
61Bupo Abra alba kot to untepPevOko Tavaibwdeg Leptochelia sp. EmumAéov, Ta umepPfevOika
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audinoda C. discrepans acanthifera, Microdeutopus anomalus, M. bifidus, M. versiculatus,
Quadrimaera inaequipes, Phtisica marina, Perioculodes longimanus longimanus xalL Tto
Tavaidwdeg Leptocheirus bispinosus ntav emniong adBova Katd TN OLAPKELA OPLOUEVWV
neplodwv Sewypatohnpiag. Ta emPevOikd yaotepdmoda Retusa umbilicata kai Bittium
reticulatum Atav d¢dBova tov DePpoudplo tou 2007 kat tov Malo-Zemtéupplo tou 2006,
avtiotoxa. To evboPevBikd paldkio Parvicardium exiguum ntov mapa moAU ddBovo tov
OeBpouadplo tou 2007. Ta unepPevBika koupwdn Iphinoe trispinosa, I. serrata kot Cumella
limicola mapouciacav T uPnAdtepeg TEG TukvoTnTag Tov PeBpoudplo tou 2007. Av Kal n
TIOWKIAOTNTA TWV E6WV ylo TOUG TIOAUXALTOUG ATavV TOAU UuyPnAr, oL TIHEG TUKVOTNTOG
TIapEPEVAVY eEALPETIKA XaUNAEG KOO 'OAN TN SLApKeLa TNG LEAETNG.

To &evbpoypappa mou TPOoEPXETAL amd tnv avaluon Siacmopdc €6elfe cadn dloxwplopo
HETAEL Twv emoxwv SelypatoAnyiag os t€ooepls SLapopeTikEC opadeg (emimedo opoldTNTOG
58%): 1) Matog 2006 (apx€G Tou kaAokalplou), 2) ZemtéuPplog 2006 (apxés pBvonwpou), 3)
NoguBplog Tou 2006 (apxEG Tou xelpwva), kat 4) OeBpoudplog kat Anpidtog 2007 (avolén). H
Sdokiury ANOSIM avédelfe ONUOVTIKEG OTATLOTIKA Sladopeg PeTaly Twv TpoavadepBEéviwy
opadwv (R = 0.9, p <0,001). H epapuoyn SIMPER £6¢eife 6Tl Ta Kuplapyxa €i6n Tov Malo tou
2006 (~ 60% opolotnta Twv Selypatwv) Atav: ta umepPevOika audimoda C. rapax, C.
acanthifera acanthifera, C. discrepans acanthifera, M stationis, Quadrimaera inaequipes,
Phtisica marina, ta emPevOikd yaoctepomnoda P. lineolata, Bittium reticulatum, To uTtepPevOIkO
tavaibwdeg Leptochelia sp., to emiBevOiko poAokio A. alba kal to emiBevOko woomodo G.
dentate (40% oupPoAn) otnv opowotnta Twv Selypdtwv). H mavida Atav dadopetikn
(avopolotnTa Twv detypdtwyv 45%) tov Mato kat tov IemtepBplo tou 2006, KUPLwWG AOyw TwV
vnAotepwv adBoviwv Ttwv umepPevBikwv audputodwv C. acanthifera acanthifera, C.
discrepans acanthifera, C. rapax, Lysianassa pilicornis, P. marina, M. stationis, kol Twv
poAokiwv A. alba, P. lineolata katd tn Sldpkela TG MpwiIng meplodou SelypatoAnyiag.
YynAdtepeg adbBovieg tou emiPevBikol yaotepémodou B. reticulatum, twv uTtepPevOIKwVY
{wIKwV opyaviopwv Onwc ta Diamysis sp., Q. inaequipes, Aora spinicornis kot Leptochelia sp.,
BpéBnkav otn Seltepn opdda. Tov NoguBplo tou 2006, n MUKVOTNTO TNG HAKPOPREVOLKAG
navibag Atav n  XaunAotepn Kol xapaktnpilletat omd ta UTEPPEVOLIKA KOPKLVOELSN
Microdeutopus bifidus, M. versiculatus, M. stationis, M. anomalus, A. spinicornis, P. marina,
Ericthonius punctatus, Microjassa sp., Dexamine spinosa, Q. inaequipes, C. acanthifera
acanthifera, Leptochelia sp. xal Diamysis sp. (~ 61% opolotnta Twv Setypatwv). Ocov adopd
otnv tehevtaia opada (PeBpoudplog kat Ampidiog 2007), ta €idn ta omoia NTav Kupiwg
umeLBuva yla TNV opoLoTNTA TWV Selypatwy (65%) ntav: to evdoPevOikd palakio A. alba, ta
umnepPevOika €ibn Leptochelia sp, M. stationis, M. bifidus, M. anomalus, M. versiculatus, A.
spinicornis, C. acanthifera acanthifera, C. rapax, P. marina, Perioculodes longimanus
longimanus, |. trispinosa, Diamysis sp. kot ta emPBevOika yaotepomnoda P. lineolata, Retusa
umbilicata (50% opowotnta). H uPnAotepn TN (p) Mou mMpokUMTEL anod tnv avaAuvon BIOENV
BpéBnke va eivat 0,82 (P <0,1), umodnAwvovtag pio Oetikr) cuoxetion PeTafl TG SOUNC TNG
HOKPOTIAVLOLKAG KOWOTNTAG, TNG XAWPODUAANG A KOL TWV CUYKEVTPWOEWV TOU CWHATLOLAKOU
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opyavikou avBpaka kat Tou PAR Kal w¢ €k TOUTOU UTTOSNAWVEL OTL UTIAPXEL CUCXETLON ME TN
SdtaBeopotnta tng tPodng Kat tnv KaAAudn Tng mepLoxng amno PAactnon.

Zulftnon

O kOAnog tng EAolvtag sival éva nUIKAELOTO Kol pnxo MOoPAKTlo BaAACCLo0 0LKOCUOTNUA TIOU
xapaktnpiletal and oxXeTkn amopdvwor amnd tov KoAmo tou MepapBélou. Adyw autwv Twv
SLaitepwy XapPaKTNPLOTIKWY, TO KLVNTA UTIOOTPWHOTO e AAOTIWOEL TTUBUEVEG KUPLOPXOUV KOl
ekTelvovtal oe 0AGKANPN TNV KEVTPLKN TIEPLOXH Tou KOATIOU KaBw¢ Kat Ta pnxOTEPO TUAUATA UE
XOUNAG USPOSUVOULOMO. H ETOXLKA EKTIUNON TWV BPEMTIKWY CUCTATIKWY OTN CTAAN TOU VEPOU
UTIOSNAWVEL OALYOTPODIKEG EWC pecoTpodIkEC TteptBallovTikeég cuvOnkeg (Karydis, 2009) pe ta
dwodopLka va ElvalL 0 TIEPLOPLOTLKOC Tapayovtag. OL xaunA£g emoxLkeG Stakupavaoelg tng Chl-a
unodnAwvouv tn otabepn mopoucio PWTOCUVOETIKA EVEPYWV XPWOTLKWV Kab '0An tn Sldpkela
NG HEAETNC. 20udwva pe TNV odnyia mAaiowo yla ta vdata (odnyia 2000/60 / EK), o KOAmog
KOTATAOOETAL O HECOTPODIKO €TMESO KoL O METPLO €WC KAAN KOTAOTAGON OLKOAOYLKNG
nolotntag (Simboura et al., 2005, Karydis, 2009).

Emi Tou mapovrog, éva povoeldikd otpwpa tng C. prolifera kaAUTTEL TO PEYAAUTEPO UEPOC TOU
BaAaoolou mubuéva tou KoAmou tng EAovvtag, evw n katavoun tou pavepoyapou Cymodocea
nodosa meplopiletal o€ MOAU UIKPEC PNXEC TEPLOXEC. H LEAETN aUTH €lval N MPWTN IPooTABEeLa
va niepypadet n dour twv pakpoPevBikwyv cuvabpoioswv mou oxetilovtatl pe Aelpwveg tg C.
prolifera otnv avatoAlki Meodyelo. EAAXLOTEG TAPOUOLEG LEAETEG ETUKEVIPWVOVTAL ETE OTN
BevOikn pakpomavida eite oe ouykekplpuéva pakpoPevBikd taxa mou oxetilovtal pe tnv C
prolifera katd pUnKo¢ Twv aktwv tng votiag lomaviag (Algeciras Bay, Sanchez-Moyano et al.,
2001a; b; 2007; Cadiz Bay, Rueda et al., 2001; Rueda and Salas, 2003; De la Rosa et al., 2006).
Zupdwva pe toug Sanchez-Moyano et al. (2001a; 2007), ta AiBadia tng C. prolifera, av kat dgv
elval ovotnuata mlovuota kot Sopnuéva onweg ta ABadla twv Baldoowwv davepoyduwy,
napouolalouv etepoyevr mepLBAAlovta pe PHeYAAN Soulk TTOAUTTAOKOTNTA, TTAOUTO EL0WV Kol
TIUKVOTNTA {WIKWV OPYOAVIOUWV. 2E OPLOUEVEC TEPUTTWOEL, OL oxnuatwopotl tng Caulerpa
uropet va epdavilouv mMAOUCLOTEPEC KOWVOTNTEC TwV eldwV mavidag and ta Baldocola ABadia
davepoyapwv (Monterroso et al, 2012). To d¢awvopevo autd eival To epdoavég o€
neplBailovta mou xapaktnpilovtal and Uikpr avtaAlayn VEPOU KoL UE ONMOVTIKEC ELOPOEG
opyavikng UANG (Sanchez-Moyano et al.,, 2001a). Mapd to Sladopetikd oxeSlAOUO Kal TLG
Slopopetikeg peBOboug SewypatoAnpiag, o OUVOAIKOG aplBpog twv 319 taga Tmou
Kataypadnkav Katd tn SLApKELA AUTAG TNS LEAETNC elval uPnAOC oe oUYKPLON LLE TN GUVOALKN
pHokpoBevOLkr Tolkilopopdia mou kataypadnke o€ AAAOUC OLKOTOTIOUG. HE KIVNTO UTOCTPWHA
mou kaAvuTttovtal ano C. prolifera otn dutikr) MeodyeLo Kal 0Tov avatoAlko ATAavTiko, 1. 170
pokpomavidika €idn BpéBnkav otov kOAmo tou Algeciras (Sanchez-Moyano et al., 2001a), 53
€ldn otn AlpvoBaAaooa tou Mar Menor (Lloret and Marin, 2009) kat 58-62 taxa otig Kavapleg
Nnooug (PngGonzalez et al.,, 2014). O auvénuévog mAouTtog eW6wWv Tou MpoodlopioTnKe otnv
napovoa MeAETn daivetal emiong va eilvalt ocuykpiowog (av kot Aoyw pebodoAoyikwv
Stadopwv dev pumopoulv va yivouv dpeoces ocuykploelg) pe autov twv ABadiwv tng Posidonia
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oceanica amnod tn dutikn Aekavn tng Meooyeiou (r.x. 212 €idn otov kOAmo tng NamoAng, Gambi
et al.,1992).

Ta Kapkwoeldn Bpédnkav va eival n kuplapxn TOEWOULKA HOvVASA TIOU OXETWETAL PE TO
Aewpwva tng C. prolifera otov kOATo tng EAovvtag. Autr n tafvoulkn opada eival cuvnbwg n
o adBovn otic BaAAoOolEC TEPLOXEG TOU KaAAUTTOVTIAlL amd HakpoduUkn oAAG Kal amod
davepoyapa (Sanchez-Moyano et al., 2001a; Fredriksen et al., 2005; Guerra-Garcia et al., 2011;
Png-Gonzdlez et al., 2014) kai €xeL BewpnBel w¢ n mMAéov evaiocBntn ot OAAAYEC TWV
nepBarloviikwy ocuvOnkwv (Sanchez-Moyano and Garcia-Gomez, 1998). ZuvoAikd 96 €ibn
KOPKLVOELOWV EVIOTIOTNKAV OTNV TEPLOXN MEAETNG, aplOUOG Tou eival oxetikd uPnAog oe
oUYKPLON HUE TA QMOTEAECHOTA GAAWV TIOPOUOLWV UEAETWV OFE UTIOTIOPOAALOKEG TIEPLOXEG TIOU
KaAUTTovtal amo poakpodukn (Sanchez-Moyano et al., 2007 kot avadopég os autd). Ta
unepPevOika audimoda ftav n o adbovn opada kapkivoeldwyv mou épOace os dUo péyloTa
TIUKVOTNTAC, TO TPWTO ToVv prva Mato (129 dtopa / m2) kat to deUtepo tov pnva OePpoudplo
(182 atopa/m2). Autni n emoxLkn dlakupavon mapatnpnOnke eniong o meploxeg pe C. prolifera
otn votoavatoAikn lomavia (Vazquez-Luis et al., 2009) kot odpeiletal oTn CUVEXN CUCCWPEUON
wnuatog otov Bubo tng Bakaooag, pla dtadkaoia n omoia die€ayetatl kab 'OAn tn Slapkela
TOU £TOUC O€ pNXA CUCTHHLATA TIPOCTATEUMEVA OO TO KUMATIONO. Ta €idn tou yévoug Caprella
BpéBnkav va eivat n mo adbovn opdda audutOdwvV HE XPOVIKEG OLAKUUAVOEL TIOU
Kupaivovtal arno 11 €wg 54% tng ocuvoAikng adBoviag Twv apputdédwyv. Avapeod toug duo C.
acanthifera acanthifera Leach, 1814 «kau C. acanthifera discrepans Mayer, 1890 rjtav pHakpav ta
o dadpBova €idn audumodwv oxedov kab '6An tn ddpkela G peAETng. To €idog Caprella
acanthifera acanthifera cuv€stal KUPLWG PE OKANPA UTIOOTPWUATA TIOU KAAUTITOVTOL QMo
dwtodha dukn (Vazquez-Luis et al., 2009; Bedini et al.,, 2014). IUudwva pe toug Krapp-
Schickel and Vader (1998), to €ibog autd Oeixvel pla mMPOTIUNON O PNXEC TIEPLOXEG TIOU
xapaktnpilovtal and Ukpr UeTakivnon vepol Kol MAoUoLEG amoBEoelg Whuatog, meplBaiiov
Tou €lval mapopolo Ye tnv meploxn HeAETNG. Eva aAAo €idog, To C. rapax, To omoio avadEpetal
Kuplwg oe Bpaxwdelg dwtoPpleg kowotnteg otn Meooyelo kal T Mavpn OdAlaocoa (r.y.,
Sezgin et al., 2001; Kirkim et al., 2005; Antoniadou and Chintiroglou 2005; Bedini et al., 2011)
BpéBnke emiong oe uPnAég adBovieg otnv meploxn UeAETNG. Ta €idn Microdeutopus stationis
Kot A. Spinicornis kotoypddnkav €mion¢ AMOKAELOTIKA OE TIEPLOXEC TIOU KOAUTITOVTOL QTO
Caulerpa prolifera (Png-Gonzalez et al.,2014) kal cUAAEXOnkav emiong o€ OXETIKA LUWPNAEC
adBovieg.

H ouykévtpwon ¢ opadag twv palakiwv oto ABadt tng Caulerpa prolifera otnv meploxn
HUEAETNG KUPLAPXNOE, o€ aplOuo eldwy, pe ta yoaoteponoda (81 £idn) akoAouBoUpeva amod ta
6iBupa (23 €1dn). H kuplapyia Twv emutavidikwy yooteponodwv o oxéon Ue ta evoomavidika
6iBupa €xel amodobel oto Aswuwva tng Caulerpa mou €UVOel TIG AVOEIKEC OUVONAKEC Twv
WNUATWVY Kal emnpealel apvnTka MoANEG urtepBevOikég opadecg (Sanchez-Moyano et al., 20013;
Rueda and Salas, 2003). MponyoUueveg €peuveg £6el€av OTL N avénon TNG OpyavIKAG UANG o€
KoW\otnteg péoa ota ABadia tng Caulerpa prolifera pmopel va 06nynoeL o€ avoikeg cuvOnKeg
aKOUN Kal oTnV enupAavela TV WNUATWY TIAPOMOLEG HE EKEIVEG TTOU TapATNPOUVTAL ATtd TNV
opyaviki punaveon ota mapadktia wnpata (Holmer et al., 2009). Kat 'e€aipeon, to 6iBupo A.
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alba mapouociaoe pétpla adBovia oe OAn tn Sldpkela TG LEAETNG. AUTO To €ld0¢ €xeL emiong
avadepbel oe peyaleg adbovieg o Aslpwveg tng C. prolifera anod tov kOATo Algeciras, votia
¢ lonmaviag (Sanchez Moyano et al., 2001a).

Ou MoAUyxattol ATav n TAWVOMUKN opada Pe TN HeyaAUTEPN TMOWKWAOTNTA oTtov KOATo Tng
EAouvtag (101 €i6n), av kot BpEBnkav oe e€alpetikad XaunAég adBovieg kab '0An tn Sldpkela
¢ MeAETNG. H mowkhotnta aut Kat n adbovia twv edwv €pxetal oe avtiBeon He TIg
T(PONYOUUEVECG UEAETEC 0 AsluwVEC TNG C. prolifera amod tn votla lomavia, oL onoleg avédpepav
TOAU xaunAotepn molkilopopdia kabwg kal vPnAotepe¢ adBovieg, TOUAAXLOTOV OPLOUEVWV
Kuplapxwv edwv (Sanchez-Moyano et al, 2001a; 2007). ZUMTEPACMOTIKA, OL XOMNAEG
adBovieg¢ moAuxaitwv Kal SBUpwWV TOU TMopATNPOUVTIAL O OAEC OXEOOV TIC TEPUITWOELG
SeypatoAnyiog pumopouv va anodobolv oTNV AMOUAKPUVGON OUTWYV TWV OPYOVIOUWY OTA KATW
amo TNV eMdAVELA TUAMOTO TOU WHKATOC TToU £ival mMAoOUCLO O OpyaVLKh UAN Kot eivat avoéika
(Sdnchez-Moyano et al., 2001a; Sanchez -Moyano and Garcia-Asencio, 2009).

O Aswwvag TG Caulerpa prolifera otov kOAmo tng EAouviag avtiotolxel otov TUMO
evllattnuatwyv EUNIS mou meplypadetatl ylia tn Meooyelo Oahacoa Pe tov KwdIKO A5.28
"MEeoOYELAKEG KOLVOTNTEG ETLPAVELOKNC AaoTtwdouC APUoU o€ Tipootateuopeva Udata" Baon
¢ oupPBaong tng BapkeAwvng (tumog 111.2.3.6). Itov kOAO TG EAoUvVTOG O AEUWVAG TNG
Caulerpa prolifera kaAUTTEL 0KOUN Kal Ta Babutepa TUApOTO TG MEPLOXNG o Badn €wg 9
METPA Kal emekteivetal emiong €€w amo tov KOAmo katoAapBavoviag peyala TUAUATA TNG
napaktiag {wvng oe Badn péxpt 50 pétpa (IMBBC - un &nuooteupéva debopéva). Méxpl
ONUEPQA, OUTOC O CUYKEKPLUEVOC OLKOTOTOG dev €xel meplypadel pe AEMTOUEPELEG AMO TO
ovotnua taflvounong evdlatnuatwy EUNIS katl 6a Atav anapaitntn n Ste€aywyn mepattépw
pHeAeTwVY Tou Ba SlepeuvoUV AENTOUEPWC TIG cuvadelc LokpoBeVOIKEC opuadEeg.

O kOAmog tng EAouvtag €xel PpebBel otL Sladpapatilel onuavilikd polo ota apxlkd otadia
noA\wv ldwv Paplwv kat keparomodwv tng eupltepng neploxng (Koulouri et al., 2016). To ev
AOYW NUIKAELOTO MOPAKTLO BAAACGOLO OLKOCUOTNA TIOU XapaKTnpilleTal amod TV mapousia tou
Aetpwva ¢ C. prolifera Ba pnmopoloe eMopévwe va Bewpnbel wW¢ ONUAVTLKOC OLKOTOTOG OXL
HOVOo yla TNV avamntuén veapwv Paplwv kot Kepalomodwv aAld kot yia aAAa aomtovOuAa,
oupBarlovtacg €tol otn Slatpnon Kot cuvtipnon twv BaAdcolwv PLOAOYIKWY TTOPWV TNG
neploxng. Evtoutolg, e€fakoAouBel va amoatteitol TMEPALTEPW E€PEUVO PE ETIKEVIPO TOV
Aettoupykd polo tou Aswpwva tng C. prolifera, kaBw¢ Kal n MPAyUATONOINON CUYKPLOEWV LE
evélattnuata BoAdoolwwv davepoyapwy Kal GAAa evSlaltipata mou KoAUTTovTal amo aAAou
eldoug dutikn BAaotnon.
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Osuatikn Evotnta B. H 1yBuonavida nouv oyxetiletal UE TO

evéiaitnua tnc C. prolifera
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Yrokepdhao 1. Kataypadn tng SOMAC Kat SUVOUIKAG TG Tavidag

Yapwwv kat kepaAonmodwv Asipwvwv tou YAwpodukous Caulerpa
prolifera otnv AvatoAwkn Meooyetlo (k0Artog EAovvtag, Kpntn)

1. Elcaywyn

H mnoapoucia PAdotnong £xel avadepBel ouxva oOtL umootnpilel tn HeyaAn
nolktlopopdia tTwv Buomavidikwv cuvabpoicewv TOU cuvaviwvtol ota Meooyelakd
TIAPAKTLA OLKOOUOTAHOTO KaBw Kal uPnAoTEPOUC aplBOUOUC EVAAIKWY KoL VEAPWV OTOUWY
Paplwyv. AUt n mopaATHPNOoN MPOKUTITEL LETA OO CUYKPLON OLKOCUOTNUATWV UE BAAoTnon Kal
xwpic PAdotnon (Paterson and Whitfield, 2000; Guidetti, 2000). Tétowou &eiboug Sdladopég
propoLv va e€nyndouv Aappavovrag untogn tnv uPnAn Sopkr) ToAUTTAOKOTNTA aAAQ Kal TNV
TP AYWYLKOTNTO TWV OLKOOTNMATWY TIoU KaAUTttovtal ano Balacola BAdotnon, onwg eivatl ya
napadelypa ta Baldocola dpavepdyaua, Ta onmoia mapexouv tpodn aldd kal kataduylo anod
TOUG Bnpeutég o peyalo aplbuo mapdaktiwv Poplwwv (Guidetti, 2000; Short et al, 2007).
Qotooo, auTh N TapaTnpPnon OV AVILOTOLXEL QTMOKAELOTIKA O £€va OUYKEKPLUEVO TUTIO
evlaltnuatog aAAd tovilel otL n dopn Tou (8LOU TOU EVSLALTANATOC €lval O TIAPAYOVIAS
€KELVOC TTOU KAVEL TOug TUOPEVES pe BaAdoola BAdotnon va dtadpapatilouv onuavtikd polo
otn dnuloupyla evlLTNUATWY KATAAANAWV yla TNV avAntuén Veapwv atouwv Paplwv
(nursery grounds). Etol, ouykpioelg mou yivovtal petafl Aslpwvwy pe Baddoola pavepoyapa
KOl UE paKpodUKN, epdavilouv oAU pikpég Stadopéc doov adopad tnv adBovia, TNV avamtuén
N tnv emPBiwon Twv veapwv atopwyv Papwwv. (Heck et al., 2003).

OL meplocotepeg €peuveg otn Meooyelo emikevipwvovtal otnv Buomavida mou
oUOoLAOoTIKA oxetiletal pe to 1o Sladedopévo evdnuikd eidog BaAdoolouv dpavepoyapou, T
Posidonia oceanica (Francour, 1997; Deudero et al., 2008; Kalogirou et al., 2010). MapoAa autad
€€looU ONUAVTIKEC LEAETEC €XOUV Yivel TAVW oTn Soun Kal T SUVAULKN Twv LYBuokowoTTwV
mou oxetilovtal pe aAa Awyotepo kowvd €idn Baldoolwv davepoyapwy, OmMweg eival n
Cymodocea nodosa kal n Zostera noltii kaBwg kal o€ vmonapdAloug Bpaxwdelg muBuéEveg aAld
Kol o€ appwdn evdlattyuata omou anouoldlel teAeiwg n PAaotnon (Guidetti, 2000; Guidetti
and Buscotti, 2002; Kalogirou et al., 2012). AvtiBeta, OXETIKEG LEAETEC OE OLKOCUOTHHATA TO
orola gpudavilouv KLvnNTO UTTOCTPWHA KAL KUPLAPXOUVTOL TTO HOKPOPUKN ELVAL TIEPLOPLOUEVEG.
(Verdiell-Cubedo et al., 2007a,b; Franco et al., 2012; Cheminée et al., 2013).

To xAwpodukog Caulerpa prolifera (Forsskal) J.V. Lamouroux 1809, amotelel éva
UTTOTPOTILKO TIPACIVO GUKOG TIOU OXNUATI(EL TIUKVOUG KOL MOVIHOUG AEMWVEG ouvnBwg o€
TIPOOTOTEVUEUEVEC TIEPLOXEG ME AUUO-IAWSN UTIOOTpWHOTA KOl o€ BaBn mou Kupaivovtol amo 1
€wc¢ 20 pétpa (Davies et al., 2004). To xYAwpodukog Caulerpa prolifera anoteAel £va UTIOTPOTILKO
TPpAcwvo GpUKOC TTOU OXNUATL(EL TTUKVOUC KOl HOVIHOUG AELUWVEG CUVABWG OE TTPOOTATEUUEVEG
TIEPLOXEC ME AUMUO-IAUWEN uTtooTpwHaTa Kal o€ Badn mou kupaivovtal anod 1 €éwg 20 pétpa.
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MapoAo mou muBuéveg pe C. prolifera éxouv mapatnpnBeil oe MOAEG MELPOXEG TG Meooyeiou
ENAXLOTEC UEAETEC €XOUV €0TLACEL 0T SOWr, OTNV KATAVOUHn, oTn SuvVapK OAAQ Kal OTn
oxetllopevn yBuomavida TETOwV olkoouoTnUAtwyv (Sanchez-Moyano et al.,, 2001; Pérez-
Ruzafa et al., 2012). Mo cuyKeKPLUEVQ, OL SOUEG TwV LYBUOKOLWVOTHTWY Tou oxetilovtal Ye TNV
C. prolifera, €xouv peletnBel povo otnv moapaktia AluvoBdlacca Mar Menor ota
votloavatoAka tng IBnpkng xepoovnoou (Verdiell-Cubedo et al., 2007a,b; Franco et al., 2012).

O kOATog Tn¢ EAolvTag eival pla nuikAelotn neploxn Bopelo-avatoAka tng Kpntng mou
KOAUTITETAL amod TUkvoug Aslpwveg C. prolifera. Eival évag pnxog KOAmog kot Bewpeital anod
TouG ToTikoUG Papadeg we €va onUavTIKO evdlaitnua mou cuUBAAAEL otn dlatipnon Kot otn
ouvtipnon Twv BloAoylkwy TOPWV TNG MEPLOXNG. 2TA TMAALOLO TNG TOpPoUcAG MEAETNG
TIPAYUATOTOLNONKE a) N TOCOTIKN KOl TIOLOTIKN Teplypadrn Twv LYOBUOKOWOTATWY TOoU
oxetilovtal pe tov Aewpwva C. prolifera otov kOAmo ¢ EAouvtag, B) o xapaktnplopog tng
xBuomavidag pe tn Xprion olkoAoylKwv TUTIwVY, V) 0 KABopLoPOG Tou pOAOU KoL TNG onuaciog
TIOU €XEL TO OUYKEKPLUEVO evdlaitnua otnv avamtuén Ttoug. TEAog, Ta amoteAéopota
ouykpiOnkav pe avtiotowa SltabBéoipa ano aAeg meploxEg TnG Meooyeiou.

2. YAka kot M€6o6ot
2.1 Neproxn peAétng

O kOAmo¢ tn¢ EAouvtag KaAUTTeEL pla emidavela 6.5 km2 evw n ecwtepikn Aekavn (4.7
km2) eilval mpootateupévn Amd TOV KUHOTIOMO Kol KaAUmtetoal amd €vav AlBadt tou
xAwpodukoug C. prolifera. To mo pnxo TUAHO TNG TEePLOXAS (2-9 pétpa Babog) Bswpeital
napadoolakd €va onuoavtikd medio yla tnv alAleia tng supltepng meploxns. O KOAMOG Tou
MepappBélou ocuvdéetal pe TNV €€wtepki AekAvn Tou KOAMou tn¢ EAolviag péow TpLWV
otevwv: To Popeldtepo otevo Ppiloketal petafld TG PoOpelag TMAEUPAG TOU KOATIOU TOU
MepapBEéAou Kal TOU vnoloU TNG IMVAAOYKAG HE €va OUVOALKO TAATOG 750 HETPWVY eVw Eva
AaAAo Bopelo otevo Bploketal petafl Twv vnolwv KoAokuBag kat Zrmivaloykog HE VA GUVOALKO
mAdtog 150 pétpwy kot Babog 1.5 pétpou. To vOTLO OTEVO £lval TEXVNTO Kot SnuioupynOnke To
1897 pe éva oAko mAATog 3.5 pHéETpwv Kat BABog evog HETpOU.

Ot mepLBaANOVTIKEC TTAPAUETPOL TNG USATIVNG OTAANG KAl TwV EMLPAVELOKWV L{NUATWV
NG MEPLOXNG Kataypadnkav ota mAaiola vog MPOYPAUUATOS TTOU XPpNUAToS0ToONKE amo TIg
TOTUKEG aPXEC TOU VOUOU AaclBiou Kol TeplypAdeTAl AEMTOUEPWE OTNV TEXVLKA £KOgon Tou
OXETIKOU Tpoypappatoc. H Oepupokpacia yapoktnpiletal amd €viovn €mMOXLKOTNTA Kol
kupaivetat arnd 13.3°C katd tn Sudpkela Tou Xelpwva €wg 24.9°C katd tn SldpKeEL TOU
kaAokatplol. H alatdtnta mapapével otabepry oe OAn tnv uvddtvn otHAn HE TLUEG TOU
Kupaivovtatr amd 37.9 €wg 40. OL OUYKEVIPWOEL TWV XAWPOTAQCTIKWY XPWOTKWV
(XAwpodUAAN a Kal GALOXPWOTIKEC) KOl OL TIHEC TOU owpaTISLakoU opyavikou avBpaka (POC)
0T OTAAN TOU VEPOU €lvall OXETIKA XAUNAEG. TNV Tteploxn BpeBnkav 25 pakpoPevOikeg kat 15
HOKPOLWOTAQYKTOVIKES OHASEC e adBoviec and 72-447 dropa/m? kat 10-1463 dropa avd m?
avtiotoya. Ta emipavelakd WRpata xapaktnpilovrat and U pe To KAAopa peyéBoug < 63um
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va anoteAel To peyalutepo péEPog (40%-70%) tou Wnpatoc. Ta adpd cwpatidia (20%-30%)
elval kuplwg Bpuppata amd keAUGN. OL UETPNOELS TWV XAWPOTAACTIKWY XPWOTIKWY Ot
wApata Kol Kuplwg tng XAwpodUAANG a gudavicav PEYLOTEG TIHEC TOo GOWOMWPO evw oL
OUYKEVTPWOELG KATA TNV UTOAOLTN Selypatomnnmrikn nepiodo mapépevav e€iocou uPnAég. OL
OUYKEVTPWOELG TOU 0pyaVIKOU avBpaka oto ({nua ntav eniong uPnAEc.

2.2 AswypatoAnyisg

Awunviaieg mpwiveég SetypatoAnieg Eywvav otnv meploxn UEAETNG KATA TLG TEPLOSOUG
Mailou 2006, louAiou 2006, ZepmtepPpiouv 2006, NoeuPpiou 2007 kat Ampiliou 2007. H
ETUAOYN TNG OUYKEKPLUEVNG SELYUATOANTITIKAG TIEPLOXNAG EYLVE AOYW TNG OVTUTPOOWTIEUTIKAG
napouciag tou Aswpwva tng C. prolifera mMou emMONUAVONKE HETA OO TIAPATNPNOELG TNG
KataduTtikng opddag tou EAAnvikou Kévtpou Oalaooiwv Epsuvwv (EAKEGE). H ocuykekpluévn
neploxn (BaBog 8 pétpa) amotedel TNV  povadikn TEploXn Omou  mapoadoclakd
npaypatonoleital aAleia pe Bvtootpata. O CUYKEKPLUEVOS TPOTIOC aALElOG ATTOTEAEL pLa TTOAU
OTIOTEAECLATLKY TEXVLKI TIPOKOAWVTOC OUWCE ETMUMTWOELS 0TOUC BLOAOYLKOUG TOPOUG HECW TWV
ULKPWV «HOTLWVY OTO TEAEIWHA TOU OAKOU YEYOVOC TIOU UTIOPEL va TIPOKAAECEL, T cUAAoyn
Paplwv Twv omoiwv to péEyebog eival KATW amo to 6plo aAieuong aAld kal tn cuAAoyn pn
emBuuntwy edwv. E€attiag autwyv Twv Gavouévwy, n Xpron Tou amayopeVTNKe ot EAANVLKA
vepd amo tnv 1 Anpliov €wg tig 31 ZemteuPplou péxpt to 2010. Ektote cUUPWVA PE TOV
Eupwrnaikd Kavoviopo EC 1967/2006 €xel amayopeutel kab’ 6An t dldpkela tou xpovou. To
SixTu Tou odkou TNG BLVTOOTPATOG TOU XPNOLUOTOLRONKE yio T cuAloyn tn¢ Buomnavidag
odpwoe pa mepox) 6x10° m% O oxediaopoc tne SewypatoAnbiac meplypddetar pe
Aemtouépeleg otn peAétn twv Kalogirou et al. (2010). OAa ta Ydpla mou CUAAEXBNKav
avayvwpiotnkav oe emninedo €ldoug, petpnOnkav kot {uyiotnkav. To UALKO cuvtnpnbnke oe
Stdhupa poppoAng 10% mavw otn Papka Kal v cuvexela HeTadEPONKE OTO EPyaoThPLO yLa
TIEPALTEPW avAAuon.

2.3 AvaAuon 8g6opEvwv

Ma tn oTaTLOTIKN emegepyacia Kol avaAAuon TWV OMOTEAECUATWY TIOU TipoéKuav ota
mAaiola TG LEAETNG, XPNOLUOTIOLONKE TO OTATLOTIKO TakETO PRIMER v6.

2.4 OwkoAoyikoi tumot (functional guilds)

2ta mAaiola TG HEAETNG KataypadnKav MOPAUETPOL 0w N ukvotnta, n Blopala, To
HECO HEyeBog OmMwe kot To HEyebog katd tnv wpipavon mpokelpévou va Ste€axBolv
amoteA£éopata yla ta £6n twv Paplwv Kot KepaAomodwy. Ta HeyEON KOTA TNV WPLLOTNTA Kall
oL mMAnpodopiec oxeTIkA pe To ooV Spopdlopd kot tov eppadpoditiopnd eAndbnoav
arno tou¢ Froese kat Pauly (2013) ywa ta Ydapla kot and toug Pierce et al. (2010) ywa ta
kepaAomoda. ZUudwva pe toug Elliot and Dewailly (1995) kat toug Kalogirou et al. (2010) kat
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BdosL TwWV OQVOYKWV TOU OUYKEKPLUMEVOU OLKOCUOTAUATOC KOl TNG OlKoAoyilag Twv
OUVKEKPLUEVWVY EL6WV Ta €1dn dlakpiBnkav oe TPeLg owkoAoykoug tumoug (functional guilds)
TIPOKELUEVOU va TepLypadel n xprion Tou evdLlaltipatog and kabe eidog:

CPR- (Caulerpa prolifera residents): adopd ota £i6n mou ¢aivetal va €xouv otabepn
TIPOUCLA KL TTOU €€aPTWVTAL Ao Toug Aelpwveg C. prolifera. Ztnv opdda auth, 1600 Ta veapd
000 Kal T EVAALKA ATOUA CUVUTIAPXOUV

JM- (Juvenille migrants): adopa €idn mou Paivetal 6TL veapd ATOUA XPNOLLOTIOOUV TN
C. prolifera w¢ BLotomo KAtdAANAo yLa TNV avamtuén Toug Kat

OV- (Occasional visitors): adopd €ién mou cuAAéxBnkav oe Aetpwveg C. prolifera aAAa
eudavilouv ehayloteg adBovieg

Kata tn dldpkela tTnG LEAETNG TO ULIKPO MECO UAKOC TwV PapLwyV, 0 oUVOUAOUO LE TIG
vPnAéc adBovieg autwy, ATav Eva otolxeio mou umoSHAwWaCEe OTL uTrpXaV TTOAAA VEQPA ATOUQ,
EVW TO HEYAAO HECO MNKOG €8elve €eMelong TNV mMopoucia eVAAKWY atopwv. EmutAéov,
umoloyiotnke yla kaBe €ido¢ n mooootLaia CUPUETOXH TWV VEAPWY ATOUWVY ETIL TOU GUVOAOU
TWV ATOUWV TToU CUANEXBNKav KaB’0An tn SLdpKeLla TNG LEAETNC.

3. AnoteAécpata

3.1 Aopn g LYOuokowotnTag

Zta mAaiola tng epyaciag ouAAExBnkav cuvoAlkd 12621 dtopo mOU avAkav o 22
olKoyéveleg Kol 34 €idn. Ou owkoyéveleg Sparidae, Centracanthidae, Mullidae kat Siganidae
anoteA£éoav 1o 84% tn¢ LyBuokowvotntag 6cov adopd otn Blopala kat otnv adBovia. To eidog
Boops boops amnotéAeoe 10 29% tnG cuVOALKNG adBoviag, evw ta €l6n Spicara smaris ko Mullus
barbatus amotédecav 1o 20% kat 17%, avtiotolxa. Tpia amd ta 34 €ibn Yapuwv mou
OUAEXBnoav nAtav aA\oxBova pe mpoéleuon amd tov Ivdo-Elpnvikd (Siganus luridus,
Stephanolepis diaspros xou Lagocephalus sceleratus) kol amotélecav to 10% kot 11%
avtiotoxa tn¢ adBoviag kat TnG vypng Blopalag. Itnv neplox cUAAExBnoav emiong kat Tpia
Slapopetika €idn keparomodwy (328 atopa katl 28 KNG ava enipavela cupong) He to £idog
Sepia officinalis va gival to kuplapxo toco oe eninedo adboviag (99%) 600 kalL oe eninedo
vypng Blopadag (89%).

O apBudc twv edwv kupavOnke amo 14 swcg 27. O aplBpdg Twv ATOUWV TOU
oUMEXBnoav ava clpon KUPAvOnke katd pEco 0po amnd 600 £wc nepimou 5000 kupiwg Adyw
¢ HeyaAnc adBoviag oe Boops boops, Spicara smaris kat Mullus barbatus. H cuvoAikn uypn
Bopalo mou cuAAEXBnke ocuvoAwka amd YPapla kal kebaAomoda oe OAn tn SlApKELA TNG
pHeAéTNG NAtav mepimou 80 kAd. H Popdla twv Yopwwv KupavOnke petafd 2 kot 18
KAwv/clpon.

H un TOpOpETPIKEC TOAUMETABANTEC QVOAUOEL TIOU £POPUOOTNKOV OE UATPEC
adBoviag kat Bopalac €6slfav OtL Ta emoylakd delypata twv Papliwv Kal kepalomodwv
Xwpilovtal og T€00epLG SLaKpLTEG opadeg: lovAlog 2006 (1), ZemteuPplog 2006 (2), NoguPplog
2006 kat OePBpouaplog 2007 (3) Mawog 2006 kat Ampidlog 2007 (4). Emiong, ebapuootnke n
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Sokiur) ANOSIM, ta amoteAéopata TNG omolag E6€1£aV OTATIOTIKA ONUOVTIKEG SladopEG HeTaty
TWV OPATIAVW TECCEPWY OUAdwV pe Baon tnv adBovia (R = 1; p <0.05) kat tnv Blopala (R =
0.85; p < 0.05). TéAog n avaiuon SIMPER €&siée unAn opolotnta (70% oe adBovia kal 65% oe
Bopala) petafl twv U0 gapwV SELYUATOANTTIKWY TEPLOdWV (Matog 2006 kat AmpiAlog
2007). Ta kuplapya €i6n Yaplwwv ano anon adboviag kat Bopalag Atav ta €idn Serranus
hepatus, Pagellus acarne, Gobius niger, Parablennius tentacularis, S. smaris kot to kKepaAonodo
S. officinalis. Avopolotnta epudaviotnke HETALU TNG €apLvng Kal TG Bepvig detypatoAnyiag
kal opeAOTOV KUPILWG OTNV €vtovn Ttapouaoia Twv eWbwv B. boops, S. smaris, M. barbatus kot M.
surmuletus katd tnv nepiodo tou KaAokatplol. H xapnArn opolotnta mou napatnpnbnke otnv
(xBuokowotnta petafy loudiou kot ZemtepPpiou 2006 amodobnke otnv Kuplapyxia Tou
aAAOxBovou eidoucg S. luridus xotd tov ZemtépuPplo tou 2006. H avopolotnTa HETALY TwV
OUMeXBEVTwY LxBuoKOoVOTATWY TOU GOBLVOMWPOU Kal TOU XElpwva amodobnke Kuplwe oTLg
vPnAéc adBovieg Tou €idoucg S. luridus tov ZentéuPplo tou 2006 kot Twv eldwv Spicara maena,
Atherina boyeri, G.niger, B. boops, Diplodus annularis, kaL tou kepalonoudou S. officinalis tov
NoguBplo 2006 kat tov PeBpoudpto 2007. H uvPnAn Bopdla twv kepardmodwv Octopus
vulgaris xai S. officinalis kol Twv Papwwv S. maena Katd tn xeWLepLvr delypatoAnmriki nepiodo
kKaBwg kal twv edwv S. luridus, M. barbatus, Pagrus pagrus tn ¢Owonwpivr mepiodo
OUVELCEDPEPE OTNV AVOUOLOTNTO TWV CUYKEKPLUEVWV SELYUATOANTITIKWY TIEPLOSWV.

3.2 OwoAoyLKoi TuToL

H Soun twv tyBuokowotnTwy Kal Twv Kepalomodwv mepleAappoave 5 €idn ta omola
eudavilovral povipa os Astpwveg C. prolifera (CPR), 11 €i6n mou daivetal OTL Ta veapad ATopa
ToUuG xpnouwdormolwouv tn C. prolifera wg evdlaitnua KatdAAnAo yla tTnv avamtuén toug (JM) kat
21 €idn mou cuAAEXBNnKav armo Aslpwveg C. prolifera aAA& epdavilouv pikpeg adBovieg (OV). Ta
16 €16n ta omoia avkouv oTig Suo TPWTEG OUAdEG amoteAoUV T0 99% Tou CUVOALKOU apLBuou
Paplwv kat kepalomodwv mou cUAAEXOnkav. Ta eidn mou eudavilovtal povipa oe Caulerpa
prolifera avrkav oTig olkoyeveleg Blenniidae, Gobiidae, Labriidae kat Mullidae 6cov adopad ota
Papla, KaL oTnv olkoyEvela Sepiidae 6oov adopad ota kepalomoda.

‘Evag peyalog aplBuog veapwyv atopwv tou eidoug M. barbatus cuAAéxBnke tov loUALO
Kol To ZemtéuPplo 2006 (485 kal 678 droupa, avtiotolya) HE €va UECO OALKO HUAKOC TIOU
Kupawotav petafy 5.0 kat 7.0 ekatoota. Emiong kata tnv idla delypatoAnmriky mepiodo
OUM\EXONKe €vag OXETIKA PeYAAOC aplOuocg veapwv atopwv S. officinalis (88 kat 52 dtoua,
avtiotolya) HE £€va HECO OAKO MNAKOC TIOU KUHOLVOTAV HMETAEU 5.5 kot 6.5 ekatootd. Evag
MEYAAOG aplOUOC veapwy atopwv B. boops kat S. smaris cuUAAEXBNnKe tov loUAlo. Emiong évag
OXETIKA UEYAANOC aplOUOC veapwy atopwv M. surmuletus cuA\éxBnke Tov lOUALO evw veapd
atopa P. acarne koL S. hepatus cuANEXOnKav Tov Mato.

4. sulnTtnon

H mapoloa HeEAETN AMOTEAECE UL TPWTN TpooTtdBela meptypadng tng SOUAG KAt TG
Suvaukng Yoapwwv mou oxetilovtat pe Aewpwveg C. prolifera otnv avatoAiky Meooyelo.
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Mapopola peAéTn otn Meodyelo €l yivel otnv mapaktia Aipvobdalacca Mar Menor otnv
votloavatoAikn IBnpikn xepoovnoo (Verdiell-Cubedo et al., 2007a,b; Franco et al., 2012). To
xAwpodukog C. prolifera avtamokpivetal otov Blotomo mou avadEpetal otn Zuvonkn tng
BapkeAwvng (111.2.3.6) «uia BlokowotnTa TwV appo-I\uwdwV MUOBUEVWY OE TIPOOTATEUUEVEG
TIEPLOXEG» KAl w¢ evdlaitnua tomou 1160 tTwv pnxwv MEPLOXWV cUUPWVA UE TN ouvlnkn TG
BapkeAwvng 92/43/EEC. (Davies et al., 2004).

O mapadkTlo¢ Kol NuikAewotog 6puog tng EAovvrag eival pa afabrg meploxr, OXETIKA
QTMOUOVWHEVN amo TNV meploxn tou KoAmou tou MepapPBéliou. O Oppog S€xetal emapkn
NALOKA akTvoPoAila evw oL USPOSUVAULKEG CUVONKEG KAL O KUUOTIOMOG, EAEYXOUV KUPLWG TNV
Tornoypadia Tou MUBUEVA, YEYOVOC TIOU EUVOEL TN CUYKEVIPWON QVOPYAVOU KOl OPYaVIKOU
UALkOU aAAd kal tn Statipnon twv AEMTOKOKKWYV NUwdwv emidpavelakwy WNUATWY ToU
mapatnpouvtal otnv mepLoyn. Emiong, n mapouaoia mukvwv povoeldikwv ABadwwv C. prolifera,
otov ‘Oppo guvoel Tnv «mayidevon» cwHATOlWY evw PELWVEL TTOPAAANAQ TIC USPOSUVAULKEG
TUEDELG TIPOG Ta eTipavelaka Wnpata. To yeyovog autd deixvel otL n C. prolifera pmopet va
TIPEXEL TAPOUOLA AELTOUPYLO OUYKPLTIKA HME TOUG AELMWVEG Tou oxnuatilouv Sladopa
davepoyapa (Paterson & Whitfield, 2000; Guidetti, 2000; Hendriks et al., 2010).

H meploxn mou mpaypatonolnonke n HeAETN KAAUTITETAL ATtO £VA CUVEXOUEVO AELHWVA
C. prolifera o omoiog kot ouvtnpel pia motkiAn yBuokowvwvia mou mepthapBavel 34 €idn. (uéon
Buorukvotnta 35 dropa /100 m?), KoL Ta onoio avTLoTooUV O 22 OWKOYEVELEC. AUTAC O
aplOpog eival oxetikd uPnAog Sebopévng NG ATLAC OAALEUTIKAG TIPOOTIABELAG KOl TOU
OALYyOTPOdLKOU XAPAKTAPA TIOU EXEL TO CUYKEKPLUEVO TIOPAKTLO OLKOOUOTNUA. H CUYKEKPLUEVN
TIAPOTPNON EVOUVOUWVETOL CUYKPLVOUEVN UE AAAQ LECOYELAKA TIAPAKTLO OLKOGUOTHLLOTO TIOU
dbépouv BAGoTNON, OMWC yLa Tapddetypa to vnoi tne Ischia (31 €i8n, 1040 dtopa/100 m?) ou
xapaktnpiletal and P. oceanica (Harmelin-Vivien and Francour, 1992), o kO0Anog tng Ouma
otnv Boploavatohikr Sapdnvia (23 €i6n, 94 dtopa/ 100 m?) mou dépet C. nodosa kat Z. noltii,
(Guidetti and Bussotti, 2002), o kOAno¢ tou Epviék otn @dAacoa tou Mapuapa (51 €idn, 143
dropa/100 m?) pe Aewwvec C. nodosa kot Z. marina (Keskin, 2007) kat n AywvoBdhacoa Mar
Menor (18 €i6n 88 dtopa/100 m?) pe napouoia ABaduwwv C. nodosa kat C. prolifera (Verdiell-
Cubedo et al., 2007a) avtiotolya. Ol OXeTIKA UPNAEC TLUEG TTOU KaTaypAdnKav oTov KOATIO TNG
EAovvtag, oe eninedo elbwv kat Bropdlag untootnpilouv tnv umodBeon otL N dla n puotkn doun
TOU OLKOOUOTAMOTOC amoteAel €vav KUpLO Tapdyovia Tou emnpedlel kot kabopilel tnv
napoucia Twv mapaktiwyv ybuokowotntwy (Guidetti, 2000; Heck et al., 2003).

H Oepupokpoocia tou vepol Oswpeital ouvABwg w¢ Ml AUECN KOl ONUAVTILKA
TIAPAETPOG TIOU EMNPEALEL TNV KATAVOLN TWV PaplwVv o evOLALTHHATA TTOU KAAUTITOVTAL 0o
davepoyapa, PE TIC BEpUEC EMOXEC va AMOTEAOUV TIG TEPLOSOUCG OMou Kataypddovrtal oL
pEyloteg adBovieg kat molkAotnTeG BevOikwv Yaplwv (Guidetti and Bussoti, 2002). Ztov KOATIO
¢ EAovvtag ot peyaAutepeg TIHEC LxBuomukvoTtag mapatnpendnkav tov loUAto kat amodidovrtat
otov auénuévo aplBuo Paplwv Kal Kuplwg otnv blatepa uPnArl CUMUETOXN TWV VEAPWV
OTOUWV TIOU amoTEAEcaV oXedOV To 99% TN MAPATNPOUHEVNC LXOBuoTUKVOTNTOG EKEIVNG TNG
nieploédou. Avtiotolxo mpotumo €xeL mapatnpnOel oe evdlattipata P. oceanica otnv avatoALkn
(Kalogirou et al., 2010) kot dutiky Meodyelo, avtiotolya (Deudero et al., 2008). Emiong,
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XOUNAOTEPEG LECEC TLUEG LYPNG Blopalag ava dtopo nmapatnpnénkav tnv idla meplddo yeyovog
Tou umoSdnAwVEL TN otpatoAdynon (recruitment) veapwv atopwv anod Siadopa £i6n Paplwv.
Apketol ouyypadeic avadépouv ) onuacia mou €xouv ol Aslpwveg davepoyauwv (Bell and
Harmelin-Vivien, 1982; Francour, 1997; Deudero et al., 2008) kat ABadiwv pe Cystoseira otn
dnuoupyla KataAAnAwv xwpwv avénong veapwv atopwv (nursery ground), dtadopwv eldwv
BevOikwv Paplwv kabwg kat Paplwv mou dtafuwvouy o Bpaxwdn vmootpwpata (Cheminée et
al., 2013).

Ta epmnopikd €idn M. barbatus kal S. officinalis daivetal va elval Ta Lo onUAvTIKA (6N
Tou SLaBLwvouv cuoTNUATIKA oToug Aelpwveg C. prolifera evw dtopa mou avikouv ota €ién G.
niger, P. tentacularis kat Symphodus cinereus amotéAecav HEYAAO TOCOOTO PapLwV ULKPOU
pey€Bouc mou aviyvelTnkav otnv neploxn. Emiong, uPnAn eivat kat n avaloyia Twv el6wWv mou
daivetal OTL T veapd Toug atopa xpnotpornowolv tn C. prolifera w¢ evdilaitnua Katd@AAnAo yla
Vv avamntuén toug (JM), evw petall auvtwy, idn onwg B. boops, S. smaris, M. surmuletus, P.
acarne, S. maena kat A. boyeri, amoteAoUV HEPOG TNG EUMOPLKAG altelag tng Kpntng (Kallianiotis
et al., 2000). O moAU VPNAGC aplBUOC VEAPWY ATOUWY TIOU BPEBNKOV OTO GUYKEKPLUEVO
oBaBb€g kat mpooTateu HEVO olkoouatnua (98% emi tng ouvoAikng adBoviag), €xel mapatnpnBel
ETILONG KOL O€ AVTIOTOLYXEG TTEPLOXEC e pavepoyaua (Guidetti and Bussotti, 2002; Keskin, 2007),
unodelkvuovtag OtL ol Aswpwveg C. prolifera otov oppo tn¢ EAouvtag, amoteAolv €va
oNUAvTKO evdlaitnua yla veapd atopa Yapwwv otnv guputepn meploxn. Ta €ibn mou
OUAAEXBNKav og Asypwveg C. prolifera aAA& epdavilouv pikpég adBovieg (OV) amotédeocav pLa
MEYAAN opada o aplBuo edwv, mapoAo MOU AUTA, AMOTEAECAV UOVO €val LLKPO UEPOG OTNV
umo PeAETn mepoxn (<1% emi tng ouvoAwkng adboviag Blopalag). Av Kal UTHPXE HEYAAN
enapkela ocUAANYNG Papwwv ava kahada, n amnouvcio emavaAnmrikwy Selypdtwy (replicates)
KOTA TN SLAPKELX TWV SELYUATOANTITIKWYV TEPLOSdWV KaBw¢ Kal n amouaoia mAnpodopLwy yLo Tov
KUKAO {wng moAAwv ebwv Paplwy, ta onoia dev xapaktnpilovtal and cupnepldopeg Omwe n
dnuoupyia «oxoAeiwv» rBavoloyeital OtL unopel va cuveloédpepe oe mapaPfAedn eldwv mou
eudavilouv poéviun dtapovn o Aswpwveg C. prolifera.

To NUIKAELOTO MOPAKTLIO OlKOOUOTNUA Tou Oppou tng EAouvtag xapaktnpiletal amo
€vayv TIUKVO Astuwva tou YAwpodukoug C. prolifera kaBwc KoL amd cUyKeKPLUEVA BLOTLKA Kol
OBLOTIKA XOPOAKTNPLOTIKA TA OTola cuvAdouV OTO va TO XAPOKTNPLoOUV W¢ €va ONUAVTLKO
evllaitnua ywa tnv avénon edwv YPapuwv kot kebpalomodwv, cupPdarlovtag £Tol OTn
ouvtpnon Kat otn diatipnon twv Baldcolwv BLOAOYIKWY TOPWV TNG EUPUTEPNG TIEPLOXNAG.
MapoAa AUTA, QTOLTELTOL TIEPALTEPW UEAELTN TTAVW OTO AELTOUPYLKO poAo twv ABadiwv tng C.
prolifera w¢ KATAANAWVY €VSLOLTNUATWY AVATTUENC VEQPWY ATOHWV xOudiwv. EmumAéoy,
HEAETEG MAVW ot doun Twv LyBuokowvotAtwy oe Aslpwveg C. prolifera kal cuykpiloelg pe aAAa
evllalrtnuata mou ¢épouv 1 mou Oe dépouv BAdotnon, Bewpouvrtal €€lCOU ONUAVTLKEG
TIPOKELUEVOU VO YIVEL TIEPLOCOTEPO KATAVONTOC O POAOC TWV MOKPODUKWV WG evdlaltiuata.
AutO Bewpeital amapaitnto Sedopévng TG TEPLOPLOUEVNG onuaciag mou €xouv Oextel
OUVYKPLTLKA LE T avTioTola evlaltipata pavepoyauwy Kot Kupiwg tTng Moosldwvlag.
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Yrokepdhao 2. ZUYKPLON TG SOMAG Kol SUVAMLKAG TNG mavidag twv
Yaplwv Kat Twv KepaAonodwv Astpwvwv tou YAwpodpukoug Caulerpa
prolifera (Forsskal) J.V Lamouroux kot tov ¢pavepoyapouv Posidonia
oceanica (Linnaeus) Delile, 1813 otov k0Ano tng EAoUvtag (Kpntn, N.
Awaio)

Elcaywyn

Ta MOPAKTLOL OLKOCUOTHMOTA QTOTEAOUV TOWKIAOHOPpdA Kal TTAPAYWYIKA CUOTHUOTA
KaBwg, petafy aMwv, mapExouv tpodn kal kataduylo oe moAuadplBua €i6n Yapuwv Kat
aomovOUAwvV (Beck et al, 2001). H mapoucia tng BAAoTnong o€ TETOLO OLKOCUOTHUOTO
OUUBAAAEL otn peyoaAUtepn molkdia eldwv Paplwy, €8IKA VEAPWY OTOMWVY, QMO QUTH Of
evllautnuarta xwpi¢ PAaotnon, fattiag tng uPnAng MOAUTIAOKOTNTAC KAl TOPAYWYLKOTNTOG
Toug (Guidetti and Bussotti, 2002). Ta yvwplopata autd o€ CUVOUOOHUO HE TO MELWHEVO
kivbuvo Onpeuvoncg kat tnv adBovia tpodng, xopaktnpilouv oUTA TA OLKOCUCTAHATA WG
onuavtika nedia avamntuéng veapwv Papwwv (Guidetti, 2000). Qotoéco, n doun Tng BAAoTnoNG
Kall OxL 0 TUTOG aUTAG daivetal va kabopllel To XapaKkTNPLOKO Toug we edia VEapwy aTOUWV
Paplwy, kabwg umapxouv Alyeg aAAd onuaviikég dtadopeg mou adopouv tnv adbovia, tnv
avarntuén N tnv emBiwon twv veapwv Paplwy ota evélattiuata Twv Gavepoyapwy and avtd
Twv pokpodukwv (Heck et al., 2003). Itn MeoOyelo, oL TEPLOCOTEPEG UEAETEC €XOUV
ETUKEVTPWOEL otnv LyBuomavida mou oxetiletal pe TV P. oceanica, KABwWC emiong KoL He GAAQ
eldn davepoyapwv (m.x. Francour 1997; Guidetti and Bussotti 2000; 2002). Map '0Aa autd, Ta
evllaltnuata poakpodukwy, onwg n C. prolifera, €xouv ehdxlota peletnOet (Oliva-Paterna et al.
2006; Verdiell-Cubedo et al.,2007).

O KOAmog tn¢ EAouvtag sival pio nuikAelotn meploxn mou Bpiloketal oto Bopelo-
aVATOALKO TUNHa TS KpAtng. H ecwteptki Aekavn Tou KOAUTITETAL Ao €va TIUKVO ALBAdL Tou
xAwpoodukoug C. prolifera, evw n e€wteplkr Askavn KaAUTTETAL and AelUwVeC P. oceanica. Ot
otoxoL TNG Tapoucag HEAETNG, TOU TpayUatonoliOnke ota mAAlolo €VOC €PEUVNTLKOU
nipoypappatog tou IOABBYK (2006-2007) kat xpnuatodotOnke amnd tn Nopapxio Aacibiou,
elval n ouykplon NG enoxtakng Soung aAAd kat tTn¢ SUVARLKAG TNE avidag Twv Paplwv Kat
KePaAomOSwv Tou OXETI{OVTAL LE TOUC CUYKEKPLUEVOUC AELUWVEC KaBwE Kal n dtepevivnon Tou
POAOU TNG TTEPLOXNC MEAETNC WG TESIO OTPATOAOYNONG VEAPWVY OTOUWV.

YAwka kot M€Bodot

O KOAmoc tn¢ EAolvtag eivat mpodulaypévog amo TNV KUHATKA Spdon aAld
ETULKOWWVEL HE TOV avolxto KOAmo tou MepapmeAlou péow Suo kavaAlwv mAdtoug poAlg 750
m kot 150 m. KoAuUmtel ouvoAlkda emipadvela 6.5 km? evd) TO EOWTEPLKO TUNUA TOU EXEL
emuddveta 4.7 km? kat péyloto BaBoc 8.7 m kot eivat mpoduAayUEVO amd TNV KUMOTIKY Spdon.
H Bepuokpacio otn otAn TOou veEPOU TOPOUCLALEL £VTOVN EMOXLKOTNTA OTO ECWTIEPLKO TOU
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KoAmou kat kupaivetatl and 132C to xewpwva pEXpL 25-262C Tig apxeg tou dpOvonmwpou, evw
elval xapunAotepn To XElHwva Kot uPnAOTEPN TO KaAoKaipl oe oxéon Pe TNV eEwTEPLKA Aekavn
Tou KOAmou. H aAatotnta napapével otabepn kab' 0An tn didpkela tou £toug (38-39%.). OL
OUYKEVTPWOELG TNG XAwPOPUAANG a, TwV GOLOXPWOTIKWY KAl TOU OpYaVvIKOU AvBpaKka oTo VEPO
Kal oto ({nua mopouclalouv TAPOMOLO XWPLKA KAl XPOVLKN KATAVOUN HE ONUOVIIKA
VPNAOTEPEG TLUEG EOWTEPLKA TOU KOATIOU 08NYyWVTOG OTO CUUMEPAOUA OTL UTIAPXEL UYPNAN
TIPWTOYEVOUC TapaywylKoTnTaG Kab’ OAn tn Sldpkela Tou £€TouC. H ecwteplky Aekdvn Tou
KoAmou yapaktnpiletol and tnv emkpatnon KAoAoUAtwy WAVoc-apyilou o mocooto 60% evw
otnv e€wteptkn Aekavn o PuBog amoteAeital amd Aemt €wg HETPLO AMpO. H Aemtopepnq
neplypadr tTwv nePLBAAAOVTIKWY TOPAPETPWY OTNV TIEPLOXN MEAETNG Sivovtal otoug Ntouvag
k.at. (2010).

Jto TMAQLOLOL TNG OUYKEKPLUEVNG MEAETNG, Tpaypatomowndnkav €& SetypatoAnyieg
(Mdiog 2006, loUALlog 2006, ZenteuBplog 2006, NoguBplog 2006, OeBpoudplog 2007, Ampiliog
2007) pe xpnon Bwrtootpatag oe SUo moapadoolakeg KaAadeg péoa Kal £€w amd Tov Oppo TNG
EAovvtag. Metd tn petadopd Tou CUVOAOU TOU QALEUMOTOG OTO EPYACTAPLO €YLVE Kataypadn
OAwv tTwv eldwv Papwwv Kat kKePalomodwv Kabwg MioNG KATAUETPNON TOU 0plOpoy Twv
QTOHWV Kal PETPNoN TNG Blopalag yla kABe eldog ava SelypatoAnmTikn entpavela.

H avaAuon tn¢ pokpomavidag €ywe pe Baon tnv adbovia kat ™ Plropala,
epapudlovrtag tn péBodo tng SleuBétnong (MDS-Multi-Dimensional Scaling) pe diobldotatn
anekovion tng Sudtaéng twv Sewypdtwv. Mo tnv edappoyn ¢ mopandvw peBodou
EKTLLAONKE N opoloTNTA TWV SELlyUdTWY e TN Xpron tou deiktn opolotntag Bray-Curtis kat ta
6ebopéva  petaocynuatiotnkav oe log (x+1). Mpokelpévou va Slamotwbouv oL TuXOV
OTATLOTIKWG ONUAVTIKEC SLadopES TNE Mavidag HETAED TNG EOWTEPLKNG KAl EEWTEPLKAG AEKAVNG
Tou KoAmou, xpnotuormno|nke n otatiotikr dokipacia ANOSIM (Analysis Of SIMilarities). MNa tn
OTATLOTIKN emeéepyaoia Twv dedopévwy xpnotpomnotBnke To otatloTiko takeéto PRIMER v6.

AnoteAéoparta Kat Zuiitnon

TNV eowTepLKn Kol e€wteptkr Aekavn tou KOATou cUAAEXOnKkav cuvoAlka 12621 kot
8077 dtopa Yapwv ta omoia avikouv o€ 34 (22 owkoyéveleg) Kal 39 (24 owkoyEveleg) €i6n
avtiotolya. H mowiAotnta Twv eldwv Twv Paplwv mou Bpédnkav otnv EAovvta ivat mapoduola
pe AAAwV evdlattnuatwy mou kaAumrtovtal ano BAaoctnon (Guidetti 2000; Guidetti and Bussotti
2000; Verdiell-Cubedo et al. 2007). Ocov adopa ta kepalomoda, tpla €idbn Ppeédnkav oto
EOWTEPLKO Kal To e€WTEPLKO Tou KOAou pe tn Sepia officinalis Linnaeus, 1758 (k. courmid) va
nailel Tov O ONUOVTIKO pOAO. ITNV €0WTEPLKN Aekdvn Tou KOAmou mapatnprnBnke HEyLOTN
adBovia ¢ yBuonavidag katd tnv kahokalpwv nepiodo (4959 dtopa - lovAlog 2006) mou
odelletal Kuplwe otnv gudavion PEYAAwWV TANBUOUWVY VEAPWV OTOHWV Paplwv Twv 6wV
Boops boops (Linnaeus, 1758) (k. yoma) (53% tn¢ ouvoAwkn¢ adBoviag), Spicara smaris
(Linnaeus, 1758) (k. papida) (22%) kat Mullus barbatus Linnaeus, 1758 (k. koutoopoUpa) (10%).
ZTnVv MepLoxn tTNG eEWTEPLKAG AgkAvng, Katd Tn OLvomwpLvn Kot xewepvn mepiodo, n adBovia
HEWWBONKe SpOOTIKA WG ATOTEAECUA TNG ETAYYEAUATIKAG Spaotnplotntag tng oAlEiag. Itnv
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eo0WTEPLKNA Kal e€wTepikn Aekavn tou KoATtou cuAAéxBnkav 80 kat 90 mepimou KNG Paplwy Kat
kepalomodwy, avtiotoya. H cuvoAikn vypn Bopdla tou aAlEUUATOC OTNV ECWTEPLKA KaAdda
KUPAvOnke amo ta 20 mepimou KIAA Tn pBLVOTwpLV Kot XeWepLV Ttepiodo yla va pelwbel ota
2.5 — 4.5 klAa Vv avol&n. To kedpahomodbdo S. officinalis nTav 1o Kuplapyxo €idog kal anotéAece
10 30% TOU GUVOALKOU aAleUpatog. Ta Yapla mou €natfav onuavilkd poio eival ta €i6n B.
boops (16% ocuvoAwkng Bloualag), M. barbatus (13%), S. smaris (12%) kai Siganus luridus
(Ruppell, 1829) (k. yepuavog) (5.6%). Itnv efwteplkrp Aekdvn TO KaAokaipt, mepiodo
anayopevong tnG allelag pe Bwvtootpata, cUNEXONKe n peyaAltepn moootnTa Poplwv mou
€dOave ta 34 cuVoALKA KNG peTafl Twv omolwv 11 kiAa tou eidoug Pagrus pagrus (Linnaeus,
1758) (k. daykpl). Meta tnv évapén tng alleutikng meplddou mapatnpnbnke mtwon otnv
mapoywyrn QaAleUUATOC HE ATMOTEAECoUA TO POWOMWPO Kal TOV XELHWVA N TTOCOTNTA TOU
OALEUHATOC va KUpavOel petall 3 kat 5 kihwv. H Bepuokpaocia daivetal va amoteAel kot otn
OUYKEKPLUEVN TIEPLOXN CNUAVTLKO TIAPAYOVIA OE OXEON HUE TNV KATavopr tng xbuomavidog
OMw¢ Kal og AA\a mapopola evdlatiuata Gavepoydpwy Kal pakpodukwyv (Guidetti and
Bussotti 2000; Verdiell-Cubedo et al. 2007).

To péoo PBapoc¢ ava atopo Poaplol Tou OALEUONKE OTNV €0WTEPIKA KaAdada au&nbnke
TPOOSEVTIKA o 2.5 ypappapla tn Bepivr) mepiodo péxpt ta 15.5 ypappapla kata tnv nepiodo
TOU Xelpwva. AvtiBeta, otnv efwtepikn) koaAada n oxéon oauty Bapouc—adBboviag tou
OALEUHATOC KUPAVONKE oTLG SLadopeg €MOXEG ME OLODOPETIKO MPOTUTO. H HIKpOTEPN TIUNA
napatnpnObnke tnv dvolén (5.6 ypapudpla avd Atopo), evw To ¢OVOMWPo Kol TO XELWVA
oAlevBOnkav otnv efwteplkr AekAvn HeyaAa Aatopa Pe BApog Katd pEco Opo 50 mepimou
VPOUUAPLO TO ATOMO. Z€ YEVIKECG YPOAUMEC, TO HEGO Bapog Paplol mou aAlevbnke otnv KaAdada
NG E0WTEPLKNG AskAvNC Tou KOAou o€ OAeg Tig SetypatoAnieg €pBave ta 6.2 ypappdpla ava
ATOMO, EVW avTioTolxa otnV eEWTEPLKA KAAASA TO LECO BAPOC NTAV CNUAVTIKA LEYAAUTEPO Kall
Eemepvouoe ta 9.5 ypapupdpla ava atopo. To peyallTepo MOo0oTo TwV eldwv Yaplwy (rLx. M.
barbatus, B. boops, S. smaris, M. surmuletus, P. acarne) kaBw¢ KaL tou KedbaAomodou S.
officinalis mou BpéBnkav oto ecwteplkd Tou KOAmou (mavw amod to 90% tn¢ adBoviag Kat TG
Blopalog), eKMPOowWELTAL ATIOKAELOTIKA OO UIKPOU HEYEBOUG ATOHA KATL TTOU UTTOSELKVUEL TO
oNUAvVTKO poAo tn¢ C. prolifera wg medio avamTtuéng veapwv ATtOpwWV OMwE EXEL LEAETNOEL Kot
yla ta evolatipata davepoyduwy (Francour 1997; Guidetti and Bussoti 2000).
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Oepatikn evotnta I OL TtpodIKEC oXEOELC LETOEY OAAACCLWV

aorntovOUAwWV Kot LyBuonavidac oto svdlaitnua tne C. prolifera
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YrokeddAaro 1. Trophodynamics of the fish community associated with a

Caulerpa prolifera (Forsskal) meadow and food availability in a
shallow semi-enclosed embayment (Elounda Bay, Crete Island).

Elcaywyn

Ot mapaktiot BaAdootol Blotomnot gival oAU ONUAVIIKA TIAPAYWYLKA CUCTAUATA, ylotl
nepAappavouv mAnbuopolg aomovbUAwv kat Yapuwwv (Beck et al.,, 2001) pe uvdnAn
nolkihotnta kat adBovia. Ocov adopd ta €idn twv Paplwy, é€va gupl ddacua and autd
KataAapBAavouv Kal XPNnoLomolouv SladopeTikoUG TAPAKTIOUG PBLOTOMOUC avaAoyo HE TO
otadlo tn¢ Lwng toug (Gillanders et al., 2003). NMoAA& amd autd ta €i6n eudavilovral oe
OUYKEKPLUEVO EVOLALTAHUATA TTOPAKTIWY USATWVY KOTA TN SLAPKEL TWV TPWIWV oTadiwv Tng
{wng Toug, KaBw¢ auta ta evdlalthpata Bewpouvtal MEPLOXEC «PUTWPILOU VEAPWY ATOUWVY»
(Beck et al., 2001) kot mpoodEpouv uPnAn StabeocpudtnTa TPOodPC Kal mpootacia and Toug
Bnpeutég (Choat and Ayling, 1987; Carr, 1994). Apketd amod autd wotooo, {oUV HOVLUO OTNV
napaktia {wvn, 1000 cav veapd 000 Kal oav evAAKa Atopa Kal meplopilovial oe éva
OUYKeKpPLUEVO BLotomo (Stal et al., 2007) .

OL TTEPLOCOTEPEC ATIO TIC UEAETEG OTNV MOPAKTLA {WVN AMOCKOTIOUV OTNV EKTLUNON TNG
onuaociag Twv dtapopwv Botonwv otn SUVAUIKN TwV TMTANBuoUWY Twv Paplwy, EXOUV OPWE
ETUKEVTPWOEL oTnV Katavoun Twv Yapwwv ocov adopd tnv moikilopopdia, tn Plopala, tnv
adBovia kal To péyebog Tou cwpatog toug (Guidetti, 2000; Deudero et al. 2008; Kalogirou et
al., 2010; 2012; Cheminée et al., 2013). N Adyoug dlaxeiplong, €xel diepeuvnBel emiong o
ONUAVTLKOC POAOC TWV TIAPAKTLWY BLOTOTWV yla TRV wWoTokKia, TN dtatpodn f TNV avantuén Twv
Paplwv HEXPL TNV wpLHoTNTA Toug (Guidetti, 2000; Stal et al., 2007; Koulouri et al., 2016). Ot
Slatpodikég ocuvnBeLeg Kal N olkoAoylky Statpodr TwV OPYyaVIOUWY TIOU XPNOLUOTIOLOUV €va
OUYKEKPLUEVO PBLoTomo oUpPBAAAOUV OTNV  ATELKOVION TOU POAOU TOU OLKOTOTOU OTLG
OLKOAOYLKEG aAANAemIbpdcelg katl otnv doun twv kowotNtwv twv Papwyv (Nakamura et al.,
2003; Ramirez-Luna et al., 2008; Hammerschlag et al., 2010). Na to Adyo auto, €xouv die€axBOel
TIOAAEG LEAETEG OXETIKA LE TN Statpodr) Twv Sladopwv KOWoTATWY Twv Papwwv (m.x., Darnaude
et al., 2001; Stal et al., 2007; Dolbeth et al., 2008; Hajisamae, 2009; Zupo and Stiibing, 2010;
Koulouri et al. , 2016; Compaire et al., 2016).

H mapouoia t¢g ubpoflag PAdotnong €xel ouxva oavadepBel otL unootnpilel uPnAdtepn
TIOWKIAOTNTA KOl PeYaAUTEPO aplOpo Paplwv Kabwe emiong Kal To VEAPA TOUC ATOMA KATL TTOU
6e oupPaivel oe meploxéc mou Sev kaAumrtovtal amd PAdotnon (Guidetti, 2000). Tétola
npoTUTta €€nyouvToLl OXETIKA omAd, emeldr avta to dlaitepa Sopnpéva Kal TapaywyLKa
evllaltnuarta mapéxouv adbovn tpodn kal kataduylo and toug Bnpeutéc (Guidetti, 2000).
Evtoutolg, Alya mpdypata eival yvwoTtd OXETIKA HE TNV olkoAoykn dtatpodr Twv PapLwv mou
KOTOLKOUV O€ TIEPLOXEC HE BAAOTNON Ao OTL O MEPLOXEG Xwpic BAdotnon (Bell and Harmelin-
Vivien 1983; Rozas and Odum 1988; Edgar and Shaw, 1995; Horinouchi and Sano, 2000; Zupo
and Stibing, 2010). EmutAéov, 6ev uTtapxouv HEAETEC Tou va Selyvouv Tn OXEon NG
SaBeopotntag twy eldwv Aslag pe TIG Kowotnteg Twv Baldoowwv Paplwv oe BLOTOMOUG HE
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BAdotnon, evw umtapyxouVv Alyeg yla Toug Blotomoug xwpic BAdotnon (Hinz et al., 2005; Jaworski
and Ragnarsson, 2006; Stal et al., 2007; Dolbeth et al., 2008; Hammerschlag et al., 2010;
Briones et al., 2012). Itnv MPAYHATIKOTNTA, UTIAPXEL EAAEWPn TIANpodoplag OXETIKA UE TNV
adBovia Twv 6wV Aeiag oto BaAdoaolo mepBAAOV Kal EMOPEVWC, ElvaL EAAXLOTA YVWOTO €AV
Ta Papla emAéyouv To Brpapd Toug 1 eKUETAAAEDOVTAL TOUG TPODLKOUG TTOPOUG avVAAoyd e
Vv adBovia toug (Hinz et al., 2005; Fereira Rezende et al., 2011; Briones et al., 2012).

2tn Meooyelo OAAaooa UTIAPXOUV TIOAAEG UEAETEC OXETIKA UE TIG SLATPODIKEC CUVABDELEG ) TIG
TIPOTLUAOELG TIOU €XOUV CUYKEKPLUEVA £16n Baldoolwv Yaplwv (e.g. Stergiou, 1988; Ben-Eliahu
and Golani, 1990; Golani and Galil, 1991; Labropoulou and Eleftheriou, 1997; Labropoulou et
al., 1997; 1998; 1999; Darnaude et al., 2001; Karachle and Stergiou, 2014a,b; Koulouri et al,,
2015) kot €AAXLOTEC O OXEON ME TIC KOWOTNTEC TwV Yapuwv Kal Tn Sabeolpuotnta twv
TPOdIKWV TOPWV £L181KA o€ TepLoXEC e PAaotnon (Bell and Harmelin-Vivien, 1983; Fasola et al.,
1997; Labropoulou and Papadopoulou-Smith, 1999; Zupo and Stiibing, 2010; Koulouri et al.,
2015) EmutAéov, 6oov adopd OTA OLKOCUOTHMATA TIOU KAAUTTOVIAL OO MOKPodUKN HEXPL
onuepa 6ev uMAPXOUV HEAETEC TOU va avadEpovial OTLG SLoTPOdLKEC oUVNBELEG 1 TIg
TIPOTIUAOELG TWV 10wV PapLwv ) Twv cuvabpoicswv ou {ouv o€ auTa.

H mapovuoa peAétn Siepeuva Tig SlatpodlkéC ouvnBeleg tng KowotnTag Twv YPoplwv Tou
oxetiletal pe Aelpwveg tn¢ Caulerpa prolifera (Forsskal) oe oxéon pe ™ SdwaBeoipudtnTa TNG
Aelag Toug otov nuikAeloto kOATO TNG EAouvtag (Kpntikd NéEAayog, avatoAikry Meaodyelog). OL
KUploL otoxol ival oL €€Ng: a) va meplypadouv Kal va eEeTtaoctolV Ta MPOTuTa SLatpodng
(6latta kat otpatnykn dlatpodng) kabe eiboug Paplwv g KowotnTag, B) va XapaKktneLoTeL n
Ouomavida ¢ mePLOXNG UEAETNG HE Paon Toug tpodlkoUg TUTIOUG, V) va eKTLUNBoUuV ol
ETIOXLOKEG AANQYEG OTNV TPpOodLK) oUVOEDN ETUAEYUEVWY ELOWV OE OXEON LLE TIC OVIOYEVETLKEG
aAAOYEG TOUG Kal T SlaBeouotnta tng TPodrg Toug otnV MEPLOXNG LEAETNG, &) vat cUYKPLOEL N
Slatpodn twv Papuwv pe Toug tpodkoug Topoug ou duvntikd Slatibevial otnv mepLoxn
MEAETNG.

YAwa kot MéBobot

Meploxn peAétng

O kOAmog ¢ EAouvtag (emudpdvela 6,5 TETpAYWVIKWY XAW.) €ival éva nUIKAELOTO TIAPAKTLO
BaAAdooL0 OlKOCUOTNUA TIOU XapaKtnpiletal amd pnxotnTa Kol CXETLKA AMOUOVWON amo Tov
KOATIO Tou MepapBEAlou. AOyw QUTWYV TWV XOPAKTNPLOTIKWY, Ta peV AT Kol N USpOoSUVAULKN
e€aptwvtal oteva amnod tnv Tonoypadia Tou Mubuéva, EUVOWVTAC TN CUCCWPEUCH AVOPYAVWV
KOL OPYOVIKWV UAKWV KaBwe kat Wnuatwv Aemtn¢ WUog otnv emudpdavela auvtol. O
TEPLBAANOVTIKEG TTAPAUETPOL OTN OTHAN TOU VEPOU Kal Ta eMidAVELAKA WHUATA TNG TIEPLOXNG
HEAETNG €xouv Teplypadel Aemtopepws otoug Maidanou et al. (2017). H Beppokpacio tou
BaAlooowvou vepoU Selxvel €vtovn €MOXIKOTNTA, EVW Ta eTidaveELaKA WHpata eival Aootwdn.
OL EKTLUNOELG TWV CUYKEVTPWOEWY TWV BPEMTIKWY aAATWV 0T 0TAAN TOU vEPOU UTIOSNAWVOUV
€va OALyOTpodLkO £w¢ pecoTpodikd BaAdaoaoto meptBaAlov (Karydis, 2009). H meploxn HEAETNG
EXEL LA METPLA €WG KAANR KOTAOTOON OLKOAOYLKNG TOLOTNTAG CUUPWVA PE TIG CUYKEVTPWOELG
xAwpodUAANG a (O&nyia MAaiclo 2000/60/EK yia to vepo).

54



H mapovoa peAétn Sle€nxbn oto ecwtePLKO pnxo TUAUO Tou KOATIOU, TTOU KAAUTITETOL OO £va
opoloyeveg ABadL C. prolifera to omolo €xel XapPOKTNPLOTEL WG ONUAVTIKOG BLOTOTOC Yyl TV
avénon veapwv Paplwv kat keparondodwv, cupBallovtag £ToL 0T dlaTAPNon KAl cuvtnpnon
Twv Tomikwv BaAdoowwv Blodoyikwv mopwv. (Koulouri et al., 2016). Ta gunopika €idn Mullus
barbatus kai Sepia officinalis €lval oL onUAVTIKOTEPOL KATOLKOL Tou olkotomou C. prolifera
akoAouBouUpevol anod ta i&n Gobius niger, Parablennius tentacularis kot Symphodus sinereus.
ErutAéov, ta €idn Boops boops, Spicara smaris, Pagellus acarne, Spicara maena, Mullus
surmuletus, to omola mapoucldlouv e€ALPETIKA HEYAAO aplOUO VEOPWY ATOUWV OE AUTO TO
PNXO KO TIPOOTATEUHEVO ATIO TOV KUMATIOMO PBLoTtomo, amoteAolv kupla €i6n-0TdxXouG yLa tnv
aAtela oto Kpntikd Nélayog (Kallianiotis et al., 2000). H mapouacia tou cuvexoUlg AlBadlol tng
C. prolifera suvonoe tnv Mopoucia TOWKIAWY HAKPOTAVISIKWY OPYaVIOUWV ONMwE €ival Tt
KOPKLVOELSN Kol Ta paAdkia (mio ouykekpluéva ta apdinoda Caprella acanthifera acanthifera,
C. acanthifera discrepans, C. rapax, Microdeutopus stationis, M. anomalus, M. bifidus, M.
versiculatus, Quadrimaera inaequipes, Phtisica marina, Perioculodes longimanus longimanus,
Leptocheirus bispinosus, ta yacteponoda Pusillina lineolata, Bittium reticulatum, ta SiSupa
Abra alba, Parvicardium exiguum, to. koupwdn Iphinoe trispinosa, Cumella limicola, kot To
tavaibwdeg Leptochelia sp.), o omola meplypadovtal Aenmropepws otou¢ Maidanou et al.
(2017) kot Ta omota untootnpilouv TNV MokiAn kat ddpBovn KowoTnTa TwWV PapLwv TN MEPLOXAG
(Koulouri et al., 2016).

Zxebdlaouoc detyuatoAnPLwv Ko TEYVIKES

Ta Selypata twv YPapuwv cUAEXBNKav Katd Tn OlApKeld TNG NUEPAC O €EL XPOVIKEC
neplodouc: Matog 2006, louAlog 2006, ZemtépBplog 2006, NoguBplog 2006, OePpouaplog 2007
kat Ampillo¢ 2007, oto esowteplkd tou KOAmou kat oe Pdbog 8 Y. pe Puwrodtpata. H
Bwrootpata mou xpnowdomolBnke ywa tn SelypatoAndia tTwv Paplwv oApwoe €KTAoN
nepimou 6 x 10° m? oe K&Be mepiodo. OAa ta PdpLa TOU CUAAEXBNKAV QVayVWPILoTAKAY OE
eninedo €ldoug Kal PEYLOTOC aPLOUOC TPLAVTO ATOMWY, OToU ATav duvatov, eTAEXONKE yla
OVAAUON TOU OTOUOXLKOU TOUC TEPLEXOUEVOU. JUVOALKA eTUAEXONKav 17 €ibn: Atherina boyeri
Risso, 1810, Boops boops (Linnaeus, 1758), Spicara smaris (Linnaeus, 1758), Spicara maena
(Linnaeus, 1758), Mullus surmuletus Linnaeus, 1758, Mullus barbatus barbatus Linnaeus, 1758,
Gobius niger Linneaus, 1758, Serranus hepatus (Linnaeus, 1758), Pagellus acarne (Risso, 1827),
Parablennius tentacularis (Briinnich, 1768), Pagrus pagrus (Linnaeus, 1758), Symphodus
cinereus (Bonnaterre, 1788), Siganus luridus (Ruppell, 1829), Sphyraena sphyraena (Linnaeus,
1758), Diplodus annularis (Linnaeus, 1758), Lagocephalus sceleratus (Gmelin, 1789) «kat
Stephanolepis diaspros Fraser-Brunner, 1940. Ta Oeiypota twv Yoapliwv HETPNONKAV pE
akpifeta mm (yia To oAko pnkog, TL) kat uyiotnkav e mpooéyylon 0,01 g. Itn ouVEXELQ, TO
OTOMOXLKO TIEPLEXOUEVO KABe atopou Paplol adalpédnke kal {uylotnke. OL pokpomavidikol
opyavLopoL TTou evtomiotnkav w¢ £(6n Aslag ota otopdylo Twv Paplwv taflvoundnkav apyka
OTLG ONUOVTIKOTEPEG TAEWVOULKEG OpASEG Kal peTpnOnkav. ISlaitepa, ol ToAUxaLToL, T LoAAKL
Kal ta kapkwvoeldn avayvwpiotnkav o€ eninedo eidoug omou Rtav duvatd kot PeTpROnKav.
Mpokelévou va mpoodloplotel n duvntikd Slabéolun tpodr KoL N EMAEKTIKOTNTA TOU
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Bnpapatog amd ta efetalopeva mehayka kot BevBomelaywka Papla, cuAExBnkav emiong
Selypata pakpomavidag otnv meploxn MeAETNG. Ta Selypata autd ouAAEBnKkav Katd Tn
SLdpkela NG NUEPOG UE TN xprion emPevBikol eAkBpou TOu Omoiou TO AVOoLlyUa TOU MaTLoU
Atav 0,5 mm. MNa ™ cuAloyr Tou {WOTAQYKTOU TPAYUOTOTOLONKAYV TEVTE KATOKOPUPEC
oUPOEL OTNV eMIPAVELD TOU VEPOU XPNOLUOTIOLWVTAG €va TAQYKTOVIKO &iXTu (He avolypa
potov 0,5 mm). Ta Seiypata otabBeponoiOnkav pe 10% dopuoAn mavw oto oKADOG AUECWE
HETA TN ouAloyn Tou¢. Ot pakpoPBevBikol opyaviopol tautono}Onkav otig (Sleg TAEVOULKEG
OMAdEC pe ekelvoug ou BpéBnkav ota oTopdaxLa Twv Poplwv Kot HETpABNKaV. TN CUVEXELA OL
pHakpoBevOikol opyaviopol Twv moAuxaitwy, HoAaKiwy Kal KOPKIVOEWwY taflvounbnkav oe
emninedo eidoug omou Arav duvatov, kal PeTprOnke n adOBovia toug.

AvdAuon éebousvwv

H ouvelopopa kabe eidoug Aeiag otn Swatpodn kdBe eidoug YPaplov ekTUNONKe
XPNOLLOTIOLWVTOG TOUG akOAouBoug beikteg: a) mocootd oxetikng adBoviag (%N) kal B)
TOCO00TO ouxvotntag eudaviong (%F) twv €dwv Asiag. H emdektikotnta tng Aeiag
npoaodlopiotnke Aappfdavovtag umoPn To MooooTO TNE OXETIKNG adBoviag Twv HaKpOTaVISIKWY
eldwv mou PBpednkav ota Selypata mou cUAAEXBNKav pe Toug SLadopETIKOUG SELYUATOAATITES
KOl ouykpiBnke pe to TMOOOOTO OXeTkAG adBoviag (%N) twv pakpomavidikwv edwv mou
BpéBnkav wg €idn Aelag ota otopdyla twv dadopetikwyv eldwv Paplwyv. TEAOG, OAa ta €idn
Aelag ta€lvounBnkav os mévte SLaPOPETIKEG KaTnyopieg: evboBevBog, emuPévBog, unepBEvOog,
{wOoTAQYKTOV KOL VNKTOV, avVAAOyd PE TNV KLVNTIKOTNTA TOUG Kal Thv €€APTNON TOUG AT TOV
nuBuéva. MNa tn otatlotiky enefepyaoia Kol OVAAUCN TWV ONMOTEAECUATWY TIOU TIPOEKU AV
ota m\aiola NG LEAETNG, XPNOLUOTIOONKE TO OTATLOTIKO TtakeTo PRIMER v6.

AnoteAéoparta

O peyoAUTEPOG aPLOUOG OTOUAXWY TIOU €EETACTNKAV NTAV QUTOC Twv eldwv Yapwwv S. smaris
(180), G. niger (177), S. hepatus (167), B. Boops (152) xait M. Barbatus barbatus (150). H
OVAAUON TOU OTOMOXLKOU TEPEXOMEVOU TwV bWV Paplwwv mou efetaotnkav mepleAapBave
45.674 atopa ta omola tautonolOnkav os 112 i6n Asiac. H peyalutepn mowiAia eldwv Agiag
napatnpnbnke ota €idn M. barbatus barbatus, G. niger, S. hepatus, P. tentacularis, M.
surmuletus xaL S. cinereus. O peyaAUTtepog aplOUog atdéuwyv Asiag BpéBnke ota otopdyLa Twv S.
smaris, P. acarne, B. boops, S. maena kot M. barbatus barbatus. H diatpodikr) cuvBeon Twv
eldwv Papwv ouviotatol Katd To HEYOAUTEPO TOOOOTO amod Kopkwoeldr. Me Baon To
TIOO0O0TO OXETIKNG adBoviag (% N) Twv pakpomaviSiKwy opyaviopuwv Tou Bpebnkav wc €idn
Aelag ota otopayla Twv eldwv Paplwy, dtakpibnkav €L SLadopeTIKEG TPODIKEC OUASEC: (a) Ta
Papla mou tpédovtav e TAAYKTOVIKOUG Opyaviopoug (B. boops, S. smaris, P. acarne, A. boyeri,
D. annularis kot S. maena). H &watpodny autwv Twv YPapuwv xYapaktnplotnke amo
{WOTAQYKTOVIKA €16 OMw¢ Tl Kwmnmoda Kat oL mpovuudeg Kapkvosldwy, B) ta Papla mou
tpédovtav pe BevBikoug kat BevBomeayilkol¢ opyaviopouc (M. barbatus barbatus, G. niger, P.
tentacularis, S. cinereus, S. hepatus kat M. surmuletus). H Statpodn avtwy tTwv eldwv Paplwv
elxe éva eupl oddopa edwv Aelag, wg eni to mMAeiotov audinoda, kwnAmoda, tavaibwdn,
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oomnoda, Papla, dekanoda, moAvyattoug kat §iBupa, (y) Papla mou tpédovtav pe pakpodukn
(S. luridus). To xAwpodukocg C. prolifera BpéBnke va eival oxeSOV AMOKAELOTIKO CUCTATIKO TNG
Sdlatpodng toug, (8) Yapla mou Tpédovtav Pe CUYKEKPLUEVOUC BevOLKOUG opyaviopoUs. ITnv
opada autr avikeL To €idog P. pagrus mou n Slawtd tou Baociotnke kupiwg oe dekamnoda, €) Ta
Buodaya Yapia (S. sphyraena) twv onolwv n Statpodn nepleixe anokAelotika Papia, (ot) Ta
Papla mou n dilattd toug Baciotnke Kuplwg o€ Hkpd Kopkvoeldn (L. sceleratus kat S. diaspros).
OL mpovUuudeg Kapkvoelbwv nAtav Tto Kuplapxo eidog Aeiag (85% N 97% F)
akoAouBoUpevo amod ta meAaylkd Kwnnmoda, yla Ta UKpAd Atopa tou €idoug B. boops mou
oUMEXONKav Tov loUALo. AvtiBeta, ta kwrimoda NTav n kupiapxn Asia (Léyloteg TIHéEG 79-90%
N kat 92-97% F) akoAouBoupevn amod Tig mpovUpudeg Kapkvoeldwy yla tnv umtdAoutn nepiodo
NG MEAETNG, Wlaitepa tov NoéuBplo katl tov OeBpoudplo, otav Bpédnkav peyalutepa dtopa
outou tou eidoug. TOGoO Ta WMIKPA OCO Kal To UeyaAUtepa Atopa Tou €iboug S. smaris
Tpédovtav oxeSOV AmMOKAELOTIKA Pe KwTnmoda (LEYLOTEG TIMEG 98-99% N kot 97-100% F), ektog
amnod tnv nepiodo NG dvolEng, omou ta kwrnmoda cuvéBaiav Alyotepo otn Statpodr) Touc. Alo
TNV GAAN TAEupd, Ta Aatopa twv edwv A. boyeri kol S. maena mou GUAAEXBNKav nTav
TapoOpolou peyEBoug kab 'OAn tn Sldpkela TNG HEAETNG. Ta KwmAmoda Kupldpxnoav otn
Swatpodn toug (93-96% N kat 97 -100% F, 94-99% N kot 100% F, avtiotowa) kat
SeuTtepEVOVTWC KupLapyxnaoav oL tpovU UdeC kapkivoeldwy tdlaitepa toug uriveg NoépuPplo kat
QePpoudplo. Ta pkpd dtopa tou €idoug P. acarne mou PBpéBnkav katd tn Sldpkela TNG
eapLvng kat kadokalpvig detypatoAndiag tpedoviav oxedOv amokAELOTIKA pe KwrAmoda (78-
99% N kot 100% F). Ta Alyo peyoAUTepa ATOMO TOU CUYKEKPLUEVOU eiboug tov DePfpoudplo
npotipnooav Kupiwg ta apdinmoda (n.x. Ericthonius sp., A. spinicornis) kol cuxva ta tavaidwdn
(m.x Leptochelia sp.).
Av koL ta €i6n M. barbatus barbatus, G. niger, P. tentacularis, S. cinereus, S. hepatus kat Mullus
surmuletus tpédovtav Pe pla eupeia mokidia elbwv Agiag, n Sltatpodn Tou KaBevog amod autd,
XOPOAKTNPLOTNKE Ao CUYKEKPLUEVN oUVOeon Aeslag katd tn Sldpkela TG MeEPLOSoU UEAETNG.
Evtoutolg, mapatnpnOnkav emoxlokéC aAlayeg ocov adopd otnv OXETKA adBovia Kol T
ouxvotnta eudAVIONG TWV CUYKEKPLUEVWY €0wVv Aelag. Ta pkpotepa dtopa tou Mullus
barbatus barbatus mou cuAAEXOnKav tov louAlo, NoguBplo kat DeBpouaplo, Tpédovtav KUPLwg
pe kwrnmoda (41-91% N kat 72-86% F) cuxva kat pe apdinoda (5-21% N kat 86- 90% F) tou
eldoug Microdeutopus spp., P. longimanus longimanus, Caprella spp., Leptocheirus bispinosus.
AvtiBeta, ta peyaAUTepa ATOpO OUTOU Tou €idoug, Tou OUAAEXBNKav Tov ZemteépPBplo
tpédovtav pe moAuyxattoug (22% N kat 60% F) akohouBoupevoug amnod kwnAmoda (25% N kat
30% F) kat apdimoda (12% N kot 33% F) kot mio cuykekplpuéva e ta €i6n P. longimanus
longimanus, Caprella spp., Phtisica marina. Ta koupwdn, ooémoda, tavaidwdn, puoldwdn,
bekamoda kat 6iBupa ocuveloédepav eniong pe SladopeTIKA TOCOOTA OXETIKNG adBoviag kat
ouxvotntag epdaviong, otn Slatpodr) TOUG O CUYKEKPLUEVEC SELYUATOANTITIKEG TepLOdouc. H
Kuplapxn Asta Tou G. niger Atav oL TPoVUUPEC eVTOUWV KaB '0An tn Sidpketa tTng LeAETNG (31-
75% N kot 43-89% F) 1600 ylo Ta UIKPA OGO KOl ylo T PeyaAUTepa Atopa. AEUTEPEUOVTWC,
daivetal va mpotipovoay, Kotd tn SLAPKELA CUYKEKPLUEVWVY TEPLOSWVY, TOUG TTIOAUXALTOUG (TT.X.
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Eunicidae sp., Euclymene sp. Glycera alba, Hesionidae sp.), ta. audinoda (m.x. Caprella spp., A.
spinicornis) kai ta 6iBupa (m.x. A. alba).

To peyoAUtepo mooooto diatpodng twv P. tentacularis, S. cinereus, S. hepatus xou M.
Surmuletus cuviotatal Kuplwg amd PoAAKOOTpaKa. MO0 CUYKEKPLUEVA, OL TILO ONMOVTLKEC
opadeg Aelag Tng Statpodnc tou P. tentacularis (LEyloteg TIUEG 82-83% N kat 82-100% F) ntav
Ta apdinoda (n.x. Caprella spp., A. spinicornis), €llkd tov Nogupplo, mepiodo otnv omoia
BpéBnkav ta HIkpoTEpa Atopa. TuAuata Gulwpatwv tng C. prolifera tov ZemtéuPplo,
woonoda (m.x. C. truncata) tov lovAlo, tavaidwdn (m.x. Leptochelia sp.) tov NoEuPplo kat tov
DeBpoudplo cuvéBalav eniong onpavtkd otn Statpodn tou. Ta apdinoda (r.x. P. marina,
Caprella spp., A. spinicornis) cuvéBaAav onUOVTIKA OTn SLOTPOdr UIKPWV OATOMWV TOou S.
hepatus mou cuAAéxBnkav Wlaitepa tov NoéuBplo (71-83% N kal 81-100% F). Ta dekamoda
(r.x. P. syrtensis, Hippolyte leptocerus) cuvéBalav onuavtika otn Statpodr) TOCO TWV HLKPWV
000 KOL TWV HEYOAUTEPWY ATOUWV TOu S. hepatus (péyloteg TLHEG 17-36% N kat 55-69% F)
oxedov kab'oAn tn dldpkela tnNg LeAETNG. EmutAéoy, Ta oomoda tov Malo kot ta Kwrhimoda
dlaitepa tov lovALo kal Tov No€uPplo cuvéBahav emiong otn Slatpodr TOU CUYKEKPLUEVOU
eldouc. Ta atopa tou S. cinereus tpédovtav Kupiwg pe apdimoda kal cuxva tavaidwdn (32-
84% N kot 82-100% F, 10-30% N kat 61-82% F avtiotolya) pe ta €idn A. spinicornis, M. stationis
Kal Leptochelia sp., va mpotiuouvTol evw Ta KwrAmoda Kuplapxnoav otn diatpodr) Toug Tov
loUAwo (42% N kat 52% F). Ta pkpd atopo tou M. surmuletus mou cuAAEXBnkav tov loUALo
TpEdoviav kupiwg pe kwrnmoda (89% N kat 47% F) akoAouBoupeva cuxva ano apdinoda (m.x.
M. stationis, M. versiculatus, M. anomalus, C rapax, Lysianassa pilicornis). Ta peyaAutepa
ATopa autou Tou eidoug mou cUAAEXOBNnKav Tov ZemtéuBplo katl tov PePfpoudplo dpaivetal va
TPOTLIHOUV Ta dekamoda Ta omola ntave peyoaAltepa o pEyebog, onwe to €idog E. cranchii
akoAouBoUpeva ano to apdinodo M. stationis.

Oocov adopad oto €idog S. luridus, ta TuApATa Twv PuAAwPAaTwVY TNG C. prolifera kupldpxnoav
otn Swatpodn tou (80-100% N kot 90-100% F). Oewpwvtag OTL 0 ApLBUOG TwV ATOUWY YL Ta
eldn D. annularis, P. pagrus, S. sphyraena, S. diaspros xal L. sceleratus mou cuA\EXBnkav otnv
napovoa UEAETN ATav TOAU XapnAdG, oL mapatnpnoslg mou adopouv otn dtatpodn toug Ba
uropovoav va BswpnBolv povo wg evdelktikeC. Mapadeiypatog xaplvy, ta apdinoda (A.
spinicornis, C. acanthifera acanthifera, Ericthonius sp.), To Tavaidbwdeg Leptochelia sp. kot Ta
neAaykad kwriimoda daivetal va eivat ta kowad €i6n Aslag ywa to D. annularis Slaitepa tov
@OeBpouadplo mepiodo otnv omola Ta MEPLOCOTEPA ATOMA TOU CUAAEXONKav, Atav UIKpd. To
dekamnodo P. syrtensis daivetal va gival To €(60¢ Aslag mou MPOTIHOUV TA JIKPA OAAA KoL TO
peyala atopo tou P. pagrus ko '0An tn Siapkela tng peAETng (17-56% N kat 50-100% F).
MoAAG peydAa dtopa 1ou CUAAEXOnkav tov ZemtéuPplo ¢aivetal va TPOTLHOUV ETONG TLG
npovOudeg kKapkvoeldbwyv. Ta datopa tou eidoug S. sphyraena mou allevBnkav tov loUALo
oxe60vV amokAeloTIkA TpEdovtav amo ala Papla (98% N kat 97% F). Télog, Tpla dtopa Twv
oAAOXBovwv edwv L. sceleratus kal S. diaspros tpédovrtav HE UIKPA KOPKLWVOELSH OMWG
kwrinmoda, apdinoda kat tavaidwdn.

OL o a¢Boveg pakpoPevOikég opadeg tng mavidag Ppednkav va eival ta apdinoda, ta
yaoteponoda, ta 6iBupa, ta tavaidwdn akoAouBoUpeVEG amd Toug MOAUXALTOUC, TA KOUUWEN
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Kat Ta oomnoda. Ot uPnAotepeg oxeTkEC adBovieg Twv apdutdodwv umoAoyiotnkav tov Mato,
NoéuBplo kat QeBpoudplo, evw yla ta yaotepomoda ol UPNAOTEPEC OXETIKEC adBOOoVieg
eKTIUAONKav tov ZemtéuPplo kat tov DePpoudplo, ya ta SiBupa tov Ampillo, ya TOUG
TIOAUXALTOUG TO ZemMTeéUPplo Kal yla Ta tavaidwdn, NoéuPplo, Oefpoudplo kat Ampidio. Ot
XOUNAOTEPEG OXETIKEG adBovieg mapatnpndnkav yla ta Sekamoda kat ta puodbwdn. H
kuplapxn {womAayktovikn opdda Bpébnke va sival ta kwrmoda kab '0An tn Sldpkela tng
HMEAETNG akoAouBoUpevn amd TOug KWMNAATeg kot Ta kvibapla. H oxetikn adBovia twv
ipovuupwV KapKvoeldbwv Atav efalpetikd xopunAn. Ot uPnAotepeg oXeTIKEG adBovieg Twy
Kwrnmodwv ektiunBnkav tov NogpPplo, DeBpoudplo kat AmpiAto.

H tafwounon O6Awv twv eldwv £ywve emiong otg €€ng opadeg: evdoPévbog, emiBEvOog,
umnepPévOog, TwomAaVKTOV KoL vnktov. To umepPévBoc ntav to mo dadbovo Slabéoiuo
HokpoBevOiko otolxeio (~ 62% oxetikng adboviag), evw To eniBévBoc ntav to mio moikido (256
taxa). AmO tnv AAAn TAEUPQA, TO HEYOAUTEPO HEPOC Twv €ldwv Aelag mou Bpebnkav ota
OTOMAXLO TwV TEPLOCOTEPWYV eldwv  Paplwyv Tou €EETACTNKAV QATMOTEAOUVIAV Ao
{womhayktovikad €(6n okohouBolpeva amd umepPevOikd. OL  UPNAOTEPEG  TIUEG
{WOTAQYKTOVIKWV OTOHWV ATV Ta Kwrmoda mou Ppebnkav ota otopdyla twv edwv A.
boyeri, B. boops, S. smaris, S. maena, D. annularis, G. niger, M. barbatus, M. surmuletus, kat P.
acarne, evw Ta unepPevOika €idn Aelag mapatnpnOnkav va gival oxetika mo adbova ota
otopaxla twv P. tentacularis, S. hepatus, S. cinereus.

ZuAtnon

O kOAToG TNG EAovvTag ivat éva NUIKAELOTO MAPAKTLIO BAAACOLO OLKOGUOTNO TTOU KOAUTITETOL
ano €va ABadt tng C. prolifera, To omolo €xel XAPAKTNPLOTEL WC £VAC ONUAVTLKOC BLOTOTOG Yo
v avantuén veapwv Paplwv kal kebpaAomodwv, cupuPfdarlovtag €tol otn Slatripnon Kot
ocuvtnpnon Twv BaAldoolwv BloAoyikwyv mopwv tou (Koulouri et al., 2016). H mapovoa LeAETN
arnoteAel pla mpwtn mpoonabsla va meplypadouv Kal va SlepeuvnBolv oL SLaTpodLKES
ouvnBeLleg pLaG KowvotnTag Paplwv mou oxetiletal pe to ABadt tou yYAwpodukoug C. prolifera
oe éva mopaktlo Baldcolo olkoolotnua NG Meooyelou Kal €MUTAEOV O OXEON HE TN
SlaBeopotnta ¢ Asiag toug oto meptBarlov. H nmapoucia tou ABadiov tng C. prolifera oe
QUTA TNV pNXA TIEPLOXIN TIOU TIPOOTATEVETAL Ao Ta KUMATA Kol Yapaktnpiletal and vPnAn
€l0pon opyavikng UANG, €uvonoe tnv mapoucia piag moAumoikiAng pakpoBevOikng navidag
(Maidanou et al., 2017) kot apBovwv pokpolwomAaykovikwy opyaviopwv (Dounas, 2006) ta
orola ¢aivetal va amoteAoUV onupovTiKA Asla yla To pPEYAAa Kol Ta veopd Papla mou
OXETLoVTaL UE AUTO TO CUYKEKPLUEVO OlkooUoTnUa. Ta anoteAéopata tng mopouoa LEAETNG
€belav otL ta YPapla mou efetdaotnkav eixav vPnAn mpocAndn tpodng evw mapdAAnia
Tpédovtav Pe CUYKEKPLUEVO dAopa Asiag. AUo BAGCLKEG OTPATNYLKEG TTOU adopolV Tov TPOTO
LE ToV ormolo tpédovtal Ta Paplo TG MEPLOXAG UEAETNCG Umopecav va SlakplBouv: ta Ppapla
nou tpédovtal pe BevbomelaylkoUC OpyavIOHOUC T OMOLO KAl MOPOoUCiooaV HLo. HEYOAN
MoK LA eldwv Asiag Kal ta Papla mou Tpedovtal pe {WOMAAYKTOVIKOUC opyaviopouc. Emiong
otnv TepLoxn MEAETNG umtipxav eAdxlota putodaya kat tybuodaya Yapla.
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Ta atopa twv edwv B. boops, S. smaris, S. maena, A. boyeri, P. acarne, D. annularis mou
xapaktnpilovral emiong wg «veapol LETOVACTTES» otV eploxn MeAETng (Koulouri et al., 2016)
€6el€av Loyupn MPOTIUNON yla Ta TEAQYIKA KwrAmoda o€ OAn Tn SldpKeld TNG MUEAETNG
rubavotata eneldn avtd ta {wa Atav Stabéoipa otnv neploxn kabwg damotwdnke OTL ATaV N
kuptlapxn {womhayktovikr opada. H adBovia tng Aelag elvat Evag and Toug ONUAVTIKOTEPOUG
TIAPAYOVTEG Tou ennpealouv TNV €MAoyn TNE and Toug BnNPeUTEC Kal w ek Toutou Kabopilouv
TN olvBeon twv edwv mou meplappavovtal otn datpodn twv Yapwv (Hinz et al., 2005;
Fereira Rezende et al., 2011). EmumAéov, 10 €idog B.boops eival eniong mAayktovoddyo ,To
eldo¢ S. maena tpédetal €l6Ika pPe {WOTAAYKTOVIKOUG OpYaVIOUoUG Kal to €idog S. smaris
TPEPETAL OXESOV QTMOKAELOTIKA UE TAAYKTOVIKA Kwrnmoda (Bell and Harmelin-Vivien, 1983;
Stergiou and Petrakis; 1993 Karachle and Stergiou, 2014a). To naudadyo P. acarne mopoucLalet
OXETIKA XauNAn Tpodikn mowkihopopdia (Serrano et al., 2003). ITnv MPAYUATIKOTNTA, LOVO TA
Alyo peyalUtepa dtopa Tou £i6oug autou alhafav tn Statpodn Toug e AAAa idn Bnpapdtwyv
EKTOGC Twv Kwrnmodwv (Fehri-Bedoui et al.,, 2009). MNa mopdadsyua, ta apdimoda kot ta
Tavaidwdn katavaAlwbnkav oe peyaho Babud amd peyaAlTepA GTOMO TOU OUYKEKPLUEVOU
eldoug 1000 AOYyw TOU HeEYEBOUG TOU CWUATOG TOUG, 600 Kal TNG SlabeouoTnTAC TOUG OTO
nieplBairov (Fereira Rezende et al., 2011; Briones et al., 2012).

H eukalplak ocupmepidpopd tou eiboug A. boyeri mou €xel mopatnpnBel otn Meooyelo
@dlacoa (Trabelsi et al., 1994) emaAnBeutnKke amd ta AMOTEAECUATA TNG TTApOoUCAC MEAETNG
KaBwg autd to €i60¢ KaTaVOAWVEL €miong Ta Kuplapya TAAyKTovikd Kwrnmoda. Mapd tnv
€€ALPETIKA XaUNAL TTapoucia TIPOVU UPWV KAPKLVOELSWV OTNV TEPLOXN UEAETNG, AUTA TA HLKPOU
pueyéBoug lwa kuplapyxnoov otn Swatpodny twv A. boyeri kou B. Boops tov loUAlo,
UTTOONAWVOVTOG €V HEPEL TNV ETUAEKTIKOTNTA TWV CUYKEKPLUEVWVY PapLwV yLo oUTO To €i60¢
Aelag (Zander, 1990; Fereira Rezende et al., 2011). To €idog D. annularis gival yevikd yvwoTo otl
elval ocapkodayo kol tpédetal e peyaAn mowklia eWdwv Aeiag (Bell and Harmelin-Vivien,
1983). Adyw tou XaunAou aplOpol TwV ATOPWV TIoU €EETACTNKAV KAl LOLOITEPA TWV ULIKPWV
OTOHWY, HOVO TO TAOYKTOVIKA Kwmnmoda, ta apdimoda kat ta tovaidwdn amotéAecav
Kuplapyxn kat kown Aegta. Mevikad, ta mAayktovodaya Papla TG mMePLOXNg LEAETNG dpaivetal va
EKUETAAAEVOVTOL TIG (BlEC TPODIKEC TINYEC UE TAPOUOLO TPOTO (MAQYKTOVIKA Kwrmoda).
Qoto00, n Tautonoinon Twv Kwnnnodwv ot emninedo eidoug Ba unopouvoe va anokaAVPEeL Tnv
KaAUTeEpn Xprnion tou TePLBAAAOVTOC KOl TwV TMOPWV TOU, TPOKELUEVOU va amodeuxBel o
OVTOYWVLOUOG KoL va eTiiteuxBouv ol BEATioteg ouvOnkeg dtatpodng. Ao tTnv aAAn TAEUpPQ, N
e€alpetika vPnAn adbovia Twv KWNNMOSwV AMOoKAELEL TNV UMOBECN TOU AVTAYWVIOUOU TNG
TPodNG oTNV TEPLOXN UEAETNG, N omoia eival mBavr) povo v Tpodikol mopol sival eAATE(
(Pianka, 1976).

Ta Yapla nou tpédovtav pe PevBomelaylkols 0pyavIoUOUG OTNV TEPLOX UEAETNG €lval Ta
eldn G. niger, P. tentacularis kot M. barbatus barbatus ta omoia pavnkav va gival EUKALPLOKA
otn SlatpodLkn Toug cupmepldopd, SLOTL KON KAl oV TIPOTLUOUCAV CUYKEKPLUEVA £16N Aglag,
Katavalwvayv emniong po peyain mowilia aAwv ldwv Bnpapadatwy. Edikotepa, to €idog G.
niger Bp€BnKe OTL AVLXVEVEL ULKPA 0OTIOVOUAQ, EKTOG O TIPOVUUDEG EVTOUWY, OTwG €ival ta
Tpnuatodopa kal oL moAvxattol (r.X. Eunicidae sp., Euclymene sp. Glycera alba, Hesionidae sp.),
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ta apdinoda (m.x. Aora spinicornis, Caprella acanthifera discrepans, Aoridae sp., C. acanthifera
acanthifera) kot ta 6iBupa A. alba xotd Tn OLAPKELD CUYKEKPLUEVWV TIEPLOSWV OTWCG
napatnpnbnke kat oe AAAeg peAéteg (Labropoulou and Markakis, 1998; Labropoulou and
Papadopoulou-Smith, 1999). To mnoaudayo P. tentacularis €xeL emiong avacpepBel OTL
KaTavoAwvel pla gupeia moklia Onpapdtwv (Bell-Harmelin-Vivien, 1983). Itn 6w Mog
nepimtwon, ta aupdinoda (m.x. A. spinicornis, C. acanthifera acanthifera, C. acanthifera
discrepans) ATAV TA EMKPATECTEPA CUOTATIKA ot Slatpodr tou evw to dukog C. prolifera, To
woonodo C. truncata, to tavaidbwdeg Leptochelia sp., Ta &iBupa Limaria sp. kat A. alba, o
noAvxattog Vermiliopsis infudibulum oA\& kal to yaoteponodo Raphitoma philberti cuvéBaiav
ONUOVTIKA 0T Slatpodr) Tou. I MOANEG LEAETECG, tapatnpnOnke OTL To M. barbatus tpédetal
pe €éva gupl daopa eldwv Aelag mou enaAnBelel TIC eUKaALlpLlaKEG ouvhBeleg dlatpodng Tou,
evw Tto Mullus surmuletus ¢ailvetal va xopaktnpiletat amd pla 1o  e€elOIKEUMEVN
ouvunepldpopa dtatpodnc, Snhadn tpédetal kupiwg pe dekamoda (Ben-Eliahu and Golani, 1990;
Golani and Galil, 1991; Labropoulou et al., 1997; Labropoulou and Papadopoulou-Smith, 1999).
Ta meplocoTepa amo Ta atopa Twv eldwv M. barbatus kat M. surmuletus mou BpéBnkav otnv
TEPLOXN MEAETNG NTAV HIKpoU peyéBoug €181kA Tov lIoUALO Kal n ocuxvoTepn KoL n mo adpBovn
Aelo oTO OTOMAXL TOUG NTAV TO TAQYKTOVIKA Kwrnmoda kal ta audimoda twv sdwv M.
stationis, P. longimanus longimanus. Qotoco, ta HeEYAAUTEPO Atopa tou M. barbatus
Tpédovtav Kal Pe AAAOUG OpyaVLOUOUG, OTWG OLO TTOAUXALTOL, TO KOUPWSN, ta ooémoda, ta
tavaibwdn, ta puoldwdn, ta dekamoda kat ta SiBupa KATA TN OLAPKELN CUYKEKPLUEVWV
SELYUATOANTITIKWY TIEPLOSWVY, AVTOVAKAWVTAC OVTOYEVETIKEC UETABOAEG otn Slatpodn Tou
(Jaworski and Ragnarsson, 2006; Briones et al., 2012). Ta. amoteAéopOTA TNG TAPOVUCAC LEAETNG
€6el€av OtL katavaAwvovtal oxL povo ta adbova acmovéula amnod ta tpla Papia G. niger, P.
tentacularis kot M. barbatus barbatus 6nw¢ sival kwnnmoda, audinoda, tavaidbwbdn, 6iBupa,
yaotepomnoda aAAd kal ot moAvuxattol kal ta dekdmoda, Ta omoia NTAV Ao TIG TLO TOLKIAEG
OUASEG HaKPOTIAVIOIKWY OPYAVIOUWY, OUWG UE OXETIKA XauNnAEG adBovieg, mou emAéxBnkav
OUWC WG Tpodn OMwc mapatnpndnke kal oe AAAeg peAéteg (Zander, 1990; Fereira Rezende et
al., 2011).

H tpodikn cupunepipopd Twv akoAoubwv dUo Papwwv £6etfe emiong Eva Babuo sukalplakng
ocuuneplpopdc. Mo CUYKEKPLUEVA, TOL ATOMA TOU S. cinereus katavaAwvav apdinoda (m.y. A.
spinicornis, M. stationis), tavaidwdn (m.x. Leptochelia sp.) kaL kwnAmoda mou Bpébnkav va
elval petafl twv mAfov adpBovwv pakpoPfevOikwv opadwyv otnv meploxn HeAETng (Hinz et al.,
2005; Fereira Rezende et al., 2011). EnutAéov, ta atopa tou S. hepatus spdavicav €va gupl
daopa Onpapdtwyv otn datpodn toug Kuplwg Sdekamoda (m.x. P. syrtensis, H. leptocerus),
audinoda (m.x. P. marina, C. rapax, A. spinicornis), kwnnimoda kat oonoda (m.x. Cymodoce
truncata) ovAaloyo HE TNV KATAVOWN KOl TN OSLABECIUOTNTA QUTWV TWV OPYOVIOUWV OTO
TEPBAANOV KATA TN OLAPKELD CUYKEKPLUEVWV TIEPLOSWYV, OV KOL OL TIEPLOCOTEPEC ATO TLIC
ueAéteg €xouv beifel OtL O S. hepatus eival copkodayo Baollopevo Kuplwg oe emiBevOika
Sekamoda kot pikpa Yapia (Labropoulou and Eleftheriou, 1997; Labropoulou et al., 1998).
ErutAéov, kat ta Vo Yapla paivetal va emidéyouv ta Sekdamoda kal Ta Lloomoda wg Asia Toug,
av Kot autol oL opyaviopol BpeBnkav oe oxetikd XaunAég adBovieg otnv mepLoxr HEAETNG.
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TéAog, Ta amoteAéopata amd TNV mapouca UEAETN amokdAuav OtL Ta Alya dtopa tou P.
pagrus eKUETOAAEUTNKAV KUPLWC Ta peydha €idn Aslag onwg ta dekamoda (m.x. Paguristes
syrtensis) Tou PBpéBnkav oe xapnAég adBovieg otnv meploxn MeAETNG, umodnAwvovtag
TpOTiNoN 1 €mAoyn yla autd ta (6n Aeiag (Labropoulou et al., 1999).

H tpodwkn cuumepidpopd tou S. luridus yapaktnpiletol omd Katovalwon HoKpodpuKwv
avegaptnta amno to péyebog tou (Stergiou, 1988). Mdvo to xAwpodukog tng C. prolifera ntav
Sl00€01u0 oTNV TEPLOXN TNG MEAETNG KOL CUVETIWE KATAVOAWONKE oXeSOV ATIOKAELOTIKA OO
aUTOV Ttov Asooselavo petavaotn. And tnv aAAn mMAEUpA, O HOVASIKOC OVTAYyWVLOTHG ToU S.
luridus BpéBnke OTL NTav to €idog P. tentacularis mou TpEdetal ev uépet amno tnv C. prolifera. O
KOATIO¢ NG EAoUvtag elval €vag dlaitepog PBlotomog omou ot mAnBuopol Yapwv
KUPLOPXOUVTAL YEVIKA A0 ATOUA UIKPOU PEYEBOUC KOl N apousia HeyaAwv Bnpeutwv eival
onavia kat ormopadikny (Koulouri et al., 2016). Q¢ ek toutou, n S. sphyraena PpéBnke o€
e€alpeTikad XauUnA£g adBovieg Kat xapaktnplotnke w¢ yBuodpayo OMwe Kal o€ AAAEC UEAETEG
(Kalogirou et al.,2012).

H avdAuon Tou oTopaxLkoU TEPLEXOUEVOU EBELEE OTL UTIAPXEL KATIOLO TTIOOOOTO ETUKAAUYNG OTN
Slatpodn Twv eldwv Poplwv mou UTIOSNAWVEL TNV EUKALPLOKI) TOUG cupnepldopd. Ao pia
armoyn, n Satpodikni emkaAuvPn auvéavetal pe tnv avénon tng adboviag twv eldwv Asiag,
eMeLSN €lval eUKOAOTEPO yla ta meploootepa €(6n Yapuwv va cuAappdavouv tn Asia mou
eudavilel uPnAn Sabeopotnta (Fjgnse and Gjgsaeter, 1996). Ztnv mpayuatkotnta, n uPnin
SlaBeopotnta Twy Mo AdBovwy Kal kowwv 0wV Aslag yla ta meplocotepa PapLa mou
e€eTdoTNKAV KOL O €EALPETIKA XAUNAOG aplBUog Kevwy oTopaxlwyv Paplwv umodnAwvouy pn
ENeWPn tpodng otnv mePLOX UEAETNC. AUTEC OL TAPATNPNOELG AMOKAE(OUV TNV UTIOBEDN yla
OVTOYWVLOUO TNG TPOdNG oTNV TEPLOXN HEAETNG, N omola eival mibav povo €dv ot TpodLkol
nopot eivat eAAuneic (Pianka, 1976). EmumAéov, to SLadOpPETIKO MOCOOTO CUMUETOXNAG TWV
Slapopwv eldwv Astag petal twv dtadopetikwy bWV Paplwv aAAd Kol HETAEY TWV ULIKPWV
KOl LEYAAWV aTOUwWV Tou (8lou eldoug uTtOSEIKVUEL ATTOTEAECUATIKY KOTOVOURA TNG TPodNG TTou
daivetal va meplopilel Tov evdo-€ldIKO Kal SLa-€l8IKO avtaywviopd yla tTnv mpooBoaon oe
nopouG. EmutAgov, autd avTKATOMTPIleTOoL OTIC XOUNAEG TLUEG OMOLOTNTOG TIOU TIPOKUTITOUV
Qo TNV AVAAUCH TWV KN TIOPAUETPLKWY TIOAUETABANTWY TIou Seiyvel OTL Ta SladopeTIKA 16N
Papwwv eixav Oladopetikég ouvBéoelg edwv Asiag umodnAwvovtag OTL, €AV UTRPXE
mbavotnta epdAavions aviaywviopou yla Kabe £i60¢ Aelag, To HeEYaAUTEPO HEPOG TWV PapLwv
uropovoe va otpadel o aA\a €idn Bnpapatwv (Amezcua et al., 2003). AANeG HEAETEC EXOUV
eniong Oei€el 6t n adBovn mpoodopd TPOPNC O MAPAYWYLKA OCUCTHUATA, ONMWG O
OUYKEKPLUEVOC OLKOTOTOC Tou KOAou 1tn¢ EAolvtag, dev mpokoAel coPfapd TPodikod
avtaywviopo (Moreira et al., 1992).

Av kal n Sdtatpodn Twv MEPLOcOTEPWY OWV PapLWV TIOU EEETACTNKAV XOPAKTNPLOTNKE ATl
OUYKEKPLUEVN oUVOeon elbwv Aslag kab' 6An tn SldpKela TNG HEAETNG, TapaTnEnOnKav Kot
ETIOXLOKEG METAPBOAEG OL €eTOXLOKEG METAPBOAEG plag opaddac Aesiag pmopouUv cuxva va
arnodoBouv otic aAAayEG ota MPOTUTIA Tou KUKAOU {wn¢ Twv eldwv Asiag ) oTig SLatpodpLke
Sdpaotnplotnteg twv dlwv twv Yapuwv (Hajisamae, 2009). Ta amoteAéopata TNG MOPOUCAS
pHeAETNG amokdAuav otL n dtabeoipuotnta tpodng Kot tTa SLadopeTikA HeYEDN TwV Paplwy
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Tou BpEBnkav os KABe mepimTwon otnv MepLoxn LEAETNG ATAV TAPAYOVTEC TIOU EMNPENCAV TLG
ETOXLAKEC aAAayEG TTou adopoUV TIG Slatteg Twv 6wV Paplwv OMwe emiong moapatnpndnke os
AAAeG peléteg (Labropoulou et al., 1997; Amezcua et al., 2003; Jaworski and Ragnarsson, 2006;
Hajisamae, 2009; Karachle & Stergiou, 2014). MapatnpnBnke otL moAA& €ibn Yaplwv
napouotalouvv aAlayEg otn Slatpodr Toug AOyw OVIOYEVETIKWY PeTaBoAwv. Ta Yapla teivouy
va fekivolv tn {wn Ttoug KatavaAwvovtag IwomAyKTOV, Kol KUPLWE HEYAAEC TTOOOTNTEC
KWNNMOdwv Katd tn Sldpkela Twv veapwyv otadiwv tng lwng toug, alalovtag tn Slatpodn
TOUG HE AAAEC OpAdEeC Aelag OTav LeyaAwVvouv 0w mapatnpnBnke KoL otnv mapoloa LEAETN
(Hajisamae, 2009). El8ikOtepQ, TA UIKPA ATOMA TOU €l6oug M. barbatus barbatus kaBwg Kal Ta
TEPLOOOTEPA Ao Ta PAPLO TTOU £XOUV XOPAKTNPLOTEL WG «Veapol petavaotes» (m.x. P. acarne,
D. annularis, A. boyeri, M. surmuletus) otnv meplox MEAETNG KUPIWC KATAVOAWVOUV
TAQYKTOVIKA  KwrmAmoda AOyw TOU HIKPOU TOUC MEYEBOUC, OMwG Ovapevotav, Kol
SdeutepeuovTwg Aoyw ¢ uPnARG SLaBeoIudTNTAC TOUG O QUTO TO CUYKEKPLUEVO TTEPLBAANOV.
Ta {wormAayKToviKA KapKLvoeldny Bewpeltal 0Tl anotelovv TN Bacikr cuviotwoa Tng dlattag
Twv veapwv Baldaocolwv Poaplwv oe oAokAnpo tov koopo (Hajisamae, 2009). TéAlog, umdpxouv
neAaylka €i6n Yapwv mou ouvexilouv va Ttpédovral He KwMAmoda aKOUn Kal otav
peyalwoouyv, Onwg eivat ta i6n B. Boops, S. smaris kot S. maena.

Ektog amd 1o péyebog, AAAa XapaKTtnploTka Twv eldwv Aslag, Onwe n oxetkn adbovia, n
KOTOVOWN, N TPOoRACIUOTNTA KAl N KVNTIKOTNTA KABwWE eMiong To EVEPYELAKO TTEPLEXOUEVO KOl
0 XPOVOG XElpLOopoU Ttoug kabBopilouv tnv wdeApotnta tng Aelag ywa to Onpeut NG
(Labropoulou and Papadopoulou-Smith, 1999; Bachok et al., 2004). Ta neplocotepa £16n Aelag
NG KOWOTNTOG TWV YPaplwv otnv meploxn MEAETNG ATOV HAKPOTAVIOIKA €(6n pE €AAXLOTEG
e€alpéoelg (m.x. évtopa, tpnuatodopa, ¢ukn). Mapolo mou SlamotwdnKe OTL MEPLOCOTEPQ
ano 350 pakpormavidikd €i6n Atav dtabBéopua otnv neploxn HEAETNG, Tepimou 100 amd autd
anotéAecav €idn Aelag ywa ta meplocotepa €idn Yaplwv mou peAetibnkav, kat 16 €idn
Kapkwvoelbwv Atav ta kKuplapyxa tng dtatpodng toug (m.X. kwmAmoda, audinoda onwg A.
spinicornis, Caprella spp., P. marina, M. stationis, Ericthonius sp., TPOVUUPEC KAPKIVOELOWV, TO
bekamnodo P. syrtensis, o Tavaidbwdeg Leptochelia sp., to 1oomodo C. truncata). H onpacia twv
KOpKLVoELdWV w¢ Tinyn Aglag os OAa ta £(6n Yaplwv mou e€et@otnKavV AVOPEVOTOV KABWC
avtutpoownevouv uPnAn mowotnta Bepuikig amodoong yla toug Bnpeutég (USDA, 2003).
EmutAéov, umnpxe mpotiunon yw un adBova tdfa kapkvoeldwv (OmMw¢ ol TmpovUuudeg
KapKvoeldwy, ta dekamoda Kal Ta 1oomnoda), UTtodNAWVOVTAG Lo ETIAEKTIKY TIPOTIUNON TWV
eldwv Papuwv yla OUYKEKpLpEva €ibn Onpapdtwv. Qotdéoo, n wXUpnR TPOTIUNoN Twv
KapKlvoeldwv pmopeil va amodobel otn StabBeopotntd Toug, n omoia dev eival povo cuvaptnon
™¢ adboviag toug oto mepfdarlov, alld kaBw¢ emiong tnG cupmepLPopPAC TOUG KoL TNG
KOQTOVOUNG Toug o€ autod (Hinz et al., 2005). Ta kapKlvoeLdr, T omola aVIUTPOCWTIELCAV TO
ONUAVTLKOTEPO TIEAAYLKO Kal BEVOLKO cUOTATLKO TNG Hakpomavidag otnv meploxn MEAETNG, elval
TILO EVAAWTA OTN Bripeucn AOYyw TNG KIVNTIKOTNTAC TouG. Elval Spaaotriplot opyaviopol eite otnv
empavela Tou WHUATOC £ite Kal Alya EKATOOTA MAVW OO AUTO KoL ETIOUEVWC, LE QUTOV TOV
TpOMO, Unopouv eVkoAa va cUAANGBoULV Kkat va katavalwBouv anod ta Yapla (Zander, 1990;
Compaire et al., 2016).
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JUUTIEPAOUATIKA, €lval pdAlov duokolo va kaboplotouv ol SlatpodlkéC ouvnBeleg yla éva
OUYKeKpLUEVO €ibog Yaplov, emeldy ta mapatnpoUpeva mpotuna kabopilovtal amo TG
QVTLOPACEL TWV PapLwV OTA CUYKEKPLUEVA XAPAKTNPLOTIKA Twv Blotonwv. H cuvunapén twv
Sladopetikwy 6wV Papuwv otov KOATo tng EAovvtag umodnAwvel TNV uPnAr Toug TPOdLKA
guelflo KAl TNV KAVOTNTA TOug va polpalovtal toug Stabéoiuoug Tpodkolg mopous. Ta
anoteAéopata tnG mapoloas HeEAETNG Ba pmopoucav emiong va oavadeiouv tnv afla
TIPOOTOOLOG QUTOU TOU OUYKEKPLUEVOU €evSLALTAMOTOCG, N omola €ival amapaitntn yla tnv
edpapuoyn plag moAUMAeupng Mpoogyylong otn Anyn amoddcswv Kat tn Slaxeiplon twv
QALEUTIKWY TIOPWV TNG TOTILKI G TIEPLOXNAG.
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Yriokeddhauo 2. ZUYKPLON TNS TPododuvapkig tng yBuomavidoag kat tng
navidag kepalonodwv petafl Astpwvwyv tov XYAwpodukoug Caulerpa
prolifera (Forsskal) J.V Lamouroux kot tou ¢avepoyapouv Posidonia
oceanica (Linnaeus) Delile, 1813 otov kOAmno tn¢ EAoUvtacg (KpAitn, N.
Awaio)

Elcaywyn

Ta nuikAelota mOpAKTIO OKoouoTAHATa Bewpouvtal Ot eival Slaltepa MAPAYWYLKA,
6ebopévou OtTL ouxva ouvdEovtal PE OLKOTOMOUC Tou Tepllapfavouv BaAdoola BAdotnon
davepoydpwy Kal pakpodukwv mou xapaktnpilovtal and uPnAn Sopkr TTOAUTTAOKOTNTA KOl
unootnpilouv pa peyain molklia mavidikwv opyaviopwv. Ot mAnpodopie¢ mavw ota
evélautnuata pakpoduKwv Kal cUYKeKpLUEVa ota AlBadla mou oxnuartilel o xAwpodukog C.
prolifera, GUYKPLTIKA LE Ta avtioTola Ta omola amoteAouvial and mAouaota Kol SounUeva Pe
Aelpwveg davepoydpwyv Onwg eival n Posidonia oceanica givat eAdxlote. H eowteptkn Aekavn
TOU KOAmou tnG EAouvtacg koAuUmtetal pe Aswpwveg Caulerpa prolifera kat amoteAel €va
nuikAeloto kat pnxo Oppo mou Bpioketal oto Bopelo-avatoAlkod TR tng KpAtng. H e€wteptkn
Aekadvn Tou O0ppou TG EAolvTag amoteAel Lo aVIUTPOCWTTEUTIKI TIEPLOXN TIOU KAAUTITETAL OO
ekteTapéva ABadla Nooeldwviag. Ztdxog TG HEAETNG AUTAG elval n emoxlak Slepelivnon tng
ouvBeong twv Ttpodkwv ocuvnBewwv Twv PevBikwv Kkal PBevBomeAaylkwv Paplwv TOU
oxetilovtal pe ta Tomikda ABadia tou xYAwpodukoug C. prolifera kot tng Moostdwviag. Mo
OUYVKEKPLUEVO, PeAeTAONKe n taflvoukn ovvBeon, n adBovia kal n ocuxvotnta eudaviong
opadwv Aelag o dadopetika £i6n Paplwv Kal mapatnpndNKov onUAVTIKEG AAAQYEC WC TTPOG
TO PEYeBOC TV Paplwy, TIG ETOXEC Kal To evlaitnua.

2. YAwa kot M€éBobot

O KOAmog tn¢ EAouvtag PBpiloketol oto BOPELO-AVOATOAIKO TUAMA TOU vnolwou tng Kpntng,
KaAUTITEL GUVOALKH €ktaon 6,5 km2. O BuBOC TN ecwTtepkAC Aekdvnc (4.7 km?, kat B&Boc 8,7
m) eival Aaortwdeg Kal KOAUTITETAL Ao €va CUVEXEG Kal TUKVO ALBAdL tng Caulerpa prolifera,
evw o0 PBuBog tng efwrteplkng Pabutepng Aekavng (pey. BaBog¢ 15 m) eivat appwdng kat
KaAUTetaL ano Posidonia oceanica. Ot GpUOIKOXNULIKEC TIAPAUETPOL OTO VEPO Kal oTo ({nua
nieplypadovral pe AeTTopépeleg otoug Ntouvag K.o. (2010). TuyKekpLUEVQA, EYLVOV EEL ETTOXLKEC
SdewypatoAnyieg mediovu (Mawog 2006, lovAlog 2006, IemteépPBplogc 2006, NoguBploc 2006,
@OePpoudplog 2007, Anpidiog 2007) pe xprion Bwtootpatag oe SUO MEPLOXEG OTNV ECWTEPLKA
Kol otnv €€WTeEPLKN AEKAVN TOU OpHOU Katd tnv mepiodo 2006-2007. H xaptoypdadnon twv
evOLALTNUATWY TNG ECWTEPLKAG KAl EEWTEPLKAG AEKAVNG TOU ‘Oppou Kal KUPLWE TwV GUTIKWY
Slam\doswv mpaypotononke pe xpnon apeong (amo tnv emddavela Tou VePoU) Kal
UTIOBPUXLAC TIAPATPNONG HUE QUTOVOUN KATAduon o ouvluaopo PE TNV akpLpn kataypadn
NG B€ong pe GPS. Zta mAaiola tnG HeAETNG cUANEXONKav deiypata yBuomavidag pe tn xpron
Bwrtootpatag. MNa tn peAETN TG LokpoBevOiKng mavidag mpayuatonotBnkayv 3 emavaAnTITKES
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OUPOELG UE XPNOoN €VOG SelylatoAnmTn tumou eAknBpou oe kABe SelypatoAnmrikr mepiodo
OTNV TIEPLOXN TIOU TIPAYLOTOTOLONKE KAl N TEPAUATIKY AALELX OTNV ECWTEPLKN KAl EEWTEPLKN
Aekavn tou Oppou. Mo t UeAETN Tou {wOTAAYKTOU TMpayUatonoonkav 5 emavaAnmuikeg
KABETEC CUPOELS HE XPNON TAAYKTOVLKOU &lxtuol o€ KABe SelylatoAnmrikn mepiodo otnv
TIEPLOXN) TIOU TIPOYUATOTIOINONKE KAl N TIELPAUOTIKA OALELQ OTNV EC0WTEPLKN KAl €EWTEPLKNA
Aekavn tou Oppou. Mo TN OTOTIOTIKN emMefepyaoia KOl OVAAUCN TWV ONMOTEAECUATWY TIOU
TiPpogkU P av ota MAaLoLa TNG LEAETNC, XPNOLUOTIOONKE TO oTATIOTIKO TtakéTto PRIMER v6.

3. AnoteAéoparta Zuintnon

loxupn emoxikotnTa epdavice n Bepuokpacia otn otiAn Tou vepouL Kal ota Suo evdlaltiuara,
EVW TIOpATNPAONKOV XOUNAEG TUUEG TO XELLWVA Kal UPNAEC TIEC To KaAokaipt (Dounas, 2007).
MapOpOLa ETIOXLKI) KATAVOWN TWV CUYKEVIPWOEWY TOU OCWUATISLAKOU 0pyavikoU avBpaka ot
oTAAN Tou vepoU alAd Kal ota emidpavelokd WApoTo mopatnpndnke Kal oToug SU0 OLKOTOTIOUG
(Dounas, 2007). YYNnA£EG ouyKevTpwoels XAwpodpUAANG-a epdaviotnkav otn othAn Tou vepou
otov olkotoro tng C. prolifera katl otnv enudpavela Tou WAKATOG TOU OLKOTOTOU TG P. oceanica
ka® OAn tn ddpkela Tou xpovou (Dounas, 2007).

OL MUKVOTNTEC TNG LAKPORBEVOIKNC Mavidag TwV meploxwv LEAETNG ATAV ONUOVTIKA UPNAOTEPEC
OTOV OLKOTOTIO TIOU KAAUTITETAL Ao To pakpodukoc C. prolifera oe ox€on L€ TOV OLKOTOTIO TIOU
KaAUTtetal ano v MNooeldwvia. H mo adpBovn opdda {wikwv opyaviopuwy oTov BLOTOTO TNG
C. prolifera ntav ta audimoda akoAouBoupeva amd ta tavaibwdn, Toug TOAUXALTOUG, Ta
yaotepomnoda kal ta §iBupa, evw otov Blotomo mou kaAvumtetal and ABAadL tng P. oceanica
Atav ta yaoteponoda, ta apdimoda, ta puodwd kat ta dekamoda. H o apBovn opdada tou
{womAayKToU ATave Ta Kwinmoda, oL KWINAATECG Kal Ta Kvidapla Kal oToug U0 olkotonoug. H
vdnAdtepn mukvotnta umoAoyiotnke oto PBuotono tng C. prolifera tov ZemtéuPplo evw oTO
Bwotomo tng P. oceanica umoAoyiotnke tov NoguBplo. OL mukvotnTeg Tou {womAayktol ATav
onUavtika vPnAotepeg otov BLOTOMO Tou HaKPodUKOUG TO KaAokaipl, EVw OL TIUKVOTNTEG OTO
Botorno tn¢ Mooswbwviag NTav onuaviikd vPnAotepeg to Xewwwva. Metafld twv S€ka Lo
onUavTikwyv edwv Paplwv kot kepaAomodwv, amod amoyn adboviag kot Bropalag, ta
Kuplapyxa €idn Atav n yoma kot n papida kot otic SUo olkotonou. EmumA£oy, n Koutoopoupa
kal To kepahomodo Sepia officinalis oto eowteplkd TNG Aekdvng, kabwg kat to Pagellus acarne
KoL To paykpl otnv e€wteptkr) Aekavn ntav eniong adBova.

H avaAuon Tou OTOMAXLKOU TIEPLEXOUEVOU E£EETAOTNKE yla T akoAouBa £idn Yapuwv kot
kepalomodwv otov otkotomno tng Caulerpa prolifera: Atherina boyeri Risso, 1810, Boops boops
(Linnaeus, 1758)*, Gobius niger Linnaeus, Diplodus annularis (Linnaeus, 1758), Lagocephalus
sceleratus (Gmelin, 1789), Mullus barbatus barbatus Linnaeus, 1758%, Mullus surmuletus
Linnaeus, 1758*, Pagellus acarne (Risso, 1827)*, Pagrus pagrus (Linnaeus, 1758)*, Parablennius
tentacularis (Brinnich, 1768), Sepia officinalis Linnaeus, 1758%, Serranus hepatus (Linnaeus,
1758), Siganus luridus (Rippell, 1829)*, Spicara maena (Linnaeus, 1758), Spicara smaris
(Linnaeus, 1758)*, Sphyraena sphyraena (Linnaeus, 1758)*, Symphodus cinereus (Bonnaterre,
1788), Stephanolepis diaspros Fraser-Brunner, 1940*, kalL otov olwkétomo tng Posidonia
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oceanica: Boops boops (Linnaeus, 1758)*, Fistularia comersonii Ruppell, 1838, Labrus merula
Linnaeus, 1758, Mullus barbatus barbatus Linnaeus, 1758*, Mullus surmuletus Linnaeus, 1758%,
Pagellus acarne (Risso, 1827)*, Pagrus pagrus (Linnaeus, 1758)*, Sepia officinalis Linnaeus,
1758*, Siganus luridus (RUppell, 1829)*, Sphyraena sphyraena (Linnaeus, 1758)* Spicara
smaris (Linnaeus, 1758)* Stephanolepis diaspros Fraser-Bruner*.0L aotepiokol (*)
umodelkvUoUV T Kowa €idn mou e€etdotnkav yla TNV avaAuon TOU TIEPLEXOUEVOU TOU
OTOMAXOU Kal 0TouG SUO OLKOTOTIOUC.

H avdAuon &laomopdg, pe PBaon TG oXetikéG adBovieg twv dadopwv ebdwv Asiag mou
Bp€BnKaV OTO OTOMAXLKO TIEPLEXOUEVO TwV edwV Paplwy Kal KEGaAOTOSwV Kal eEeTACTNKAV
Kal ota dVo evélattiuata, €6et€e OtL udpxel oadng Slaxwplopdg o MAayktovodaya, PapLa
niou tpédovtal pe BevBikoU Kal eAayIKoUC opyaviopoug, o lyBuodaya katl putodaya Papla
(ANOSIM 6okiuni: R = 0.55, p <0.001). H peyalutepn opdda mepthapfavel Ta BevOika kat Ta
BevBoneAayika €idn Paplwv Kot Twv U0 OLKOTOTIWY TIOU TPEPOVTAL HE HUla HEYAAN TIOWKIALQ
BevBikwv kot PBevBomehaylkwv opyaviopwv. Ta Papla mou Ppébnkav oto Plotomo tou
pHakpodUKOUG KatavaAwvouv Kupiwg apdimoda, kwmAmoda, tavaidbwdn, Oekamoda,
moAUxattoug Kat oomoda, evw ta Papla tou olkotomou tng Moosldwviog tpédovral pe
Alyotepo SLOPOPETIKEC OpAdeC WKWV OPYyovVIoUWY, OMw¢ e apdimoda, moAuyalta Kol
Sekamnoda. Ta kwnnmoda Atav n kupla tpodn yla to idog M. barbatus, M. surmuletus ko P.
acarne mou Bp€Bnkav otov BLOTOMO TOU HaKPODUKOUG KUPLWE AOYW TwV PeEYAAwV MAnBuoUwyY
TWV veapwVv atopwv. H de0tepn peyalltepn opada nepthappavel ta £i6n medayikwyv Yaplwy,
Omwc¢ To B boops, S. smaris, S. maena, P. acarne, ta omnoia Tpédovtal KUplwg pe kwrimoda Kat
TIPOVUUPEC KOPKIVOELOWY OTOV OLKOTOTIO TWV HAKPOPUKWY Kol OXeSOV QTMOKAELOTIKA HE
kwrninmoda otov Blétomo ¢ MNooeldwviag. Ot diattec Twv dUo MPWTWV €WBWV SlakpiBnkav
TIEPALTEPW KUPILWG AOYW TwV PEYAAWY aToOpwV Tou gidouc B. boops ta omoia tpédovral eniong
HE yaotepomoda kat dAAa kapkvoeldr. To kedalomodo S. officinalis kal ota SUo evdlattipata
pédovtav kuplwg pe Oekamoda kat Yapla, evw n F. comersonii kot n S. sphyraena
katavalwvouv Yapla. To eidog Siganus luridus tpédpetal oxedOV aMOKAELOTIKA UE pakpodUKN
kot pavepoyapa avtiotolyo otoug dU0 olkotomouc kab '0An tn Slapkela TtnG LEAETNG.

Ta €idn Papwwv kat ta atopa ou {ouv oto evdlaitnua tne Noostdwviog Atav MoAU Alyotepa
armd autd Tou {ouv oTO PLOTOMO TWV HAKpopuUKwY TiBavotata Adyw TwV OALEUTIKWV
Spaotnplot)Twy mou yivovtal otnv eEwTePLK AeKAvVn Tou KOAou tn¢ EAolvtag. H avdAuon
TOU OTOMaXLKOU Tieplexopévou Yaplwv Kot KepoaAomodwv amokaAlue OTL umapyouv
onNUAvTIKEG OSladopéc Hetall NG dlotpodng Toug, Kuplwg Adyw Ttwv  SladopeTIKwY
oupneplpopwv Toug (.. mAayktovopaywv, BevBodaywv, ixbuodaywv, putodpaywv). Qotdoo,
Slapopég otn Silatta Twv Paplwyv, odpeirovral kal oto SladopeTikd HEYEDOC TWV ATOUWY TWV
€LOWV IOV €EETAOTNKAV KAL OTLG EMOXLAKEG SLAKUMAVOELS. MapoAa auTd, AmALTELTOL TEPALTEPW
épeuva (tautomoinon oe €idog ¢ Asiag twv Paplwv mou PpeOnKav oToV OLKOTOTMO TNG
Mooslbwviag, ocuyKplon He Tapopolo pHéyebog Tou dlou eidoug Twv Paplwv ou Bpédnkav ota
Vo evblaltiparta), MPOKeEIHEVOU va. SLEPEUVAOEL KAVEIG TIC aAAayEéC mou odeilovral ota
Sadopetika evélattipara.
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4. TevikA Zuunepaocpata

1. To xYAwpodukog Caulpera prolifera amnoteAel €éva eUKALPLOKO KOOUOTOALTIKO €(60G pe
gUpUTOTN YEWYPADLK KATAVOUN OTLG UTIOTPOTIKEC TIEPLOXEC TWV AKTWV TG Meooyeiou, ota
BepUA VEPA TWV AVATOALKWY AKTWY TOU ATAQVTIKOU WKEAVOU KABWE KAl OTLG VOTLO-AVOTOALKEG
OKTEC TWV Hvwpévwy MoAtelwy, tou MefikoU kal tng Bpadlhiag. Itnv moapdktia {wvn Twv
VOTLWV BepuoTEpWVY TIEPLOXWV TNG MeOOYElOU TIUKVA HOVOELSIKA ALBASLA TOU CUYKEKPLUEVOU
eldoug kaAumtouv oxedov o cuvexn Baon TG apUOAUWSOELS - INVWSELS TEpLOXEG TOU BuBoU ot
BaBn péxpt 35-40 pétpa.

2. Nopa TNV peydAn oe éktaon e€amiwon twv ABadwwv tng C. prolifera otn Meaodyelo
Kol pE €€0ipecn OPLOUEVA OUYKEKPLUEVO METAPRATIKA CUOTHMOTA OTL( OKTEC TNG OUTIKAG
Aekavng tn¢ Meooyeiou (lomavia, AluvoBdlacoa Mar Menor) To evSlaitnua T MOPAUEVEL
OUCLAOTIKA AyVwoTo KaBwg eAdxloteg MAnpodopieg avadEPovTal TNV KATAVOWU, TLG ETIOXLKEG
METAPBOAEC KAl TA BLOTIKA XOPAKTNPELOTIKA TwV MANBuoUwY pakpoPevBikwy eldwv kal Paplwv
nou ¢ofevel. Oa mpémel va onueElwOsl OTL eV UTIAPXOUV QVTIOTOLXEC HEAETEG QMO TNV
avatoAikn Aekavn tng Meooyeiou.

3. O Oppog tng EAolvtag, pia pnxn NUIKAELOTN TopAkTla TepLoxn ot Popelo-
OVOTOALKEG aKTEC TNG KpATNG, KaTtaAapBAveL pLo €KTaon 5 TEPITOU TETPAYWVIKWY XIALOUETPpWV.
Amo yewpopdoAoyikn arnodin, n oXETIKN AMOUOVWAH TN armo TNV eupUTEPN TTapAKTLA LWV TOU
KOATtou MepapBéAlou, otnV omola avAKeL, €XEL WG ATIOTEAECUA TNV TTOPOUCLO AEMTOKOKKWVY
emupavelakwy WNUATWV (LAUG - ApUOoLAUC) Kal TNV eMkpdtnon wWlaitepa AMwyY LEPOSUVALKWY
ouvOnkwv. OL LETPNOELS TWV UCLKOXN UKWV TIAPAUETPWY OTN OTAAN TOU VEPOU Kol 0To nua,
TIOU TpOypoTomo)Onkav ot TAQIOLO TNG OUYKEKPLUEVNG MEAETNG, avedelkav Eva
OALYOTPOdIKO €WC UECOTPOPIKO TOPAKTIO CUOCTNHA, HE Ml UETPLO €WC KAAR OLKOAOYLKNA
niototnta (Ecological Quality Status - Directive 2000/60/EC) kat tat dwodopikd ahata (PO4) wg
KUPLO TIEPLOPLOTIKO Tapdyovta. H meploxr Tou oppou xapaktnpiletal wg Wblaitepou puaoikou
KAAAOUG Kal w¢ HEYAANG alag amd dmon TMOALTLOTIKY, LOTOPLKA Kal aloOntikng tomiou. Qg
anotéAeopa Bewpeltal onuepa €vag amo Toug KUPLOTEPOUG TOUPLOTIKOUE TTOAOUG TNG KpAtng,
€XOVTOC EYKATOOTNUEVN OTNV Xepoaio mopaktia {wvn pla SL0pKWG avamTuCOOUEVN Kal
umepmoAUTEAOUG XapakTrpa Eevodoxelakr umodour).

4. O BuBo¢ tou Oppou tnG EAovvtag kaAUmTeTal oXe60V 0TO GUVOAO TOU Ao VAl TIUKVO
HOVOELSIKO Aspwva tou pakpoxAwpodukoug C. prolifera. To evdiaitnua (owotomnog) tng C.
prolifera otov kOAmo tng EAouvtag avtlotolyel pe tov MeGOYELOKO TUTIO €VOLALTAUATOC TOU
ovotnuatog EUNIS (European Nature Information System): "MeooyelakéG KOWOTNTEC
empavelaknc Aaocmwdoug AUUoU O mpooTatevopeva aBadrn vdata" pe Baon tn cuUPBACN TNG
BapkeAwvng (tumog 111.2.3.6) kot pe kwdIKO A5.28. To ocuykekplpévo evdialtnua KoAUTITEL
OUVEXWG akoun kot ta Babutepa TUARATA TNG TEPLOXAG TOU Opuou ot BABn €wg 9 pétpa.
Qotooo, Ba mpemnel va onuewwdel otL to APasdL tng C. prolifera exteivetal emiong KoL o€
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EKTEOEIUEVEG OTNV KUPOTIKA SpAcn TEPLOXEC EKTOC TOU OpUOU, KataAopBavovtag peyala
UTTOTTAPOALOKA THAMOTO 0TO oUVOAO oxebOV TG mapadktiog {wvng tng Kpntng kot og fadn amnod
10 péxpt 40 pétpa. ATo TNV CUYKEKPLUEVN LEAETN £yLve GAVEPO OTL O CUYKEKPLUEVOG OLKOTOTIOC,
TaPA TNV €KTETAUEVN Tapoucia tou otn Meooyelakr mapaktia {wvn, 6ev mpoodlopiletal
cadwg amd to cvotnua taflvopnong twv Eupwmnaikwv BaAdoowwv evélaltnuATwy TOou
ovotnuatog EUNIS kat mpoteivetal n Sle€aywyn mMepaTEpw EPEUVAC TIPOG TNV CUYKEKPLUEVN
katevBuvon.

5. H ouyKekplUEVN HEAETN ATIOTEAEL TNV TTPWTN PooTabeLla meplypadng Tng SOUAG Kat
NG SUVOUIKNAG TwV pokpoPevBikwy cuvaBpoicewv mou oxetilovtal e toug Aslpwveg tng C.
prolifera otnv avatoAiky Meooyelo. Evag dlaltepa UIKPOG aplOUog HEAETWY, TTOU €XOUV YiVEL
QTMOKAELOTIKA ot SUuTIK Aekavn tng Meooyeiou, avadépovial KupiwG O HUEUOVWHEVEG
HOKPOTIOVLOLKEG BEVOIKEC TAELVOLLKEG OUADEC.

6. H yyBuokowvotnta tou Oppou ¢ EAolvtag ouvtiBetal amod 34 €idn aplBuodg mou
xapaktnpiletat wg vPnAog SedopévnNG TNG OXETIKA ATLOG OALEUTIKNG TPOOTIABOELOG KOl TOU
OALYOTpOdIKOU XAPAKTAPA TIOU SLOKPIVOUV TO OUYKEKPLUMEVO TOPAKTIO oOlkoouotnua. H
OUYKEKPLUEVN auénuévn Blomolkilotnta Twv Paplwy eival cuykpiolpn pe Stadopa mapaktia
ouvotnuata tng Meooyeiou pe PAdotnon, onwg ta Baldoola davepoyapa Kot ol dLadopeg
daocelg Twv dwTodAWV GUKWV 0TO OKANPO UTOOTPWUA. AvtiBeta, SladEPeL oNUAVTIKA Ao
QTMOYUUVWUEVECG amd BAdotnon mepPLoxeG Tou BuBou (appwdn, appoluwdn umooTpwuaTa).
JUUTIEPAOUATIKA, N VWNAN SOMIK TIOAUTTAOKOTNTA KAl N AUENUEVN TIAPAYWYLKOTNTA TWV
TIAPAKTIWY cuoTNUATwY He PBAdotnon kot olaitepa €Kelvwv TOU OXNUATI{OUV GCUVEKTLKN
KopooTEyn (canopy), onwg ta ABadia pe C. prolifera, mapéxouv tpodr oAl Kot kataduylo o€
€va ONUAVTIKO oplOuo eldwv Paplwv ToU OAOKANPWVOUV UEPOG N KAl TO OUVOAO TOU
BLoAoyikoU Toug KUKAOU OTNV Mapaktia {wvn.

7. Katd tnv kalokalplvr mepiodo mapatnpouvtal peyaieg adBovieg veapwv Paplwv
kKot kepoaAomodwv kat olaitepa €6wvV PEYAANG EUMOPLKAG onuaociag, onwg ta £idn: M.
barbatus, M. surmuletus, B. boops kat P. acarne, kal S. officinalis. To yeyovog autd umoSeIkvUEL
TN onuaocio Tng meploxng amo anodn aAleuTikng Slaxelplong, Tov pOAO TNG WG €va ONUAVILKO
nedilo otpatoldynong kat avénong veapwv Yapwwv (nursery ground) kat tn cupBoAr tTn¢ oTov
EUMAOUTLOMO KAl TN Slatrpnon Twv oALEUTIKWY amoBepdtwy otnv euputepn BaAdoola mepLoxn
TOU KOATIOoU MepapuméAAou.

8. O apBudoc twv PevOikwv pakpomavidikwyv €eW6wWV TOU Kateypadnooav ota
empavelakad WApoata touv oppou (319 €idn) givat o vPnAotepog mou €xel avadepBel péxpL
onuepa otn Meooyelo yia to evdiaitnua tng C. prolifera (58-170 €16n) KAl GUYKPLTIKA, TIAPA TLG
S10popeTIKEG LEOOSONOYIKEG TIPOCEYYIOELS, EEMEPVA ONUAVTIIKA TNV MAOUCLOTNTA £L6WV TIOU
kataypddetal ouvnBwg ota evolaLTAUATA TWV UECOYELOKWY BAAACOLWY GAVEPOYAUWY KOl
Olaitepa ota ABadia tng P. oceanica (210 €ibn). Ano amoyn adBoviag emikpatolv Tt
umepPevOika £ibn, kapkvoeldr kot Kupiwg audimoda tng owkoyévelag Caprellidae, pe péon
oXeTKn adBovia ¢ Taéng Tou 65% akohouBoupeva amo emPevOLKOUG KoL EVOL OXETIKA ULIKPO
1mocooto evdofevOikwv opyaviopwyv. Ol TAPATAVW TIOLOTIKEG KAl TIOOOTIKEG OewPNOELS
ouvieivouv otn Béon otL o Aswpuwvag ™G C. prolifera amoteAel €va ONUAVTIKO TIOPAKTLO
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evblaitnua  pe uvPpnAi  Sopiky TOAUmMAOKOTNTA, TAouoLOTNTA €dWV  KOL TIUKVOTNTOA
evOLALTOULEVWV OPYOVIOUWY TIOU €(val CUYKPIOLUEG UE ekelveC TwV Baddoolwwv Meooyelakwv
Davepoyopwv.

9. H mapovoa UeAETN amoTeAEL TNV TPWTN TPooTtAbeLa ePLypadng TwV SLATPOPLKWV
ouvNBelWV Tou CUVOAOU TWV EL8WV NG LYBUOKOLVOTNTAG TTOU OXETI{ETAL e TO evdlaitnua Tou
xAwpodukou¢ C. prolifera otov oOppo tng EAolvtag, &ivovrag diaitepn E€udoaon otn
SlaBeopuotnta NG Astag toug. Mapatnpouviat dU0 PaoikEG SLATPODIKEC OTPATNYLKEG: N
Swatpodn pe éva eupl ddaopa pakpoPevOilkwyv opyaviopwyv kot dlatpodry Kuplwg pe
{womAayktov, €xovtag avilOEtwg €va otevd daopa eldwv Aslag, Kuplwg kwrimoda. Ta
anoteAéopata tng mapovoag HEAETNG £€6el€av OTL amod ta 350 pakpomavidika €i6n mou eival
SlaBéoipa oto mepLBAAAOV Tou GpUOU N KOWVOTNTA TWV PapLwv MPoTiud we tpodn 100 nepimou
€ldn amo ta onoia HOALC 16 £i6n kKapKvoeldwv amoteAoUV TNV KUPLA AElag TOUG.

10. Ta KOPKLWOELSH QVTIUTPOOWNEVUOUV TO ONUOVIIKOTEPO TEAAYIKO Kol PevOikod
OUOTATIKO TNG Hakpomavidag otnv meploxn MeAETNG Kal xopaktnpilovtal amnd tnv uPnAn
nolotnta Bepudikng amodoong yla Toug Bnpeutég toudg. Eival Spaotriplol opyaviopol
WSlaitepa evdlwtol otn Bripeuon kuplwg e€attiag NG HEYAANG KLvNTIKOTNTAC Toug. H oxupn
TIPOTLUNON TWV KAPKWVOEWSWV WG Baaoikn Tpodr Twv meplocotepwy edwv Paplwv Tou OpUou
amodidetal otn auénuévn OlabBeowotntd toug, w¢ tpodn, n omoia Sev eival ATAWG
anotéAeopa tn¢ adBoviag toug oto cuykekpLUEVo evdlaitnua, aAAd emiong g cupunepldpopag
TOUG KaBw¢ Kol TNG UIKPOKATAVOLG OTO XWPO TIOU TOUG MPoodEPETaL wG KatadUuylo avapueoa
otnv BAaotntiki Kopootéyn tou ABadlov tng C. prolifera.

11. Elval yeyovog OtL n Slapkwg auéavopevn avaykn aVTLLETWITLONG TwV TPORANUATWY
OALEUTIKAG Slaxelplong, Kuplwg TWV OLKOCUOTNUATWY TNG TOPAKTIOC {Wwvng, OmmotLtel pio
oAlotiky Tpooéyylon otn Slaxeiplon Twv aAlEVTIKWY TOpwv. Qotoco, Sebdopévng NG
TIOAUTIAOKOTNTAC TWV BAAACOLWY CUCTNUATWY, OTLG TIEPLOCOTEPEG TIEPLTTWOELG dev SlaBEToupe
OKOWUN KaL TIG BAOLKEG YVWOELG OXETIKA UE TLG TPODIKEG AAANAETILOPACELG TIOU €LVl KPLOLUEG yLa
™V Katavonon t¢ Soung, tTng Astoupylag Kol TNG Tapaywylkotntag €vog dedouévou
OUOCTNHATOG N yla TNV €hapuoyn QUTWV TWV YVWOEWV OE €VOl ETIOPEVO €UPUTEPO TAALCLO
avaAluong. To yeyovog autd pmopel duvnTikd va obnynost oe €0dAAUEVEG ATIOPAOCELG
OALEVUTLKAG SLayeiplong.

12. H ocuvOmapén ulag molkiAng opdadog ebwv Yapuwv otov kKOAmo tng EAouvtag,
OPLOUEVO €K TwV omolwv €xouv uPnAn eumoptkn afia, urmodnAwvel tnv vPnAn toug TpodLkn
guell€la Kal TNV KOVOTNTA TOUG va HolpAalovTal AmMOTEAECUATIKA TOUC SlaB£atpouc TpodLKoUG
mopouG. Ta amoteAéopata TNC MapoUoOG HEAETNC ovadelkvUouv AUECO TNV  OVAYKN
npootaociag kot dtatipnong twv evélartnudatwyv tng C. prolifera 6xL PpOVO oTa TEPLOPLOUEVA
VEWYPAPLKA OpLA TNG CUYKEKPLUEVNG LEAETNG aAAA KaL eupUTEPA 0 Meooyelako eminedo.

13. H pelétn twv oxéoswv Bnpeutr - Aslog 16iwg ota aAleuTika medla TNG MAPAKTLAC
{wvng TOU MOTEAOUV TIEPLOXEC OTPATOAOYNONG KOl avATTuEnG veapwv Paplwy, €xel IwTIKNA
onuaocia yla tn Sltepevivnon tTNg avOEKTIKOTNTAC Kol BlwolpotnTag Twv Baldoolwv BLoAoyLlKwy
Mopwv KabBwg ol PuoKEG Kal avBpwroyevelq TEoelg kal dlaitepa n KALLOTIKR aAAayn
emupEpouv NdN onNUAVTIKEG LETABOAEC OTIC AAANAETILOPACELS HETAEL TWV BLOAOYIKWYV ELOWV TTOU
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T OUYKPOTOUV. Ao tnv amodn autr n owkoAoyikn mpoBAedn, n Buwowun Slaxeiplon kat o
BaAdooLo¢ XwpoTaglkog oxeSlaouog npolnobETouy pla o BABOC ywwaon TwV OXECEWV PETAED
TwV BLOTIKWV Kal aBLOTIKWY CUVIOTWOWV KABE MOPAKTIOU OLKOCUOTHMOTOC. H OUyKEKPLUEVN
SLaTpLPn EMUKEVIPWVETAL AKPLBWE OTNV HEAETN AUTWV TWV OXECEWV.
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The present study investigates the structure and intra-annual variation of the benthic macrofaunal
community associated with a monospecific C. prolifera meadow in a shallow semi-enclosed coastal marine
ecosystem of the eastern Mediterranean Sea (Elounda Bay, Crete Island). The samples were collected on
five occasions (May, September and November 2006, February and April 2007) by using an epibenthic
sledge (0.5 mm mesh size). The analysis of the macrofauna revealed 319 taxa with densities ranging
from 71 to 410 individuals m~2. The most diversified animal groups were polychaetes, gastropods and
amphipods. Crustaceans were by far the most abundant group with densities exceeding 50% of the total
macrofauna during the study period. The dominant species were the amphipods Caprella acanthifera
acanthifera, C. rapax and Microdeutopus stationis, the gastropod Pusillina lineolata, the tanaid Leptochelia
sp. and the bivalve Abra alba. The results of the present study revealed a relatively high diversified and
abundant benthic macrofauna, which is supported by the presence of the dense and continuous canopy
of C. prolifera in this shallow wave-sheltered area characterized by high organic matter input.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

low hydrodynamic stress and erosion (Orth et al., 1984; Everett,
1994; Bostrom et al., 2006). Many authors have emphasized the in-

Submerged aquatic vegetation constitutes a functionally im-
portant component of many soft-sediment marine communities
(e.g. Everett, 1994; Bostrom et al., 2006). These vegetated habitats
can influence associated animal assemblages via a complex suite
of physical and biotic processes. The structural complexity of these
habitats provides protection against predators, availability of food
resources, deposition of organic matter, stabilization of sediments,
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2352-4855/© 2017 Elsevier B.V. All rights reserved.

fluence of each one of these factors as being the main cause of the
importance of the vegetated systems which support high species
diversity and abundance of benthos; most agree that it is the struc-
tural complexity rather than a particular type of habitat that is the
most important factor, although this leads to different interpreta-
tions (Heck et al., 2003; Sanchez-Moyano et al., 2001a; and refer-
ences therein).

Seagrass beds of coastal marine ecosystems are a good example
of shaping an optimal habitat for benthic fauna (Orth et al,
1984; Bostrom et al., 2006). Many studies have demonstrated the
facilitative role of the most common and widespread seagrass
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species meadows in the Mediterranean Sea, Posidonia oceanica and
Cymodocea nodosa, in terms of colonization and increased diversity
of benthic assemblages (e.g. Gambi et al., 1995; Buia et al., 2000;
Tuya et al.,, 2001; Sfriso et al., 2001; Brito et al., 2005). Macroalgae
are also common components in coastal marine environments
and can have important physical and biological effects on benthic
faunal assemblages (e.g. Everett, 1994; Pereira et al., 2006; Guerra-
Garcia et al,, 2011). However, the influence of these habitats on
the structure and dynamics of macrobenthic faunal soft-sediment
assemblages has received little consideration, with attention being
focused mostly on comparisons with seagrass habitats (Pérez-
Ruzafa et al., 2012; Png-Gonzalez et al., 2014; Tuya et al., 2014).

Caulerpa prolifera (Forsskal) J.V. Lamouroux is a subtropical
green macroalga which forms permanent dense meadows usually
extending on muddy sands in sheltered waters at depths from 1
to 40 m (Davies et al., 2004). Although C. prolifera beds have been
recorded in many coastal areas of the Mediterranean Sea, there are
afew studies dealing with the associated macrofaunal assemblages
(Sanchez-Moyano et al., 2001a,b, 2007; Rueda et al., 2001; Rueda
and Salas, 2003; De la Rosa et al., 2006).

Elounda Bay is a semi-enclosed area, situated in the north-
eastern part of the island of Crete (south Aegean Sea, eastern
Mediterranean), the seafloor being covered by a monospecific
C. prolifera meadow. This shallow embayment is regarded as an
important nursery for the development of fish and cephalopod
species, thus contributing to the conservation and maintenance of
the local marine biological resources (Koulouri et al., 2016). The
objectives of the present study were: (a) to describe the structure
and dynamics of the benthic macrofaunal assemblage associated
with C. prolifera meadow for the first time in the eastern basin
of the Mediterranean Sea in relation to the environmental factors
examined, and (b) to compare the results with those available from
similar studies carried out in the western Mediterranean Sea.

2. Materials and methods
2.1. Study area and sampling design

Elounda Bay has a surface area of 6.5 km?, while its inner
part, sheltered from waves and currents, occupies an area of
4.7 km? (Fig. 1). The study was conducted in the inner part of
the Bay which is shallow with a maximum depth of 8.8 m and
covered by a monospecific C. prolifera meadow, which appeared
almost homogenous throughout the study period based on visual
observations made by scuba diving. This shallow part of the
Bay (~2-9 m depth) is considered to be an important habitat
for the growth of juvenile fish species, thus contributing to
the conservation and maintenance of the local marine biological
resources (Koulouri et al.,, 2016). The sampling design included
regular surveys carried out every two to three months for
a year (2006-2007) by using a local fishing boat: May 2006
(end of May-beginning of June, early summer); September 2006
(early autumn); November 2006 (end of November-beginning
of December, early winter); February 2007 (end of February-
beginning of March, early spring) and April 2007 (spring).

2.2. Environmental variables

Measurements and sampling for the environmental variables
was performed at six stations in order to cover most of the
surface of the Bay and the maximum variability in the estimated
values (Fig. 1, Table 1). Measurements of the vertical distribution
of temperature, salinity and photosynthetically active radiation
(PAR) were carried out using a Seabird SBE-25 CTD. For the
analysis of the water column chemical variables, samples were
collected one metre below the water surface using 5 L Niskin
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Fig. 1. Map showing the localities of the sampling stations of Elounda Bay.

bottles. For the estimation of chloroplastic pigments (chlorophyll-
a and phaeopigments) and particulate organic carbon (POC),
water samples were filtered through Whatman GF/F glass fibre
filters. Sub-samples (200 ml) were collected from the filtrate
for nutrient analysis (PO4, SiO,, NHg, NO,, NOs3). All samples
were frozen immediately and stored at —20 °C until analysis on
return to the laboratory. Surficial sediment samples (0-0.01 m
depth) were collected using a Ponar grab sampler (sampling
surface of 0.229 x 0.229 m) for the estimation of chloroplastic
pigments, POC concentrations and grain-size analysis, also stored
at —20 °C until subsequent laboratory analysis. Grain size analysis
was performed according to Buchanan (1984). Chloroplastic
pigments concentrations in water and sediment samples were
estimated according to the fluorometric method of Yentsch and
Menzel (1963) using a Turner 112 fluorometer, while POC was
measured using a CHN elemental analyzer Perkin Elmer model
2400 according to Hedges and Stern (1984). Concentrations of
nutrients in seawater samples were estimated using a Beckmann
DU65 spectrophotometer and standard manual oceanographic
colorimetric methods (Strickland and Parsons, 1972).

2.3. Macrozoobenthos

For the study of macrozoobenthos, daylight sampling was
carried out on the five occasions (May 2006; September 2006;
November 2006; February 2007; April 2007) at site A of the study
area (Fig. 1). The final selection of the sampling site, representative
of the C. prolifera meadow density, was made based on visual
observations by SCUBA diving. This site was initially selected for
describing the structure of the fish assemblage associated to C.
prolifera meadow in the area (see Koulouri et al., 2016) as it has
traditionally been the only boat seine fishing ground in the Bay.
Macrofauna was sampled using an epibenthic sledge equipped
with a net of 0.5 mm mesh size. The surface area of the aperture
of the net was 0.15 m? (1 m width x 0.25 m height). A tickler
chain was adjusted in front of the net specially designed to disrupt
the surface of the seabed. Three random tows (replicate samples)
of approximately 30 m length were performed along site A of the
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Table 1

Co-ordinates (reference coordinate system WGS84), depth and sediment characteristics of the sampling stations located in the study area.

Stations Lat. N Lon. E Depth (m) Gravel (%) Sand (%) Silt-clay (%)
st. 1 35°15'54.8” 25°43'50.5” 7.8 33.2 26.1 40.7
st.2 35°16'06.1” 25°44'14.5” 8.0 29.2 31.8 39.0
st.3 35°16'18.4” 25°43/49.9” 8.8 317 22.9 454
st. 4 35°16'40.9” 25°43'34.8" 5.6 18.9 14.1 67.0
st.5 35°16'42.5” 25°44'18.9” 8.0 27.5 24.7 47.8
st.6 35°16'58.5" 25°43'56.3” 5.0 235 239 52.7

study area during each sampling occasion. The length of the tows
was initially estimated by using a Geographical Position System
(GPS). The starting and ending points of tows were indicated by
floating buoys. The ratio of the length of wire paid out to depth
was 2:1 in order to avoid lifting of the sledge from the bottom.
The underwater performance of the sledge used has been validated
by the HCMR scientific SCUBA diving team and the impact of
this relatively small and light sampling gear over the canopy
of C. prolifera has been taken into account. It should be noted
that the total sampling area swept by the sledge is considered
to be extremely small in comparison with the total surface of
the Bay covered by the C. prolifera meadow. The faunal samples
were sieved in seawater through a mesh of 0.5 mm. Sample
material was fixed with 10% formalin on board immediately after
collection. The macrofaunal organisms were sorted upon return
to the laboratory into major taxonomic groups and specimens
were identified to species level, where possible, and counted. All
taxa were classified to five different categories according to their
mobility and bottom dependence, i.e. endobenthos, epibenthos,
hyperbenthos, zooplankton and nekton. More specifically, most of
the peracarids (mysids, cumaceans, tanaids, most of the isopods
and amphipods) were included in the hyperbenthic group (Brunel
et al., 1978; Dauvin and Vallet, 2006). Individuals that could not
be identified to species level were included in the predominant
category of each taxonomic group.

2.4. Data analysis

The univariate measures for the analysis of the benthic macro-
faunal assemblage structure used were, species richness (S),
expected number of species for a theoretical sample of 100
specimens ES (100), Margalef’s species richness (d’), Shannon'’s di-
versity index (H' loge), Pielou’s evenness index (J') and density
(number of individuals m~2). Macrofaunal benthic assemblage was
also analysed by multivariate methods performed by using the
PRIMER software package (version 6) from Plymouth Marine Lab-
oratory, UK. Density values (individuals m~2) were transformed to
square root prior to analysis. The similarities between the samples
were calculated by applying the Bray-Curtis similarity coefficient
(Bray and Curtis, 1957) on the density matrix of the macrofaunal
taxa over the sampling occasions. Subsequently, a triangular simi-
larity matrix between every pair of samples was constructed. The
cluster analysis (group average linkage) was applied on this simi-
larity matrix, as suggested by Clarke and Green (1988). An ANOSIM
(Analysis of Similarities) test was applied (Clarke, 1993) in order
to detect statistically significant differences between the a priori
defined sampling occasions. Species contribution to the tempo-
ral similarities and/or dissimilarities was investigated using the
SIMPER (Similarity Percentage Procedure) technique. The correla-
tion between the multivariate pattern derived from the macroben-
thic similarity matrix and the various combinations of the environ-
mental variables was examined using the BIO-ENV analysis (Clarke
and Ainsworth, 1993), followed by the RELATE routine. A Spear-
man’s rank correlation coefficient (p) was calculated between the
macrofaunal community and the environmental variables matri-
ces. Macrofaunal density values (individuals m~2) from the three

replicate samples of each sampling occasion were averaged as well
as values of the environmental variables measured and estimated
from the six sampling stations of the same occasion in order to have
paired values to correlate.

3. Results
3.1. The abiotic environment

The seawater temperature ranged between 13.30 °Cin February
2007 and 24.67 °C in September 2006 (Table 2). Overall,
temperature was homogenous in relation to depth due to the
shallowness of the study area. Salinity remained relatively stable
throughout the water column with values ranging between
37.95 and 39.24 psu (Table 2). Photosynthetically active radiation
(PAR) was relatively low in November 2006, February and April
2007, as expected. However, in May 2006 PAR values were
high with slight variations between sampling stations (Table 2).
Concentrations of nutrients, chloroplastic pigments (chlorophyll
a and phaeopigments) and particulate organic carbon (POC) in
the water column showed slight differences between stations
and relatively small intra-annual variations (Table 2). More
specifically, concentrations of nitrates were relatively low in
May and September 2006 (0.70 and 1.16 M, respectively) and
higher from November 2006 to April 2007 (1.94-2.44 pM).
The highest concentrations of ammonium were observed in
November 2006 (0.90 wM). Silicates reached maximum values in
September (4.29 wM) and November 2006 (3.48 £uM). Phosphates
concentrations remained extremely low throughout the study
period given that phosphates are considered to be the limiting
factor for primary production in the study area. Concentrations
of the chloroplastic pigments in the water column were relatively
low (Chl a: 0.27 pg/l, phaeopigments: 0.5 pg/1) from November
2006 to April 2007 and reached maximum values (Chl a: 0.57 ng/I,
phaeopigments: 0.12 pg/l) in September 2006. Finally, POC
concentrations in the water column were also relatively low,
ranging from 0.55 mg/1 (November 2006) to 0.90 mg/1 (May 2006).

Surface sediments (0-0.01 m layer) were mostly classified as
mud with the fraction of silt and clay (<63 wm) making up more
than 39% to 67% of the sediment samples (Table 1). The coarse-
grained constituents (14%-33%) were mainly shell fragments
and organic detritus. Sedimentary chloroplastic pigments and
especially chlorophyll a reached a peak in November 2006
(24.70 pg/g), while concentrations over the remaining study
period were also relatively high (Table 2), ranging from 9.74 pg/g
(September 2006) to 15.48 pg/g (April 2007) indicating increased
benthic microalgal activity. The concentrations of POC in the
surface sediment samples were high throughout the study period
(Table 2), with the maximum values measured in September
(28.18 mg/g) and November 2006 (27.21 mg/g) and the lowest ones
in February 2007 (19.93 mg/g).

3.2. Macrozoobenthic community structure and temporal changes

A total of 58,503 individuals of macrofauna was collected and
identified to 319 taxa belonging to 24 major taxonomic animal
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Table 2

Averaged values (averaged values estimated from the values of the six sampling stations =+ standard deviation) of the chemical parameters measured in the water column
and the surface sediment from the six sampling stations of the study area in each sampling occasion (NH4: ammonium, PO,: phosphates, NOs: nitrates, NO-: nitrites, SiO;:

silicates, Chl a: chlorophyll a, Phaeo: phaeopigments, POC: particulate organic carbon).

May 2006 September 2006 November 2006 February 2007 April 2007
Water column
T(°C) 16.90 +0.15 24.67 +0.34 15.64 +0.14 1330+ 0.12 18.21 + 0.08
Salinity (psu) 38.42 +0.07 39.24 +0.88 37.95 +0.11 38.28 +0.08 38.56 &+ 0.05
PAR (lLE/m?/[s) 873.55 £+ 212.97 - 148.98 £ 47.04 311.60 + 65.19 291.93 + 56.38
NH4 (WM) 0.58 £ 0.32 0.53 £ 0.09 0.90 £0.19 0.47 £0.10 0.63 £0.13
PO4 (LWM) 0.01 £ 0.00 0.02 £ 0.01 0.04 + 0.03 0.00 £ 0.00 0.01 £ 0.00
NO;3 (M) 0.70 £0.11 1.16 £0.13 1.94 +0.67 2444+ 047 2.39+£0.29
NO; (LM) 0.00 £ 0.00 0.08 £ 0.06 0.12 £ 0.07 0.04 £+ 0.02 0.1+£0.03
Si0; (WM) 1.22£0.18 429 4+ 1.58 3.48 +0.44 2.69+0.33 1.56 £0.21
Chla (pg/l) 0.48 £0.13 0.57 £ 0.04 0.29 + 0.03 0.27 £0.03 0.27 £ 0.02
Phaeo (pg/l1) 0.11£0.01 0.12 £ 0.01 0.06 £ 0.01 0.05 £ 0.01 0.6 £ 0.00
POC (mg/l) 0.90 £ 0.20 0.83 £0.12 0.55 £ 0.16 0.80 +£0.21 0.66 £ 0.05
Surface sediment
Chla(png/g) 13.89 £ 4.39 9.74 £ 455 24,70 £+ 15.46 13.73 + 4.17 15.48 +4.24
Phaeo (ng/g) 11.49 +5.14 8.00 £+ 4.26 16.15 + 7.67 10.60 + 3.43 12.90 + 1.89
POC (mg/g) 23.12 £7.96 28.18 = 11.50 2721+ 1145 19.93 +7.31 26.82 +9.18
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Fig. 2. Temporal changes of (a) pooled species richness of total macrofauna, (b) total density (individuals m~2, averaged values and standard deviation of the three replicate

tows for each sampling occasion), (c) pooled species richness of the most important macrofaunal groups, and (d) density (individuals m

~2, averaged values and standard

deviation of the three replicate tows for each sampling occasion) of the most important macrofaunal groups found in the study area.

groups (Appendix). The most diversified animal group was
Mollusca (81 species of Gastropoda, 23 species of Bivalvia, two
species of Polyplacophora and one species of Scaphopoda), and
Polychaeta (101 species) followed by Crustacea (40 Amphipoda,
29 Decapoda, 8 Cumacea, 7 Isopoda, 4 Mysida, 3 Tanaidacea)
and Pisces (5 species). Pooled species richness was relatively
high throughout the study period reaching the highest value in
September 2006 (224 species), while the lowest one was observed
in November 2006 (130 species) (Fig. 2, Appendix). Gastropods
and polychaetes followed the same pattern of the total benthic
macrofauna, i.e. relatively high number of species throughout
the study period with maximum in September and minimum in
November 2006. Bivalves presented the highest species richness in
May 2006. The number of amphipod species decreased gradually
from May to November 2006 and then increased again from
February to April 2007. Finally, decapods species reached a peak in
September 2006, while during the rest of the study period species
richness remained relatively low. In general, values of the diversity

indices remained relatively stable during the study period reaching
the minimum in November 2006 (Table 3).

The total macrofaunal density ranged from 71 to 410 (ind.
m~2) throughout the study period (Fig. 2, Appendix). In general,
total density decreased from May to November 2006 (71 ind.
m~?2), reaching the maximum value in February 2007 (410 ind.
m~2), while finally decreasing in April 2007. The most abundant
taxonomic animal groups were: Amphipoda (35-182 ind. m~2),
Gastropoda (2-65 ind. m~2), Bivalvia (1-57 ind. m~?2), Tanaidacea
(14-45 ind. m~2) followed by Polychaeta (4-24 ind. m~2)
and Cumacea (2-17 ind. m™2). These animal groups presented
temporal density patterns similar to the one observed for the total
benthic macrofauna reaching their maximum values in February
2007. As far as polychaetes are concerned, their density reached
the maximum value in September 2006, while during the rest of
the study period density values remained low (Fig. 2).

Though the epibenthic sledge collected mostly epibenthic and
hyperbenthic organisms (185 and 56 taxa, respectively), it also
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Table 3

Intra-annual variations of total macrobenthic diversity, in terms of expected number of species for a theoretical sample of 100 specimens ES (100), Margalef’s species richness
(d"), Shannon'’s diversity index (H'), and Pielou’s evenness index (J’) in the study area (averaged values and standard deviation of the three replicate tows for each sampling

occasion).
Diversity indices May 2006 September 2006 November 2006 February 2007 April 2007
n=3 n=3 n=3 n=3 n=3
ES (100) 34.09 + 0.65 39.45 +5.35 23.33+4.73 30.31+4.17 27.37 £2.21
Margalef’s species richness (d’) 24.82 +3.13 2691+ 1.84 19.70 + 1.69 22.06 +4.51 21.05 +0.65
Shannon’s diversity index (H') 3.54 £0.09 3.65£0.35 328 +0.14 3.38£0.20 3.09 £0.20
Pielou's evenness index (J') 0.72 £ 0.04 0.74 £ 0.06 0.74 £ 0.05 0.69 £ 0.02 0.65 £ 0.04

collected many infaunal elements (65 taxa) in the study area (Ap-
pendix). Among the molluscan taxa gastropods, polyplacophors
and scaphopods were entirely epibenthic (84), while most of the
bivalves were endobenthic (13 out of 23). Polychaetes were either
epibenthic (54 taxa) or endobenthic (46). Most of the decapods
were classified as epibenthic (25 taxa), while most of the per-
acarids were hyperbenthic (56 taxa). In terms of density, hyper-
benthos was the most abundant macrofaunal component (653.11
ind m~2) followed by epibenthos (235.02 ind m~2) and endoben-
thos (160.07 ind m~2) throughout the study period (Appendix).

The dominant species were the hyperbenthic amphipods
Caprella acanthifera acanthifera, C. rapax and Microdeutopus
stationis, the epibenthic gastropod Pusillina lineolata, the endoben-
thic bivalve Abra alba and the hyperbenthic tanaid Leptochelia sp.
(Appendix). Furthermore, the hyperbenthic amphipods C. acan-
thifera discrepans, Microdeutopus anomalus, M. bifidus, M. versicu-
latus, Quadrimaera inaequipes, Phtisica marina, Perioculodes longi-
manus longimanus and Leptocheirus bispinosus were also abun-
dant during certain sampling occasions. The epibenthic gastropods
Retusa umbilicata and Bittium reticulatum were abundant in Febru-
ary 2007 and May-September 2006, respectively. The endoben-
thic bivalve Parvicardium exiguum was abundant in February 2007,
too. The hyperbenthic cumaceans Iphinoe trispinosa, I. serrata and
Cumella limicola presented the highest density values of this ani-
mal group also in February 2007. Though species richness for poly-
chaetes was very high, density values remained extremely low
throughout the study period.

The dendrogram derived from the cluster analysis, showed a
clear separation between sampling occasions, consisting of four
distinct groups at the 58% similarity level: (1) May 2006 (early
summer), (2) September 2006 (early autumn), (3) November 2006
(early winter), and (4) February and April 2007 (spring) (Fig. 3).
An a priori ANOSIM test revealed significant differences between
the above-mentioned groups (Global R = 0.9, p < 0.001).
The application of the SIMPER routine showed that the dominant
species in May 2006 (~60% similarity of the tows) were: the
hyperbenthic amphipods C. rapax, C. acanthifera acanthifera, C.
acanthifera discrepans, M. stationis, Quadrimaera inaequipes, Phtisica
marina, the epibenthic gastropods P. lineolata, Bittium reticulatum,
the hyperbenthic tanaid Leptochelia sp., the endobenthic bivalve
A. alba and the epibenthic isopod G. dentata (40% contribution
to the similarity of the tows). The macrofauna was statistically
different (dissimilarity of the tows of 45%) between May and
September 2006 mainly due to the higher abundances of the
hyperbenthic amphipods C. acanthifera acanthifera, C. acanthifera
discrepans, C. rapax, Lysianassa pilicornis, P. marina, M. stationis, and
the molluscs A. alba, P. lineolata during the first sampling period.
Higher abundances of the epibenthic gastropod B. reticulatum,
the hyperbenthic animals such as Diamysis sp., Q. inaequipes,
Aora spinicornis and Leptochelia sp. were found in the second
sampling period. In November 2006, the density of macrobenthic
fauna was the lowest and characterized by the hyperbenthic
peracarids Microdeutopus bifidus, M. versiculatus, M. stationis, M.
anomalus, A. spinicornis, P. marina, Ericthonius punctatus, Microjassa
sp., Dexamine spinosa, Q. inaequipes and C. acanthifera acanthifera,
Leptochelia sp. and Diamysis sp. (~61% similarity of the tows). As far

as the last faunal group (February and April 2007), species which
were mainly responsible for the similarity of the samples (65%)
were: the endobenthic bivalve A. alba, the hyperbenthic animals
such as Leptochelia sp., M. stationis, M. bifidus, M. anomalus, M.
versiculatus, A. spinicornis, C. acanthifera acanthifera, C. rapax, P.
marina, Perioculodes longimanus longimanus, I. trispinosa, Diamysis
sp. and the epibenthic gastropods P. lineolata, Retusa umbilicata
(50% contribution to the similarity of tows). The highest p value
derived from the performance of the BIOENV routine was found
to be 0.82 (p < 0.1), indicating a positive correlation between
the multivariate pattern of macrofaunal community structure and
chlorophyll q, particulate organic carbon concentrations as well as
PAR and therefore implying correlation with food availability and
vegetated cover.

4. Discussion

Elounda Bay is a semi-enclosed and shallow coastal marine
ecosystem characterized by its relative isolation from the outer
coastal area of Mirabello Bay. Because of these particular features,
soft sediments dominate with muddy bottoms extending through-
out the entire central area of the Bay as well as the shallower
parts of relatively low hydrodynamism. Temporal estimation of
dissolved nutrients in the water column suggests oligotrophic
to mesotrophic environmental conditions (Karydis, 2009) with
phosphates being the limited factor. Low temporal fluctuations of
Chl-a indicate the constant presence of photosynthetically active
pigments throughout the study period. According to the Water
Framework Directive (Directive 2000/60/EC) the Bay is classified
to the lower mesotrophic level of eutrophication and from moder-
ate to good Ecological Quality Status (Simboura et al., 2005; Kary-
dis, 2009). The particular environment of the Bay has long been
attractive for visitors and a surge in touristic activities has taken
place in the area since the early 1990s, characterized by an intense
urban development along the western coasts. Consequently, ongo-
ing marked increases in tourist activities have resulted in increased
nutrient inputs to the Bay.

At the present time, a monospecific bed of C. prolifera covers
most of the sea bottom of Elounda Bay while the distribution
of the phanerogam Cymodocea nodosa is restricted to very small
patches in the shallowest areas. This study is the first attempt to
describe the macrofaunal benthic assemblage structure associated
with C. prolifera meadows in the eastern Mediterranean Sea. Only
a few similar studies focusing either on benthic macrofauna or
on specific macrobenthic taxa associated with C. prolifera beds
have taken place along the coasts of southern Spain (Algeciras
Bay, Sanchez-Moyano et al., 2001a,b, 2007; Cadiz Bay, Rueda et al.,
2001; Rueda and Salas, 2003; De la Rosa et al., 2006).

According to Sanchez-Moyano et al. (2001a, 2007) the C. pro-
lifera bed, even though it is not a system as rich and structured as
a seagrass meadow, presents a heterogeneous environment with
high structural complexity, species richness and density of as-
sociated animals, as found for other species of macrophytes. In
some cases, Caulerpa formations may even show richer faunal com-
munities than more structured seagrass meadows (Monterroso
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Fig. 3. Similarity dendrogram based on density (individuals m—2) matrix of the five sampling occasions.

et al., 2012). This phenomenon is more evident in impoverished
environments characterized by scarce water exchange and with
considerable inputs of organic matter (Sanchez-Moyano et al.,
2001a). Despite the different sampling design and methods and
that sampling in the eastern Mediterranean was carried only on a
single area, the total number of 319 taxa recorded during this study
is high in comparison with total macrofaunal diversity recorded
from other soft-bottom C. prolifera habitats in the western Mediter-
ranean Sea and the eastern Atlantic, e.g. 170 macrofaunal species
in Algeciras Bay (Sanchez-Moyano et al., 2001a); 53 species in Mar
Menor lagoon (Lloret and Marin, 2009) and 58-62 taxa in Gran Ca-
naria (Png-Gonzalez et al., 2014). The increased species richness
identified in the present study also seems comparable (although
due to methodological differences direct comparisons cannot be
made) to that of Posidonia oceanica meadows from the western
basin of Mediterranean (e.g. 212 species in Gulf of Naples Gambi
etal., 1992).

Crustacea, were found to be the dominant taxon associated
with the C. prolifera meadow in Elounda Bay. This taxon is
usually the most abundant of the associated macrofauna on
both macroalgae and seagrasses (Sanchez-Moyano et al,, 2001a;
Fredriksen et al., 2005; Guerra-Garcia et al., 2011; Png-Gonzalez
et al., 2014) and has been considered as the most sensitive to
the changes caused by environmental variables (Sanchez-Moyano
and Garcia-Gomez, 1998). A total of 96 crustacean species was
identified from the study area, a number which is relatively high
in comparison with results from other similar studies in sub-
littoral macrophytes (Sanchez-Moyano et al., 2007, and references
therein). Hyperbenthic amphipods were the most abundant group
of crustaceans reaching two density peaks, one in the warm month
of May (129 ind./m?) and a second one in the cold month of
February (182 ind./m?). This particular temporal variation has
also been observed in C. prolifera formations from south-east
Spain (Vazquez-Luis et al., 2009) and has been attributed to the
continuous accumulation of detritus on the seabed, a process
which is carried on throughout the year in shallow systems
protected from wave action. Caprellids were found to be the most
abundant amphipod group with temporal fluctuations varying
from 11% to 54% of the total amphipod abundance. Among them
the two morphotypes of C. acanthifera regarded currently as valid
subspecies (C. acanthifera acanthifera Leach, 1814 and C. acanthifera

discrepans Mayer, 1890) were by far the most abundant amphipod
species almost throughout the study period. Caprella acanthifera is
associated mainly with hard substrates covered by photophilous
algae (Vazquez-Luis et al., 2009; Bedini et al., 2014). According to
Krapp-Schickel and Vader (1998), this species shows a preference
for shallow areas characterized by low water movement and rich
in detritus deposits, an environmental setting which is similar
to the study area. Another caprellid species, C. rapax, reported
mainly from infra-littoral rocky photophilic communities in the
Mediterranean and the Black Seas (e.g. Sezgin et al., 2001; Kirkim
etal., 2005; Antoniadou and Chintiroglou, 2005; Bedini et al.,2011)
was also found in high abundances in the study area. Microdeutopus
stationis and A. spinicornis, two species exclusively recorded in
Caulerpa prolifera dominated beds (Png-Gonzalez et al., 2014),
were collected in relatively high abundances, too.

The molluscan assemblage of the Caulerpa prolifera meadow
in the study area was dominated, in terms of number of species,
by gastropods (81 species) followed by bivalves (23 species). The
dominance of epifaunal gastropod species over infaunal bivalves
has been attributed to the algal canopy which favours anoxic
conditions of the sediments and adversely affects many infaunal
groups (Sanchez-Moyano et al., 2001a; Rueda and Salas, 2003).
Previous research has shown that the enhancement of sediment
organic matter pools in Caulerpa prolifera beds may lead to
anoxic conditions even to the sediment surface similar to those
observed by organic pollution in coastal sediments (Holmer et al.,
2009). Exceptionally, the mud-loving bivalve A. alba presented in
moderate abundances throughout the study period. This species
has been also reported in high abundances in C. prolifera beds from
Algeciras Bay, south of Spain (Sanchez-Moyano et al., 2001a).

Polychaetes were the most diversified taxon in Elounda Bay
(101 species) though both epibenthic and endobenthic taxa
were found in extremely low abundances throughout the study
period. This diversity and species abundance pattern contrasts
with previous studies in C. prolifera beds from southern Spain,
which reported much lower annelid diversity as well as higher
abundances, at least of certain dominant species (Sanchez-Moyano
et al, 2001a, 2007). In conclusion, the lower polychaete and
bivalve abundances observed in almost all sampling occasions
can be attributed to the avoidance of these organisms to the
subsurface parts of the sediment which are rich in organic matter
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Table A.1
Categories Taxa May’06 Sept’'06 Nov'06 Feb’07 April’'07
n=3 n=3 n=3 n=3 n=3

Ep Porifera sp. 1 0.02 +0.03 - - - -

Z Actinaria sp. 0.10+0.10 0.03 +0.03 0.07 £+ 0.07 0.15 + 0.05 0.07 £ 0.12

z Hydrozoa sp. 0.74 £+ 0.62 0.05 £ 0.07 0.76 £ 1.20 - -
Cnidaria 0.84 + 0.62 0.08 + 0.08 083+ 1.15 0.15 + 0.05 0.07 £ 0.12

Ep Platyhelminthes 0.13+0.23 0.10 +0.13 0.06 + 0.01 0.41+0.23 0.13+0.13

En Nemertea 049 +0.83 0.35+0.33 0.70 = 0.87 0.74 £+ 0.59 0.52 + 0.64

En Aspidosiphon sp. 0.22 +£0.33 0.75 £ 1.02 0.16 £0.14 1.78 £ 1.95 023+£0.15

En Phascolosoma sp. 0.09 £ 0.10 0.38 £ 0.52 - 0.17 £ 0.11 0.02 +0.03
Sipuncula 0.31+043 113 +£1.51 0.16 £ 0.14 1.96 + 1.99 024+0.18

Ep Acanthochitona crinita Pennant, 0.51+£0.22 0.10 £ 0.12 - 0.10 £ 0.10 0.27 £ 0.46
1777

Ep Chiton (Rhyssoplax) phaseolinus - 0.01 £0.03 - 0.02 £ 0.04 -
Monterosato, 1879
Polyplacophora 0.51+0.22 0.11+0.14 - 0.12 + 0.07 0.27 = 0.46

Ep Alvania cimex (Linnaeus, 1758) 0.08 £ 0.07 0.30 £0.18 - - 0.04 +0.03

Ep Alvania dorbignyi (Audouin, 1826) - 0.02 £0.03 - - -

Ep Alvania mamillata Risso, 1826 0.04 +0.03 0.03 £ 0.04 - 0.07 £0.12 0.02 £0.03

Ep Alvania punctura (Montagu, 1803) - 0.03 £+ 0.07 - - -

Ep Aplus dorbignyi (Payraudeau, 1826) - - - - -

Ep Barleeia unifasciata (Montagu, - 0.02 £ 0.03 - 0.03 £ 0.06 -
1803)

Ep Berthella sp. - 0.03 £0.03 - - -

Ep Bittium reticulatum (da Costa, 1778)  12.17 +8.22 17.43 £ 1345 0.33 £0.58 0.26 £ 0.22 133+ 1.21

Ep Bittium submamillatum de Rayneval ~ 0.89 &+ 0.89 2.15+1.58 0.02 £ 0.04 0.04 £ 0.03 0.39 £ 049
and Ponzi, 1854

Ep Bolinus brandaris (Linnaeus, 1758) - - - 0.02 £0.03 -

Ep Bulla striata Bruguiére, 1792 - 0.02 £0.03 - - -

Ep Calma sp. - - 0.02 + 0.04 - -

Ep Cerithium vulgatum Bruguiére, 1792 - 0.07 £0.13 - - -

Ep Chromodoris sp. - - - 0.02 £ 0.03 -

Ep Chrysallida sp. 1 0.03 £+ 0.06 - - - -

Ep Chryssallida sp. 2 - - - 0.02 £0.03 -

Ep Conus ventricosus Gmelin, 1791 0.01 £ 0.02 0.09 + 0.08 - 0.12 +0.16 0.02 +0.03

Ep Diodora graeca (Linnaeus, 1758) 0.02 £+ 0.04 0.02 £ 0.03 0.02 £0.03 0.02 £ 0.03 -

Ep Eubranchus farrani (Alder and - 0.02 £+ 0.03 - - -
Hancock, 1844)

Ep Eulimella acicula (Philippi, 1836) - - - 0.02 £ 0.03 -

Ep Euspira sp. 0.03 £ 0.06 0.01 £ 0.03 - 0.02 £+ 0.03 -

Ep Gastropoda sp. 1 - - - - 0.02 +0.03

Ep Gastropoda sp. 2 - 0.03 £+ 0.07 - 0.02 £ 0.03 -

Ep Gibbula albida (Gmelin, 1791) 2.03+0.31 0.45 £ 0.61 0.10 £ 0.03 0.13£0.13 -

Ep Gibbula varia (Linnaeus, 1758) 0.67 £ 1.15 - - - -

Ep Giberrula philippii (Monterosato, 0.51+0.25 0.83 £ 0.96 0.34 £0.17 2.07 £1.19 1.43 £0.93
1878)

Ep Granullina marginata (Bivona, 0.09 £ 0.06 0.10 £+ 0.04 0.23 +0.25 0.18 £ 0.08 0.12 + 0.08
1832)

Ep Haminoaea sp. 0.13+0.15 0.03 £0.03 0.02 £ 0.04 - -

Ep Hexaplex trunculus (Linnaeus, 1758)  0.28 £ 0.07 0.06 + 0.06 - 0.07 £0.03 0.11+0.14

Ep Jujubinus striatus (Linnaeus, 1758) 1.25 £ 1.49 0.08 + 0.07 - - -

Ep Mangelia multilineolata (Deshayes, 0.04 £+ 0.05 0.11+0.14 - - 0.06 £+ 0.07
1835)

Ep Megastomia conoidea (Brocchi, 0.33£0.58 0.09 + 0.06 - 0.10 £ 0.10 0.10 £ 0.10
1814)

Ep Melanella levantina (Oliverio, 0.01 +£0.02 - - - 0.02 £ 0.04
Buzzurro and Villa 1994)

Ep Mellanella sp. 0.05 £ 0.05 0.18 £ 0.11 - 0.72 £ 0.58 0.09 +0.10

Ep Mitrella coccinea (Philippi, 1836) - 0.02 £0.03 - 0.10 £ 0.10 0.07 £0.12

Ep Mitrella scripta (Linnaeus, 1758) 0.03 £0.03 0.01 £0.03 - 0.02 £+ 0.04 -

Ep Mitrella sp. 1 - 0.01 £0.03 - - -

Ep Naticidae sp. 1 - - - - -

Ep Neverita josephinia Risso, 1826 - - - 0.03 £ 0.06 0.06 £ 0.07

Ep Nudibranchia sp. 0.41+0.63 0.40 +0.23 0.09 +0.10 0.14 +0.13 0.28 +0.28

Ep Odostomia conspicua Alder, 1850 - - - 0.04 £ 0.08 -

Ep Odostomia megerlei (Locard, 1886) - 0.02 £ 0.03 - 0.10 £ 0.17 -

Ep Odostomia sp. 1 0.07 £0.12 0.02 £+ 0.03 - - -

Ep Odostomia sp. 2 - - - 023 £0.11 0.02 £0.03

Ep Odostomia turriculata Monterosato, 0.01 +£0.02 - - 0.03 £ 0.06 0.03 £ 0.06
1869

Ep Ondina diaphana (Jeffreys, 1848) 0.03 + 0.06 0.53 +0.63 0.06 £+ 0.05 6.50 & 8.49 273 +3.63

Ep Oxynoe olivacea Rafinesque, 1814 - 0.03 £ 0.03 0.14 + 0.07 0.29 £+ 0.36 0.02 +0.03

Ep Parthenina indistincta (Montagu, 0.03 £ 0.06 - - 0.13£0.15 -

1808)

(continued on next page)
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Table A.1 (continued)

Categories Taxa May'06 Sept’06 Nov’'06 Feb’07 April’07
n=3 n=3 n=3 n=3 n=3
Ep Parthenina interstincta (J. Adams, - - 0.02 £0.03 - 0.02 £0.03
1797)
Ep Parthenina moolenbeeki (Amati, - - - - 0.02 £+ 0.03
1987)
Ep Parthenina palazzii (Micali, 1984) - - - 0.02 £ 0.03 -
Ep Philine denticulata (J. Adams, 1800) 0.01 +0.02 - - - -
Ep Pisinna glabrata (Megerle von 0.13£0.23 0.05 £ 0.06 0.27 £ 0.46 0.02 £ 0.03
Miihlfeld, 1824)
Ep Pusillina incospicua (Alder, 1844) 0.23+0.11 0.30 +0.38 - - 0.09 +0.15
Ep Pusillina lineolata (Michaud, 1830) 10.411.60 7.58 + 6.47 0.19 +0.11 37.20+31.30 10.65 £ 4.38
Ep Pusillina marginata (Michaud, 1830) 0.49 £0.19 0.48 £+ 0.40 0.02 + 0.04 0.80 £ 0.72 0.16 £ 0.10
Ep Pusillina radiata (Philippi, 1836) - - - - 0.02 £ 0.03
Ep Pusillina sp. 1 - 0.17 £0.33 - - -
Ep Pusillina sp. 2 - - - 0.02 £ 0.03 -
Ep Pyrgiscus rufus (Philippi, 1836) - - - 0.03 £+ 0.06 -
Ep Raphitoma philberti (Michaud, 0.01 4+ 0.02 0.02 £ 0.03 - - -
1829)
Ep Retusa sp. 1 - - - - 0.02 £0.03
Ep Retusa sp. 2 - - - - -
Ep Retusa umbilicata (Montagu, 1803) 1.88 +2.96 1.24+£0.74 0.27 +0.24 11.36 £5.28 2.244+0.90
Ep Ringicula auriculata (Ménard de la - 0.01£0.03 - - -
Groye, 1811)
Ep Rissoa auriformis Pallary, 1904 - 0.01 £0.03 - - -
Ep Rissoa lilacina Récluz, 1843 - 0.02 £ 0.03 - 0.04 £ 0.08 -
Ep Rissoa monodonta Philippi, 1836 - - - 0.02 £+ 0.04 -
Ep Rissoa ventricosa Desmarest, 1814 - 0.03 £ 0.04 - - -
Ep Setia amabilis (Locard, 1886) 0.87 + 1.50 0.20 4 0.40 0.11+0.19 0.44 +0.77 0.20 +0.35
Ep Setia sp. 1 - - - - 0.02 £0.03
Ep Setia sp. 2 - 0.05 & 0.06 0.16 +0.21 0.32+0.20 0.02 4+ 0.04
Ep Spurilla neapolitana (Delle Chiaje, 0.01 £ 0.02 - - - -
1841)
Ep Syrnola fasciata Jickeli, 1882 0.02 +0.03 0.02 £ 0.03 - 0.03 £+ 0.06 0.02 £ 0.03
Ep Tricolia pullus (Linnaeus, 1758) 1.02 £ 1.29 0.21 £ 0.06 - 0.65 + 0.66 0.07 £+ 0.08
Ep Tritia couvierii (Payraudeau, 1826) 0.05 £ 0.09 0.12 £ 0.09 - 0.07 £0.03 0.06 + 0.07
Ep Tritia pygmaea (Lamarck, 1822) 0.36 4+ 0.47 0.05 £ 0.03 - - 0.06 £ 0.01
Ep Turbonilla jeffreysii (Jeffreys, 1848) - 0.12£0.23 0.02 £ 0.03 0.92 +£0.83 0.02 £ 0.03
Ep Turbonilla sp. 1 0.10 +0.17 0.02 +0.03 0.02 4+ 0.04 0.46 + 0.30 0.4140.30
Ep Vexillum tricolor (Gmelin, 1791) 0.42 +0.27 0.38 £0.28 - 0.37 £0.21 0.12 £ 0.08
Ep Weinkauffia turgidula (Forbes, 0.11 £ 0.08 0.03 £ 0.07 - 0.11£0.19 -
1844)
Gastropoda 35.38 + 15.36 3434 + 16.84 218 +1.20 64.66 1 44.99 2114 +7.27
Ep Dentaliidae sp. - 0.02 £ 0.03 - - -
Scaphopoda - 0.02 +0.03 - - -
En Abra alba (W. Wood, 1802) 11.72 £ 14.45 0.83+1.36 0.04 +0.03 28.78 + 10.08 42.05 £+ 19.41
En Abra sp. 1 0.85 +0.22 0.08 +£0.13 - 320+ 3.14 1.00 & 0.54
Ep Arca noae Linnaeus, 1758 152+ 1.65 2.851+3.48 0.02 +0.03 0.26 +0.24 0.18 +0.31
Ep Arca tetragona Poli, 1795 0.40 £ 0.69 - - - -
Ep Chama gryphoides Linnaeus, 1758 0.02 +£0.03 - - - -
En Clausinella fasciata (da Costa, 1778) - - - 0.03 £ 0.06 -
Ep Ctena decussata (O. G. Costa, 1829) 0.82 £ 1.29 0.06 £ 0.07 - 0.13+£0.23 0.08 + 0.07
Ep Flexopecten hyalinus (Poli, 1795) - - - 0.02 £+ 0.04 -
En Glans trapezia (Linnaeus, 1767) 0.01 £ 0.02 0.26 +£0.22 0.08 + 0.07 0.22 £ 0.23 -
En Gouldia minima (Montagu, 1803) 0.15+0.13 1.58 £1.99 0.25+0.11 242 +1.11 0.32 +0.46
En Lanjokairia lajonkairii (Payraudeau, 0.03 £+ 0.06 - - 0.11£0.02 0.02 £0.03
1826)
Ep Limaria hians (Gmelin, 1791) 0.17 £ 0.21 - 0.07 £ 0.12 0.08 +0.10 0.08 +0.10
En Loripes orbiculatus Poli, 1791 0.37 £ 0.64 0.03 £ 0.07 0.03 £ 0.06 0.12 £0.16 -
En Loripinus fragilis (Philippi, 1836) 0.03 £+ 0.06 - - - -
En Lucinella divaricata (Linnaeus, - - - 0.03 £ 0.06 -
1758)
Ep Mimachlamys varia (Linnaeus, 0.56 +0.35 0.04 £ 0.05 - 0.17 £0.29 0.06 £ 0.07
1758)
Ep Modiolus barbatus (Linnaeus, 1758) 0.91 £ 0.60 0.32 £0.39 0.05 £ 0.09 0.28 £0.16 0.22 + 0.08
Ep Musculus discors (Linnaeus, 1767) - 0.01£0.03 - - -
Ep Neopycnodonte cochlear (Poli, 1795)  0.01 &+ 0.02 - - - -
En Nucula nucleus (Linnaeus, 1758) 0.08 £0.11 0.03 £ 0.07 - 0.04 £+ 0.03 0.03 £+ 0.06
En Parvicardium exiguum (Gmelin, 250+ 1.71 0.32 £0.30 0.14£0.19 20.69 + 16.12 0.97 £ 047
1791)
En Parvicardium scriptum (Bucquoy, 0.30 £ 0.26 0.03 £ 0.07 - 0.18 £0.28 0.02 £ 0.04
Dautzenberg and Dollfus, 1892)
En Ruditapes decussatus (Linnaeus, 0.03 £ 0.06 - - - -

1758)

(continued on next page)
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Table A.1 (continued)

Categories Taxa May'06 Sept’06 Nov’'06 Feb’07 April’07
n=3 n=3 n=3 n=3 n=3
Bivalvia 2047 £ 17.07 6.45 + 4.05 0.67 £+ 0.62 56.77 + 20.80 45.03 + 19.11
En Ampharetidae sp. 0.01 £ 0.02 0.02 £0.03 - - -
Ep Amphiglena mediterranea (Leydig, 0.39 + 0.64 0.13£0.10 - 0.06 £ 0.05 -
1851)
Ep Amphitrite cirrata (Miiller, 1776) - - 0.02 £0.03 - -
En Aphelochaeta sp. 0.01+0.02 0.15+0.18 0.02 £ 0.04 0.02 +0.03 0.03 +0.03
En Aricidea (Acmira) cerrutii Laubier, - - - 0.02 £ 0.03 -
1966
En Aricidea (Aricidea) wassi Pettibone, 0.03 £ 0.06 0.08 + 0.06 - 0.02 £+ 0.03 0.04 + 0.03
1965
En Aricidea sp. 1 - 0.03 + 0.04 0.02 £+ 0.04 0.10 + 0.17 -
Ep Branchiosyllis exilis (Gravier, 1900) 0.54 £+ 0.60 0.35 £ 0.66 0.02 £0.03 0.10 £ 0.17 0.24 £ 0.37
En Capitella teleta Blake, Grassle and 0.20 £ 0.17 0.32£0.25 - 0.02 £+ 0.04 -
Eckelbarger, 2009
En Capitellidae sp. 1 - 0.22 +£0.20 0.02 + 0.03 0.12+0.13 0.02 + 0.04
En Caulleriella viridis (Langherans, 0.01 +£0.02 0.02 £ 0.03 0.02 £ 0.04 - 0.02 £0.03
1880)
En Ceratonereis (Composetia) vittata 0.41+0.19 0.74 £ 0.86 0.06 £ 0.07 0.13£0.13 0.34£0.13
Langerhans, 1884
En Chaetozone setosa Malmgren, 1867 - 0.02 £+ 0.03 - 0.02 £+ 0.03 -
En Cirratulus cirratus (0. F. Miiller, 0.02 £ 0.03 - - - -
1776)
En Cirrophorus furcatus (Hartman, - 0.03 £ 0.04 - 0.03 £ 0.06 -
1957)
En Clymene sp. 0.08 £0.13 0.05 £ 0.06 - 0.14 £ 0.17 0.03 + 0.06
En Dacybranchus caducus (Grube, 0.12+0.10 0.45 £+ 0.45 - 0.24 £ 0.27 -
1846)
Ep Demonax brachychona (Claparéde, 0.02 +0.03 - - 0.02 £0.03 -
1870)
Ep Dialychone collaris Langerhans, 0.07 £ 0.06 0.10 £+ 0.09 - 0.02 £+ 0.04 0.02 +0.03
1881
Ep Dodecaceria concharum Orsted, - 0.02 + 0.03 - - -
1843
En Dorvilleidae sp. - 0.02 £0.03 - - -
Ep Eteone flava (Fabricius, 1780) 0.52+0.13 1.03 £ 0.69 0.07 £ 0.07 0.64 £0.13 0.46 £ 0.28
Ep Eulalia clavigera (Audouin and - 0.03 £ 0.07 - - -
Milne Edwards, 1833)
Ep Eunice sp. 1 1.40 £+ 1.30 0.79 £ 051 0.09 + 0.15 0.14 £ 0.15 0.26 £ 0.10
Ep Eunicidae sp. 1 0.02 +£0.03 - - - -
Ep Eupolymnia nesidensis (Delle Chiaje,  0.02 4= 0.03 - 0.02 +0.03 - -
1828)
Ep Eusyllis sp. - 0.02 £0.03 - - -
Ep Exogone dispar (Webster, 1879) 0.67 +0.81 0.87 £0.89 0.31£0.28 2.34£2.18 0.52 £ 0.50
Ep Exogone naidina Orsted, 1845 0.33£0.58 - - - -
En Flabelligera affinis M. Sars, 1829 0.12 £ 0.08 - - - -
En Glycera alba (O.F. Miiller, 1776) 0.03 + 0.06 0.66 + 0.46 0.19+0.13 1.21+£0.23 0.26 +0.19
Ep Haplosylis spongicola (Grube, 1855) 1.26 £ 1.66 0.13£0.19 0.02 +0.03 0.03 £ 0.06 0.04 + 0.08
Ep Harmothoe spinifera (Ehlers, 1864) 237 £ 142 145+ 1.33 0.38 £0.20 1.17 £ 0.96 1.03 £ 0.67
Ep Hesiospina aurantiaca (M. Sars, - - - 0.02 £+ 0.04 -
1862)
Ep Hilbigneris gracilis (Ehlers, 1868) 0.14 £ 0.08 0.21+0.22 0.11+0.19 - 0.03 + 0.06
Ep Hydroides dirampha Mérch, 1863 0.19 £0.22 0.48 £0.61 - 0.07 £0.12 0.02 £ 0.04
Ep Lagis koreni Malmgren, 1866 - 0.02 £ 0.03 0.02 £ 0.04 0.12 £ 0.07 -
En Lumbrineris coccinea (Renier, 1804) 0.10 £0.17 0.18 £ 0.37 - 0.18 £0.31 0.05 £ 0.09
En Lumbrineris latreilli Audouin and 0.17 £0.15 142 +£2.11 0.02 £ 0.04 0.60 £ 0.35 0.25 £ 0.05
Milne Edwards, 1834
En Lysidice sp. - 0.02 £ 0.03 - - -
En Lysidice unicornis (Grube, 1840) 0.55 +0.82 1.13 £ 1.56 0.08 £ 0.04 0.48 £ 0.07 0.23 £0.09
En Magelonidae sp. - 0.02 £0.03 - - -
En Maldanidae sp. 1 0.02 £+ 0.04 - - - -
En Maldanidae sp. 2 - - - - 0.07 £0.03
En Mediomastus capensis Day, 1961 0.36 = 0.36 133+ 1.16 0.12 £ 0.07 1.30 + 1.41 022 £0.33
Ep Mysta picta (Quatrefages, 1866) 0.02 +0.03 0.63 + 0.67 0.13 +0.08 0.66 & 0.25 0.11+0.13
En Naineris laevigata (Grube 1855) 0.01£0.02 - - - -
Ep Nereididae sp. - 0.02 £0.03 - - -
Ep Nereis splendida Blainville, 1825 0.08 +£0.10 0.03 £ 0.04 - - 0.06 £ 0.05
En Nicolea zostericola Orsted, 1844 0.03 + 0.06 - - - -
En Notocirrus scoticus McIntosh, 1869 - 0.01 +0.03 - - -
En Ophelia bovealis Quatrefages, 1866 - - - 0.02 £ 0.03 -
Ep Paraehlersia sp. - - 0.02 +0.03 0.02 £+ 0.04 0.02 +0.03
En Paraonidae sp. - - - 0.02 £ 0.04 -
En Petta pusilla Malmgren, 1866 0.02 +0.03 0.02 £ 0.03 - - -
Ep Pholoe inornata Johnston, 1839 0.08 £+ 0.07 0.08 £0.13 - 0.15£0.13 0.04 £ 0.03

(continued on next page)
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Table A.1 (continued)

Categories Taxa May’06 Sept’'06 Nov'06 Feb’07 April’'07
n=3 n=3 n=3 n=3 n=3

En Phyllodoce laminose Savigny in 0.43 +0.12 1.12 £ 0.88 0.19 £0.13 1.28 £0.19 0.83 £0.09
Lamarck, 1818

En Phyllodoce longipes Kinberg, 1866 - 0.03 £ 0.05 - - 0.13£0.15

En Pista lornensis (Pearson, 1969) - - 0.02 +0.03 - -

Ep Platynereis dumerilii (Audouin and 2.16 £3.18 0.35 £ 0.46 0.04 £0.03 0.07 £0.12 0.25£0.15
Milne Edwards, 1834)

Ep Polycirrus latidens Eliason, 1962 0.02 £0.03 - - - -

Ep Polycirrus sp. 1 0.01 £ 0.02 0.02 £ 0.03 - - -

En Polydora sp. - 0.02 £ 0.03 - - -

Ep Polynoidae sp 0.01 £ 0.02 0.02 £ 0.03 - - -

En Polyophthalmus pictus (Dujardin, 0.01 £ 0.02 0.02 £ 0.03 0.38 +£0.32 0.56 £0.51 0.15 £ 0.05
1839)

Ep Pomatoceros sp. - 0.02 £ 0.03 - - -

Ep Pontogenia chrysocoma (Baird, 0.08 £0.13 0.02 £ 0.03 - 0.05 £ 0.05 0.04 + 0.08
1865)

En Prionospio cirrifera Wirén, 1883 - - - 0.02 £+ 0.04 -

En Prionospio fallax Soderstrom, 1920 0.49 + 0.45 4.10 £5.48 0.36 4 0.41 2.09+0.75 0.89 +0.16

En Prionospio sp. 1 0.04 £ 0.08 0.05 £ 0.10 - 0.03 £ 0.06 0.02 £+ 0.03

En Protodorvillea kefersteini (McIntosh, 0.04 £+ 0.03 0.12 +0.14 0.14 +0.17 0.54 + 0.37 0.06 + 0.01
1869)

En Pseudoleiocapitella fauveli 0.13£0.23 1.69 £+ 1.48 0.09 £ 0.10 0.11 £ 0.02 0.07 £+ 0.08
Harmelin, 1964

En Saccocirrus sp. - 0.02 £ 0.03 - - -

Ep Salvatoria clavata (Claparéde, 1863)  0.02 &+ 0.04 - - - 0.02 £ 0.03

En Scalibregma inflatum Rathke, 1843 0.01 £ 0.02 - - - -

Ep Schistomeringos rudolphi (Delle 0.08 +0.10 - 0.02 £ 0.04 0.12 £ 0.10 0.02 £ 0.03
Chiaje, 1828)

Ep Serpula vermicularis Linnaeus, 1767 0.12+0.13 0.10 £ 0.09 - 0.04 £0.03 -

Ep Sigalionidae 0.09 + 0.08 0.12 +£0.19 - 0.15+0.13 0.04 +0.03

En Sphaerodoridium minutum 0.04 £ 0.08 - 0.05 + 0.09 0.02 £ 0.03 -
(Webster and Benedict, 1887)

Ep Sphaerosyllis pirifera Claparéde, 0.68 £ 0.90 0.83 £0.83 0.13£0.11 0.58 £0.33 0.27 £0.12
1868

En Spionidae sp. - 0.02 £ 0.03 - - -

Ep Syllidae sp. 1 - - - 0.03 £ 0.06 -

Ep Syllidia armata Quatrefages, 1866 0.87 +£0.95 0.43 £+ 0.65 0.57 £ 0.60 1.05 £ 0.87 041+0.14

Ep Syllis alternata Moore, 1908 0.16 +0.21 0.03 +0.07 0.05 £ 0.09 0.04 - 0.08 0.22 +0.38

Ep Syllis armilaris (O.F. Miiller, 1776) 0.09 £+ 0.15 - - 0.02 £+ 0.04 -

Ep Syllis beneliahuae (Campoy and 0.03 £+ 0.06 0.03 £ 0.07 - - -
Alquézar, 1982)

Ep Syllis columbretensis (Campoy, 0.83 £0.88 0.48 +0.88 0.10 £ 0.17 0.20 £ 0.20 -
1982)

Ep Syllis garciai (Campoy, 1982) 0.01+0.02 0.03 +0.05 0.02 4 0.04 0.02 + 0.04 -

Ep Syllis gerlachi (Hartmann-Schroder, 0.14 £0.25 0.02 £ 0.03 - - -
1960)

Ep Syllis gerundensis (Alés and 0.16 £ 0.27 - - 0.04 £+ 0.08 -
Campoy, 1981)

Ep Syllis gracilis Grube, 1840 - 0.05 £0.10 - - 0.03 £ 0.06

Ep Syllis hyalina Grube, 1863 0.02 £ 0.04 - - - -

Ep Syllis krohnii Ehlers, 1864 0.07 £0.12 0.15 +0.26 0.04 4 0.08 0.18 +0.31 0.12+0.13

Ep Syllis parapari San Martin and 0.06 £ 0.03 0.05 £ 0.10 0.02 +0.03 0.02 £+ 0.04 0.02 £ 0.03
Lépez, 2000

Ep Syllis variegata Grube, 1860 0.10 £0.17 0.08 £0.13 - - 0.03 £+ 0.06

Ep Syllis vitata Grube, 1840 - - - 0.09 £ 0.15 -

En Terebellidae sp. 0.02 £+ 0.04 - - - -

Ep Timarete filigera (Delle Chiaje, 0.01 +0.02 0.03 £+ 0.04 - - 0.02 £ 0.03
1828)

Ep Timarete punctata (Grube, 1859) 0.11+0.13 0.25 £0.50 - - -

Ep Vermiliopsis infundibulum (Philippi, 0.15+0.15 0.12 £ 0.23 - 0.02 £+ 0.04 -
1844)

Ep Vermiliopsis striaticeps (Grube, 0.03 £0.03 - - 0.07 £0.12 -
1862)
Polychaeta 17.76 = 1591 23.69 + 16.27 398 +0.73 17.69 +7.92 8.03 +1.89

Z Crustacea (larvae) 0.01 £ 0.02 0.17 £ 0.25 - 0.04 + 0.03 -

4 Copepoda 0.50 + 0.50 0.46 + 0.67 0.06 £ 0.05 043+0.21 0.15+0.15

4 Ostracoda 024+0.14 0.08 £ 0.09 0.33+0.42 024 +0.23 0.15 £ 0.05

Ep Achaeus gracilis (Costa, 1839) 0.01 £ 0.02 0.05 £ 0.03 0.02 £+ 0.03 - -

En Alpheus dentipes Guérin, 1832 0.10 +0.17 0.23 £0.15 0.11+£0.13 0.32+0.33 0.27 £0.31

En Alpheus sp. 1 - 0.02 £ 0.03 - - -

Ep Anapagurus bicorniger A. - - - - 0.02 £+ 0.04
Milne-Edwards and Bouvier, 1892

Ep Athanas nitescens (Leach, 1813 [in 0.13 £ 0.15 1.07 £0.85 0.06 £ 0.05 0.54 +£0.53 0.07 £0.12

Leach, 1813-1814])

(continued on next page)
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Categories Taxa May’06 Sept’'06 Nov'06 Feb’07 April'07
n=3 n=3 n=3 n=3 n=3
Ep Clibanarius erythropus (Latreille, 0.02 £ 0.04 0.29 +£0.25 - - -
1818)
Z Decapoda (larvae) - 0.72 £ 043 0.02 +0.03 - -
Ep Derilambrus angulifrons (Latreille, - - - 0.02 £ 0.03 -
1825)
Ep Dromia sp. - 0.01£0.03 - 0.02 £ 0.03 -
Ep Eualus cranchii (Leach, 1817 [in 0.17 £ 0.29 1.03+£0.73 0.44 4+ 0.32 0.96 & 1.04 0.07 +0.12
Leach, 1815-1875])
Ep Galathea bolivari Zariquiey Alvarez, 0.09 +£0.10 0.01£0.03 0.03 £ 0.06 0.16 £0.14 0.04 £ 0.08
1950
Ep Gnathophyllum elegans (Risso, - 0.03 £ 0.05 0.05 + 0.09 0.03 £ 0.06 -
1816)
Ep Hippolyte inermis Leach, 1816 - - 0.02 £0.03 0.13£0.12 -
Ep Hippolyte leptocerus (Heller, 1863) - 1.47 +£0.88 0.85 £ 0.68 0.34£0.29 0.25£0.15
Ep Liocarcinus navigator (Herbst, 17794)  0.07 £ 0.12 0.07 £ 0.08 - 0.12 £ 0.07 0.02 +0.03
Ep Liocarcinus zariquieyi Gordon, 1968 0.03 £ 0.06 - - - -
Ep Maja squinado (Herbst, 1788) - 0.02 £ 0.03 - - -
Ep Paguristes syrtensis de Saint 0.23 £ 0.09 0.38 +0.48 0.08 + 0.04 0.39+0.14 0.37 £0.35
Laurent, 1971
Ep Pagurus anachoretus Risso, 1827 - 0.01£0.03 - - -
Ep Pagurus sp. 0.03 £ 0.06 0.01 £0.03 - - -
Ep Palaemon serratus (Pennant, 1777) 0.05 £ 0.05 0.06 £ 0.09 0.03 + 0.06 - -
Ep Philocheras monacanthus (Holthuis, 0.03 £+ 0.06 - - - -
1961)
Ep Philocheras trispinosus (Hailstone in - - - 0.03 £ 0.06 0.04 + 0.08
Hailstone and Westwood, 1835)
Ep Pillumnus hirtellus (Linnaeus, 1761) 0.02 £+ 0.04 0.06 + 0.07 - 0.04 £+ 0.03 -
Ep Pisa hirticornis (Herbst, 1804) - - 0.02 +0.03 - -
Ep Pisa nodipes (Leach, 1815) - 0.01+£0.03 - - -
Ep Processa macrophthalma Nouvel 0.09 +£0.12 0.06 £+ 0.06 0.07 £0.12 - -
and Holthuis, 1957
Ep Sirpus monodi Gordon, 1953 0.03 £ 0.06 - - - -
En Upogebia pusilla (Petagna, 1792) - 0.01£0.03 - - -
Decapoda 1.12 £ 0.69 5.62 + 1.80 178 + 1.41 3.10 + 2.26 114+ 091
H Anchialina agilis (Sars G.0., 1877) 1.14+0.21 0.18 £ 0.17 - 0.314+0.22 0.11+0.10
H Anchialina oculata Hoenigman, 1.07 £ 0.95 0.05 + 0.06 0.17 + 0.06 0.09 +0.15 0.07 £+ 0.12
1960
H Diamysis sp. (Sars G.0., 1877) 0.13+0.23 2.824+2.10 2.69 &+ 1.57 8344143 141+ 0.41
H Haplostylus lobatus (Nouvel, 1951) 0.88 £ 0.63 0.02 £+ 0.03 0.02 + 0.04 0.16 £ 0.03 0.20 £ 0.20
Mysida 322+0.29 3.07 +2.16 2.88 + 1.60 891+ 122 1.79 £ 0.51
H Bodotria sp. 0.03 + 0.06 - - 0.02 4 0.04 0.02 +0.03
H Campylaspis rostrata Calman, 1905 - 0.17 £0.20 0.04 £ 0.08 - -
H Cumella (Cumella) limicola Sars, 141+ 121 134+ 1.21 0.89 £ 0.84 4.20 +0.82 093+0.75
1879
H Cumopsis sp. - - - 0.02 £ 0.03 -
H Iphinoe serrata Norman, 1867 0.82 +0.85 1.15+0.74 0.27 £041 4.12 +1.49 1.02 £+ 1.01
H Iphinoe trispinosa (Goodsir, 1843) 1.60 + 1.04 272 +£1.99 0.83 £+ 0.69 8.53 4148 226+ 1.24
H Leucon sp. 0.02 +0.03 0.02 +0.03 - 0.02 +0.03 -
H Pseudocuma (Pseudocuma) simile - - - 0.15 £ 0.26 -
G.0. Sars, 1900
Cumacea 388+3.14 5.39 +3.37 203+133 17.06 + 1.82 422+ 3.02
H Apseudidae sp. 2.70 + 4.68 0.32 +£0.37 0.55 £ 0.95 1.48 + 1.68 0.38 £ 0.65
H Apseudoidea sp. 0.04 £+ 0.05 - - 0.04 £+ 0.08 0.12 £ 0.07
H Leptochelia sp. 14.47 £ 9.56 14.21 £8.27 13.76 £ 10.37 43.16 £ 22.72 31.17 £ 11.83
Tanaidacea 17.22 + 14.22 14.53 + 842 14.31 £ 11.31 4468 + 24.34 31.67 + 11.85
H Astacilla sp. 0.26 + 0.27 0.12 +£0.16 0.05 £ 0.09 0.48 - 0.46 0.04 +0.03
H Anthuridea sp. 0.71+0.83 0.75 + 0.41 0.34+0.35 1.23+£0.81 0.60 £ 0.35
Ep Cymodoce truncata Leach, 1814 1.88 £ 0.89 0.64 £+ 0.36 0.16 + 0.08 0.52 £ 043 0.10 £+ 0.09
H Eurydice sp. - - 0.02 £0.03 0.02 £0.03 -
Ep Gnathia dentata (Sars G.O., 1872) 5224198 1.75 £ 1.07 0.25 +0.22 129+ 1.14 1.15+0.18
H laniropsis breviremis (Sars, 1883) 2.39+3.19 1.67 £ 1.02 0.33 +0.37 2.15+1.63 0.52 +0.30
Ep Limnoria lignorum (Rathke, 1799) - 022 £043 0.02 £ 0.03 - -
Isopoda 10.45 + 5.86 5.15 + 2.60 1.16 = 0.84 5.69 +4.32 241+0.52
Ep Ampelisca antennata Bellan-Santini - - 0.02 £0.03 - -
and Kaim-Malka, 1977
Ep Ampelisca sp. 1 0.02 +0.03 - - - 0.02 £ 0.04
Ep Ampelisca spinifer Reid, 1951 0.07 £ 0.08 0.10 £ 0.07 - 0.08 £ 0.7 0.03 £0.03
H Amphithoe ramondi Audouin, 1826 - - 0.09 +0.10 0.19£0.29 0.30 £0.13
H Aora spinicornis Afonso, 1976 2.26 £3.76 1.02 £ 0.61 2.50 £ 1.01 10.11 £ 1.63 6.11 £ 1.16
H Apherusa bispinosa (Bate, 1857) 0.11+0.16 - 0.04 +0.03 1.48 £2.05 4.48 + 6.86
H Apherusa chiereghinii 0.13+£0.19 - - - -
Giordani-Soika, 1949
H Autonoe spiniventris Della Valle, 0.89 + 1.37 - - 0.31+049 0.05 £+ 0.09

1893

(continued on next page)
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Table A.1 (continued)

Categories Taxa May’06 Sept’'06 Nov'06 Feb’07 April’'07
n=3 n=3 n=3 n=3 n=3

H Caprella acanthifera acanthifera 24.01 + 13.62 1.70 + 1.04 3.29 £455 32.73 +£19.29 10.93 £ 2.19
Leach, 1814

H Caprella acanthiferadiscrepans 28.09 + 34.64 0.95 £ 0.63 0.73 £0.84 2.31£2.03 241£270
Mayer, 1890

H Caprella rapax Mayer, 1890 17.11 £ 2.94 1.17 £0.93 1.94+2.45 16.23 £8.43 6.92 4 2.57

H Dexamine spinosa (Montagu, 1813) 0.04 £+ 0.05 0.10 £ 0.09 1.23 £ 0.68 1.42 + 1.66 0.02 £ 0.04

H Ericthonius punctatus (Bate, 1857) 0.11+£0.10 0.32 £0.22 1.74 +£0.72 5.07 £ 149 044 £0.14

H Gammaridae sp. 1 - - 0.02 +0.03 - -

H Gammaridae sp. 2 - - - - 0.02 £0.03

H Gammaropsis palmata (Stebbing 0.03 £+ 0.06 0.04 £ 0.05 - - 0.02 £0.03
and Robertson, 1891)

H Guernea (Guernea) coalita (Norman, 0.15£0.18 0.15 £ 0.11 0.16 £ 0.14 0.16 £ 0.03 0.15 £ 0.22
1868)

H Leptocheirus bispinosus Norman, 2.71+£383 2.68 £+ 3.69 1.59 + 1.84 12.69 + 13.38 1.39 +0.88
1908

H Leptocheirus pectinatus (Norman, 3.08 £ 1.97 1.20 £ 1.71 051+043 5.49 £+ 6.80 092 £ 043
1869)

H Leucothoe sp. 1 0.01 £ 0.02 - - - -

H Leucothoe spinicarpa (Abildgaard, 1.48 £+ 1.40 0.61+ 049 0.13 £ 0.12 0.77 £0.81 1.17 £0.75
1789)

H Lysianassa caesarea Ruffo, 1987 1.66 £+ 2.87 1.07 £ 1.12 - 0.40 £+ 0.40 0.55 £+ 0.28

H Lysianassa pilicornis (Heller, 1866) 5.20 +5.93 0.21+£0.10 029+ 0.14 0.33 £ 042 0.37 £0.19

H Lysianassidae sp. 1 0.01 £+ 0.02 - - - -

H Lysianassina longicornis (Lucas, 0.514+0.80 0.03 £ 0.04 - 0.09 £ 0.10 -
1846)

H Megaluropus massiliensis Ledoyer, 0.69 +0.18 1.02 + 1.08 2.06 £ 3.19 2.87 £2.26 0.64 £ 045
1976

H Microdeutopus algicola Della Valle, 0.34+0.44 0.07 £ 0.09 0.02 + 0.04 0.17 £ 0.21 0.02 £+ 0.03
1893

H Microdeutopus anomalus (Rathke, 336+ 173 1.35+0.89 1.82 £ 0.57 8.34+£3.85 581+ 131
1843)

H Microdeutopus bifidus Myers, 1977 191+ 157 1.94 £ 0.91 5.62 £ 2.86 1758 £7.34 10.13 £ 2.64

H Microdeutopus stationis Della Valle, 10.69 +6.73 2.87 + 2.56 410 £ 1.37 2597 £ 11.42 13.02 +2.94
1893

H Microdeutopus versiculatus (Bate, 2.81+2.66 3.58 £+ 4.40 427 £ 1.64 14.84 + 14.27 6.31 £ 0.78
1856)

H Microjassa sp. - 0.13+0.19 1.76 £1.23 0.18 +£0.31 0.61+0.12

H Orchomene grimaldii Chevreux, 1.26 £ 1.71 0.04 £ 0.05 - 0.04 £ 0.08 0.04 £+ 0.03
1890

H Orchomene humilis (Costa, 1853) 1.94 +2.76 0.12 £0.19 - 0.10 £ 0.10 0.04 £ 0.03

H Perioculodes longimanus longimanus ~ 0.37 £ 0.37 0.57 £0.43 0.56 £ 0.62 5.07 £ 1.26 1.82 +1.34
(Bate and Westwood, 1868)

H Phtisica marina Slabber, 1769 5.45 £+ 3.21 0.94 +0.75 1.73 £ 0.56 9.03 +4.38 2.94 +0.88

H Pseudolirius kroyerii (Haller, 1897) 2.26 +2.41 122+£0.73 0.95 &+ 1.27 3.19 + 1.67 1.02 £ 1.03

H Quadrimaera inaequipes (A. Costa, 10.13 + 8.38 9.80 £ 7.80 1.52 £ 1.52 4.35 £ 3.08 254+ 151
1857)

H Socarnes filicornis (Heller, 1866) 0.17 £0.29 - - - -

H Synchelidium haplocheles (Grube, 0.01 £ 0.02 0.12£0.16 0.18 £ 0.20 0.63+£0.71 0.40 +£0.23
1864)
Amphipoda 129.06 + 79.53 35.13 + 2044 38.87 £ 4.98 182.22 + 78.23 81.65 + 18.91

Ep Pycnogonida - 0.02 +0.03 - - -

Z Chaetognatha - - 0.78 £ 0.63 4.87 +1.38 0.07 £0.12

Ep Amphipholis squamata (Delle 0.20 +0.26 0.23£0.23 - 0.15£0.15 0.03 £0.03
Chiaje, 1828)

Ep Amphiura chiajei Forbes, 1843 135+ 1.52 0.48 1 0.46 0.07 +0.12 0.17 £ 0.26 0.1140.10
Echinodermata 155+ 1.78 071+ 0.25 0.07 = 0.12 0.32+0.13 0.14 +-0.10

z Ascidiacea - - - 0.04 + 0.08 -

N Gobius niger Linnaeus, 1758 0.14+0.13 0.25 +0.26 0.08 4 0.04 0.11+0.19 0.02 4 0.04

N Parablennius tentacularis (Briinnich, - 0.05 £ 0.06 - - -
1768)

N Serranus hepatus (Linnaeus, 1758) - 0.02 £+ 0.03 - - -

N Syngnathus acus Linnaeus, 1758 0.02 £0.03 0.02 £ 0.03 - - -

N Uranoscopus scamber Linnaeus, - 0.02 + 0.03 - - -
1758
Pisces 0.16 £ 0.14 0.35+0.32 0.08 + 0.04 0.11+0.19 0.02 + 0.04
Pooled species richness 213 224 130 202 166
Averaged total density (ind. m—2) 243.31 £+ 104.50 136.92 + 36.92 70.92 + 20.89 410.20 = 71.16 198.86 + 26.68

and anoxic (Sanchez-Moyano et al., 2001a; Sanchez-Moyano and
Garcia-Asencio, 2009).

The dense monospecific algal bed in Elounda Bay corresponds to
the EUNIS habitat type described for the Mediterranean Sea under
the code A5.28 “Mediterranean communities of superficial muddy
sands in sheltered waters” based on the Barcelona Convention

(type I11.2.3.6) and to the habitat type 1160 of shallow inlets under
the 92/43/EEC and Barcelona Convention (Davies et al., 2004).
More specifically it conforms to the “Association with Caulerpa
prolifera on superficial muddy sand in sheltered waters” (code
AS5. 282) located according to EUNIS habitat description at depths
mostly around 1 m and rarely at more than 3 m. In Elounda Bay
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the monospecific Caulerpa prolifera bed covers continuously even
the deeper parts of the area in depths up to 9 m and it is also
extended outside the Bay occupying large parts of the coastal zone
at depths up to 50 m (IMBBC—unpublished data). To date, this
specific habitat has not been well described by the EUNIS habitat
classification system and further studies investigating in detail the
associated macrobenthic assemblages would be essential.
Elounda Bay has been found to play an important role for
the early stages of numerous fish species and cephalopods of
the wider area (Koulouri et al., 2016). This semi-enclosed coastal
marine ecosystem covered by a monospecific C. prolifera bed
could therefore be considered as an important habitat not only
for the growth of juvenile fish and cephalopods but also for
other invertebrates, thus contributing to the maintenance and
conservation of the marine biological resources of the area.
However, further research focusing on the functional role of C.
prolifera meadow, as well as comparisons with other habitats such
as seagrass meadows and other vegetated habitats, is still required.
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Appendix

Averaged densities (averaged individuals m—2 =+ standard
deviation, n = 3 replicate tows for each sampling occasion) of
macrobenthic taxa collected in each sampling occasion in Elounda
Bay. Categories according to mobility and bottom dependence:
En = endobenthos; Ep = epibenthos; H = hyperbenthos;
Z = zooplankton; N = nekton (see Table A.1).
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EMOXIKH MEAETH THL MAKPOTTANIAAL TON MAAAKION
YTON OPMO THZ EAGYNTAL (KPHTH, A. MEXOTEIOY)

Diliberto S.', Koviobpn I1.%, Maidavos M.?, Kovteovumag A.5, Ntovvag K.

! vetitovto Qreavoypopiog, EAnviké Kévipo Oaldooiwv Epsovav, santi@herhcmr.gr

? vetitotto Oaldooiag Bioloyiog & Ievetikic, EAMavikd Kévipo Oaldooiwv Epevvav, kdounas@her.hemr.gr
3 Twiua Emotucv Odlacoag, Hovemomijuio Aryaiov, drosos@aegean.gr

lepiAndin

210X0G TNG CLYKEKPUEVNG epyaciog fTov 1 emoykn peAétn g PevOukng paxpomavidag tov polaxiov otov Oppo tng
Elovvtog (Kpnt, A. Meooyewog). T ) perétn tov poroxiov ypnoporomdnke évag véog emBevOkog detylatomTng
Tomov eAxnOpov efomhopévog pe dixtv avoiypatog patiov 0.5 mm o TNV TPOYHOTOTOMON SEYHOTOANYIDV GTNV
gomTePKN Aekdvn Tov Oppov ko o€ Babog 5 pétpmv katd ™ didpreto g teptddov peta&d Iovviov 2006 kot IovAiiov 2007
(6 derypatonmrikég mepiodol). Xta TAAIGLO TNG GVYKEKPEVIG HEAETNG KaTaypagnkay 95 gidn poraxiov. H eneéepyacia
TV dedopévov £5elée Eva WBOLTEPO EMOYIKO TPOTLTO OO0V APOPE TO GLUVOAMKO opBUd eWB®V Kol TNV abovia Tovg pe
eldyoteg avtiotoyya TIéG vo epeavifoviol otig apyés tov xepmva (AekéuPprog 2006) kor péyioteg ota TEAN TG id0g
neptodov (DePpovapiog 2007).

Aégerg Krewdra: paidxia, otkoroyia, Suvapikn, otpatordynon.

SEASONAL STUDY OF THE MOLLUSCAN MACROFAUNA
IN ELOUNDA BAY (CRETE, E. MEDITERRANEAN)

Diliberto S.', Maidanou M.?, Koulouri P.?, Koutsoubas D., Dounas C.*

! Institute Oceanography, Hellenic Centre for Marine Research, santi@her.hcmr.gr

2 Institute Marine Biology & Genetics, Hellenic Centre for Marine Research, kdounas@her.hcmr.gr
3 Department of Marine Sciences, University of Aegean, drosos@aegean.gr

Abstract

The aim of the present investigation was the study of seasonal structure of the macrobenthic molluscan assemblage in Eloun-
da Bay (Crete, E. Mediterranean). Macrobenthic samples were collected by means of a new epibenthic sledge equipped with
one single net (0.5 mm mesh size) on a seasonal basis during 2006-2007 (6 sampling periods) along a transect in the inner
part of Elounda Bay and at a depth of 5 m. In total, 95 species were recorded. Uni- and multivariate analyses of the molluscan
assemblage revealed a particular seasonal pattern in species richness and densities with the lowest values observed in the
beginning of winter period (December 2006) and the highest ones at the end of the same period (February 2007).

Keywords: mollusks, ecology, dynamics, recruitment.

1. Eloaywyn

To nuikielota mapdktio cuotnpata yopaktpiloviat amd ELOIKES, POA0YIKES Kot Bloyemympit-
k&G dlepyacieg mov enxnpedloviat dpesa amd T ¥EPCO KOBMG dEYOVTOL LEYAAES TOGOTNTEG YAVKOV
VEPDV, BPENTIKOV OAATOV, SIAVHIEVNG KO COUATIOOKNG OPYAVIKNG VANG Kol SUVHB®ME ONUAVTIKA
purovtikd eoptia (Beck et al., 2003). To cuotipata ovtd epeavilovy avEnuévn Tp®ToyEV Topo-
YOYIKOTNTO Kot Y1’ vTd 0moTeEL0VV cLVHBWG Tediol GTPATOAOYNONG Kot AVATTUENG VEAPDY OpYyOVL-
ouov (nursery grounds) yio. GUYKEKPLUEVA €101 LLE WOLOITEPO OUKOVOLIKD EVOLOQEPOV OTIMS YhpLa,
Kkapkwvoedn kot poidxio (Beck et al., 2001).

H ovykexpuévn epyacio mpaypatonomdnie oto mAaiclo evog eopHTEPOL TPOYPAULLATOS LLE TiT-
Ao «IlepiforlovTikdg EAeyy0g Kot Ayn TePLoPLoTIK®V PETP@V otov KoAmo tng EAovvtagy mov eiye
®G 6TOYO TN PEAETT] TNG OOUNG KOt AELTOVPYING TOV 01KOGVOTH 0TS ToV Oppov g EAovvrag, kato-
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YPAPOVTOG TNV ETOYIKY SOKOLUOVOT TOV AOTIKAOV Kol PLOTIKOV GUVIGTOO®V TOL GLGTILOTOG KOl
EKTILDVTOG TNV OIKOAOYIKY KATAGTAON amd AmoyT ¥Epoaimv Kot Buldociov avlpomoyevaoy miéce-
@v (Ntovvag & Kovrotpn, 2007). Ztoyog g mapodoag pyasiog NTav 1 TEPLYPAPT TOV EXOYIKMV
petafoAdv g pokpomavidas Tov Peviikdv polokiov og oyéon e TIC afloTIKES TOPAUETPOVS TOV
EMKPATOVV GTNV E6MTEPIKN Aekdvn Tov Oppov g Erodvrac.

Ewc. 1: dopvgopixn areicovion tov Opuov e Elodvrog. Me didotixty ypopuny divoviar ta. 0pia ¢ TEPIOYHS TV EXOYIKDY
OEIYHOTOINYIDY PIOTIKAY KoL f10TIKDY TOPOUETPOV TOD TPOYUATOTOONKAY GTO. TAOIOL0. THS CUYKEKPIUEVNS UEAETHG.

2. YAkd kot MéBodot

1o TAaiGo TOV TPOYPALILOTOG TparyLatonotBnkay 6 detypatoinyieg otic ENg meplodovg: Iov-
viog 2006, ZentépfBpiog 2006, Asképpplog 2006, PePpovdprog 2007, Anpikiog 2007, Tovirog 2007.
INa ™ pedém tov BevBikdv porakiov ypnoporomnke évag véog emPevOikog detypatolnmng to-
mov ghknBpov (diytv pe dvorypa potiov 0.5mm) pe tov omoio mparypatonom|OnKoy 3 EXavVaANTTIKEG
oUPGELS GE L0l OVTITPOCMTEVTIKY TEPLOYN OTNV E0MTEPIKT| Aekdvn Tov Oppov ¢ Ehodvrag ko
oe BaBog 5 pétpav (Ew. 1). Ta deiypota kookvioTnkav o€ kOoKvo avoiypatog pottod 0.5mm kot
cvvinpnnkav oe Stivpa eopproing 10%. Znv nepoyn derypoatoinyiog tpocdopictnkay 1 cOv-
Beon tov €100V ko 1 apbovia g Tavidas TV porokiov kot TopIAANAL KoTaypdenKay e xpron
CTD n Beppoxpacio Kot 1 oAatOTNTO TNG CTAANG TOL VEPOD Kot GLAAEYOMKV detypata vepov Kot
Apatog o Ty avaluot tov BpenTtikdv oAITOV, TNG KOKKOUETPIKNG GVGTACTG TOV WHHATOC, TOV
COUOTIOWKOD OPYOVIKOD GvOpaKa KOl TOV YAMPOTAACTIKAOV YPOOTIKAOV Y10 KAOE dELYLATOANTTIKNY
nepiodo. ['a ) Siepedvnon e Tavidikng cuYYEVELNS HETAED TMV EXOYIKAOV SELYUATMOV EPUPHOCTN-
ke M uébodog g epapyikng opadonoinong (Hierarchical clustering). Xpnowomowdnke o deiktng
opowotntag Bray-Curtis o nuimocotikd dedopéva mov eiyav tvmomowmbet (standardized) kon peta-
oxnuatiotel otnv tetpaywvikn pila mpv v avdivon. [Ipokepévou va damictwdel av vedpyovv
OTOATIOTIKOG CUOVTIKEG S1opOopEG HETAED TV OUAdMV SEYHATOV TOV TPOKVITOVY amd TNV EPOP-
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HOYN TG TOpUTave HeBddov ypnoyomombnke 1 ototiotikn dokipacio ANOSIM kot yio va kobo-
pLoTOVV Ta €id1 TOL GLUPAALOVY GTNV OUAdOTTOINGCN T} SLAPOPOTOINCT| TOV JELYUATMV TOV TPOKV-
novy ypnoomombnke n teyvikny SIMPER. T v enefepyacio v de30UEVOV LE TIG TOPATAVD
pebddovg ypnotporomdnke 1o atatiotikd tpoypappo PRIMER-5 (Clarke & Gorley, 2001).

3. AnoteAéopata

H ecmtepikn Aexdvn tov Oppov yopaktnpiletar amd Ty EMNKPATNON TOV KAUCUATOY IAVOC-
apyilov cg T0000Td OV EOAVEL To 60%, Broyevn Bpvdupata (30%) kot Stipopa HKPOTEPA KA~
opata aupov. Ot THEG TV AloTIKOV TOPAUETPOV THG GTHANG TOV VEPOD Kot TOL IHHATOG TAPOV-
odlovv onuavtikég emoywkég petaforéc (Iiv. 1). Mo ocvykexpéva, n Beppokpacion otn GTHAN
TOV VEPOV EUQAVICE TIC PEYOADTEPES TIUEG TO ZemTépPpro 2006 Kot Tig xapunAotepeg to efpovdpro
2007 xou kopavnke peta&d 13°C xon 24°C. Avtictoyo, n oAotdTnTo TOL vEpPoD gival Waitepa
avénpévn kotd ™ Bepivn mepiodo evd TOPAUEVEL GE GYETIKE KAVOVIKA EMIMESQ KATA TN XEWEPIVT
nepiodo. Ot Tipég ™G appOVIag Kot TV TuptTtikdv aAdtov kopdvinkav and 0.34pM émg 0.90uM
kot amd 0.68uM émg 3.78uM avticToiymg eppavilovtag Tig vynAdTepes TIES Tov Zentéufpio 2006.
O1 Tég TV QOOPOPIK®V AAATOV Tav oxeddv undevikés (Léyiot ovykévipmon 0.08uM tov lov-
Mo 2007) og 0leg TIC OEIYUATOANTITIKEG TTEPLOSOVG. Ot TIHES TOV VITPIKOY KOl VITP®IDV AAGTOV
KopdvOnkay amd 0.14uM g 2.44uM kot amwd 0.00uM £wc 0.13uM avtictorya e Tig HEYIOTES TIUES
va gpooavifovratl to Pefpovdpto 2007. Ot vYNAOTEPES TIHEG TOV YADPOTAACTIKDV YPOCTIKOV KOl
TOV GOUOTIOOKOD OPYOVIKOD AvOpaKka 6T GTHAN TOL vEPOD aAAd Kot 670 INpa epeovioTnKaY TOVG
LeoTtobc pveg tov lovviov kot tov Zemtepfpiov 2006.

Amd to 17358 dtopa mov e€etdotnray omd TV meployn HeAETNG Tpocdtopictniay 95 €idn Ma-
Aoakiov (2 TIoAvmhakopodpa, 73 Taotepomoda kat 20 AiBvpa). Ta apBovotepa €idn fTav Ta yooTe-
pomoda Pusillina sp., Bittium reticulatum (Da Costa, 1778), Cylichnina sp. xouw Ondina sp.xou to
otbvpa Abra alba (Wood W., 1802), Gouldia minima (Montagu, 1803) kot Parvicardium exiguum
(Gmelin, 1791).

T6c0 0 apBpog TV 8GOV 660 KAl | TVKVOTNTA TV PevOKdV paiakinv oe OLEG TIG derylLaTo-
MmTikég meptodovg 6N ddpkela Tov £Tovs 2006 mTapovsiocay (o oYeTKN peiwon amd 10 Kaho-
Kaipt TPog 10 POIVOTWPO Kot 6T GLVEYELD AKOUT O OPOCTIKN peimon ond 10 eOvéTWwPO TPOg TO
YEWMDVA TOL 1810V £tovg. TIpog Ta Téhn Tov yewdva (DePpovapiog 2007) epeoaviletor pia paydoio
avENoN Tov 0pBpod TV EWMV KL TNE TUKVOTNTOG, TAPAUETPOL Ol OTTOIEC LELDVOVTOL GTOSIOK TV
avol€n ko o kaAokaipt Tov idov Etovg (Eik. 2).

Hivaxag 1: Tiués twv afiotikdy ToapopETpwV ™S GTHANG TOV VEPOD Kail Tov ILHUATOS OTHY TEPIOYH UEAETHC.

ﬁiﬁ(‘;@“‘;‘m Ocpuokcpa- A}ﬂ‘f{f‘ NH4 | PO4 [ NO3 [ NO2 | $i02 | Chla,, [Phaeo | POC,, | Chia, | Phac_| POC
o (VD) | M) [ @M) | @) | VD) | e | ()| e | g/} | (ne/g) | (/)
0301 (T°C) (%)
I%%gg 24.50 39.73 [ 040 ] 0.01 | 0.60]0.00] 130 ] 052 | 0.13 | 1156 | 15.07 | 10.67 | 14014
Zg“;%%%m"@ 24.56 3899 [090]0.04|096]0.11]378] 060 | 0.13 | 948 | 1.98 | 536 | 320
As‘fggg‘og 15.72 38.06 [0.35]0.00202]006]248] 032 | 0.06 | 459 | 12.88 | 826 | 20454
q’sﬁggg‘;“"o@ 13.43 3830 [049]0.01|244]013]1.49] 027 | 004 | 579 | 1.72 | 648 | w0
A’z“(’)iok;"@ 17.83 38.79 | 0.86]0.04 239004 ]204| 029 | 006 | 636 | 1500 | 10.19 | 19607
TovAog
00 - - 034 | 0.08|0.14] 000 068 024 | 004 | 977 - -
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To 3evdpdypOLLLLO TOV TPOKVATEL OO TNV EPAPLOYN TNG LeBOSOV avAAVLGNG OUAS®Y dELYHATMV
pe Baomn v agpbovia TV €8GOV poraxiov ta onoio Bpédnikay oty teployn pneAéng, £deiée S dt-
apopeticég opadeg (R=0.8, p<0.001). H mpdtn opdda meptrapfavet v mavida tov Beviikodv po-
Aokiov Tov cuAAEXONKaVY To Yelmva (Aekéupprog 2006), evd avtiotoyo 1 de0TEPT TEPIAAUPAVEL
Ta detypata mov cLAAEYONKaY Tovg (eotovg pnveg lovvio kot Zentéufpro 2006. H tpitn, tétapt
Kot TEUTTN opdda TEpAapBavouy Ty Tavide ToV podokiov tov cuAAEXONKe To DeBpovdpio, Tov
Ampiho kot Tov lovio 2007 avticTtorya.

Sy apyn g xepepvig teplodov (Aeképpprog 2006) to apbovotepa £idn mov cuAAEXONKAY
Ntav ta yaotepodmodo Gibberula philippii (Monterosato, 1878), Pusillina sp., Cylichnina sp. Kot
Oxynoe olivacea Rafinesque, 1814 kafd¢ emiong xai to diBvpo Gouldia minima, eved tov lodvio
Kot Tov ZentépPpio Tov 1810V £Tovg o Kuplapyo 16N NTav Ta yaotepdnoda Bittium reticulatum kol
Pusillina sp. To yactepomodo Pusillina lineolata xoprapyel yevikdtepa oto ety ata Tov GUAAEXON-
kav 10 2007, evd to diBvpo Abra alba Mtav to Kupiapyo €idoc ota detypato Tov Defpovapiov Kot
0V Atpthiov Tov 1310V £tovg. Tov Iovvio 2007 gpeavifetor eniong pe Wwitepa avénpéveg apbovieg
10 0iBvpo Gouldia minima, eved Tov DePpovdpilo Tov 610V £TOVG KLPLAPYOVV emALOV TO diBvpo
Parvicardium exiguum kot 10 yootepomodo Cylichnina sp.

2 22 R BEREEREEESE

Ew 3: Aevopoypopia opadomoinong twv exavornmiiKdy OEryiaTmy TV 6 O10QOopETIKOY OEIYUATOANTTIKDY TEPIOODY.
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4. Yupnepdopata - Luditnon

H meproyn perétng omv eowtepikn| Aexdvn tov Oppov g Elodvtog yopaktnpiletor oand v
ovvaBpotor LakpoPevOtK®OV 0pYOVICUOVY TV IAWWOI®V Aup®V o€ TpouAaypéves meptoyés (SVMC,
Péres, 1967). ITo ovykekpipéva mpdkettat yio o frokovotnta mov cvykpoteitoan o afabeic nui-
KAELOTEG TTEPLOYES LE NTLEG GLVONKES VOPOSVVAUIGLOV OV EMITPETOVY TNV AMODEST) AETTOKOKK®V
npérov pe omotélecpo To VTOGTPOUO Vo ELPavIieTol MG KTO Kot VO amoTeAEITOL 0O TALOIN
appo M omddn dpupo oe cuvdvacud pe dpbova Proyevn Bpdppata kot Aemtd yorikia. H BevOkn
evdomavida g ocvvaBpoiong avtg yopaktnpiletat and v Tomikn mapovsio S10Hpwv OIS To £10M
Loripes lacteus ko1 Tapes decussatus Kou 1 emumavida g amd opiopéva €10n yooTepomddmv 0TS
ta Cerithium vulgatum xon C. rupestre. To mapandve €idn porokiov anotelodv otadepd maviducd
ototyeia Tov pokpofévloug mov et oty ecmTeptkn Aekdvn tov Oppov g EAovvtag. Znv meployn
avt o PuBdg koldmreTal amd éva TukvO otpdpe BoAhdV Tov YAwpoevkovg Caulerpa prolifera
(Forsskal) J.V. Lamouroux, 1809, mov gpeaviletor otabepd and v woofadn tov dvo mepimov pé-
TPV péXPL kot 1o Babitepo onpueio tov Oppov (8.7 pétpa). F'evikdtepa, | cUVOeom TG TOvidag TV
poiakiov e tpoavapepbeicog cuvddpoilong ival Tapdpota [e AT OV avapEpeTat yio pia Wi~
TEPN QAT TNG OV £)EL TEPLYpaPel amd Srapopeg meproyés s Mecoyeiov (Péres 1967). Oa npémet
®GCTO00 va onuelwbel 0T 1 Tavida TG cLYKEKPLUEVNS Pdong Tov YAwpopvkovg Caulerpa prolifera
Bewpeiton oyxetikd erayn (Pérés 1967), kdtt to omolo épyetar o avtifeon pe Tov Wwitepa peydro
apBpod €0dv porokiov tov Bpédnkay ota mhaica TG cuykekplévng perétng (95 €idn). Evowoeé-
pov mapovctalet eniong 1 évrovn Kot dStadoykn petafoin g apboviag tov TAnfuoudY opiopévev
€OV HoAokiov omd emoyn o€ emoyn YeYovos Tov £xel kKataypapel kat oe GAla nuikielota mapd-
KT owoovotipata Tov EAAvikov Oaiacodv 1 g Mecoyeiov dnov €yovv mpaypatomowmBel
avaroyeg pedétec ( Sarda ef al., 1999; Zovyavéin xar ovv., 2007) Kot Tov amwodetkviel 6TL 1 TePLOYN
amoterel duvapukd medio oTpatordyNoNG veapdv eW0dV poiaxiov kot yopuov (Beck et al., 2001,
2003). H cvykekptpévn LeAETN avaQEPETAL TPMTN GOPE GTHV KOTOYPOPT) TOV EMOYIKOV LETAPOADY
TOV PLOTIKOV Kot OPLOTIKOV TOPAUETPOV EVOG TUTTKOD NU-KAEIGTOL TOPAKTION GLUGTNHLATOS GTOV
x®po tov Notiov Aryaiov. Ta amoteréopata g Topodoag epyaciog LITOPOVV VO ATOTEAEGOVY THV
apyn dnpovpyiog pog agtoroyng Péong dedopévev PloTik®dv Kot AfloTiK®V TapaLETPOV OVAAOY®V
TAPAKTIOV 0IKOGLOTNHAT®V, OTwg avTtd Tov Oppov g EAodvtac, mov etvan diaitepa yprioiun yo
™V avanTuén Kot epapproyn oxedimv opBoroyikig dioyeipiong tovg.
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The present study investigated for the first time in the eastern Mediterranean Sea species composition,
density, wet biomass and body size of fish and cephalopod species associated with a Caulerpa prolifera
meadow in a shallow semi-enclosed coastal marine ecosystem (Elounda Bay, Crete Island). Quantitative
sampling with a local boat seine, revealed 34 fish species belonging to 22 families and three cephalopod
taxa. The number and density of species peaked during the summer sampling period due to high numbers
of juveniles, while the highest wet biomass was observed during the autumn sampling period. The
fish species Boops boops, Spicara smaris, Mullus barbatus and the non-indigenous Siganus luridus were
dominant, making up a high proportion of the total fish fauna of the studied area. The cephalopod Sepia
officinalis was the most important species, in terms of wet biomass. The results of the study indicated that
the semi-enclosed coastal marine ecosystem of Elounda Bay, characterized by a dense monospecific C.
prolifera bed as well as specific abiotic and biotic features could be regarded as an important habitat for
the development of fish and cephalopod species, thus contributing to the conservation and maintenance
of marine biological resources of the area.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

2000). Such patterns are typically explained, by taking into account
the high structural complexity and productivity of vegetated sys-

The presence of vegetation in near-shore ecosystems has of-
ten been reported as supporting more diverse fish assemblages
and higher numbers of fish species as well as their juveniles, than
non-vegetated substrates (Paterson and Whitfield, 2000; Guidetti,

* Corresponding author.
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2352-4855/© 2015 Elsevier B.V. All rights reserved.

tems, especially seagrass meadows, which thus provide food and
shelter from predators to a great number of littoral fish species
(Guidetti, 2000; Short et al., 2007). However, it is not a specific type
of habitat but its structure per se that seems to be the most impor-
tant factor in the nursery role carried out in vegetated substrates;
when seagrass meadows are compared to other structured habitats
such as macroalgal beds, there appears to be very few differences
in abundance, growth or survival of juveniles (Heck et al., 2003).
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In the Mediterranean Sea, most researchers have focused on
the fish fauna associated with the most widespread endemic
seagrass Posidonia oceanica (e.g. Francour, 1997; Deudero et al.,
2008 and Kalogirou et al., 2010). The structure and dynamics of
fish communities associated with other less common seagrass
species, such as Cymodocea nodosa and Zostera noltii, as well as in-
fralittoral rocky bottoms and sandy non-vegetated habitats have
also been investigated (e.g. Guidetti, 2000; Guidetti and Bus-
sotti, 2002 and Kalogirou et al., 2012). Nevertheless, soft-bottom
macroalgae-dominated ecosystems have so far received little at-
tention (Verdiell-Cubedo et al., 2007a,b; Franco et al., 2012; Chem-
inée et al., 2013).

Caulerpa prolifera (Forsskal) J.V. Lamouroux 1809 is a subtropi-
cal green alga which forms dense permanent meadows, usually oc-
curring on muddy sand bottoms in sheltered areas at depths rang-
ing from 1 to 20 m (Davies et al., 2004). Even though C. prolifera
beds have been observed in various areas of the Mediterranean Sea,
only a few studies have been concerned with its structure, distri-
bution pattern and dynamics as well as its associated macrofauna
(e.g. Sanchez-Moyano et al., 2001 and Pérez-Ruzafa et al., 2012). In
particular, fish communities associated with C. prolifera beds were
only examined in the Mar Menor coastal lagoon in the south-east
of Iberian Peninsula (Verdiell-Cubedo et al., 2007a,b; Franco et al.,
2012).

Elounda Bay is a semi-enclosed embayment which is covered
by a dense monospecific C. prolifera meadow, located in the north-
eastern part of Crete Island (S. Aegean Sea, E. Mediterranean). This
shallow area sheltered from wave energy is considered by the local
fishermen as an important habitat for the conservation and main-
tenance of its marine biological resources. The objectives of the
present study were: (a) to describe the qualitative and quantita-
tive structure of the fish and cephalopod assemblages associated
to C. prolifera meadow in Elounda Bay (Crete Island) throughout a
single year; (b) to characterize the fish and cephalopod faunain the
study area by using ecological guilds; (c) to determine the role and
importance of this particular habitat for the development of fish
and cephalopod species; (d) to compare results with those avail-
able from other areas in the Mediterranean Sea.

2. Materials and methods
2.1. Study area

Elounda Bay has a surface area of 6.5 km?, while its inner part,
sheltered from waves and currents, occupies an area of 4.7 km?
covered by a dense C. prolifera meadow (Fig. 1). The shallow part
of the Bay (2-9 m depth) is traditionally considered to be an
important habitat for the conservation and maintenance of marine
biological resources of commercial value for the fisheries of the
wider area. The outer coastal Mirabello Bay connects to Elounda
Bay through three straits (Fig. 1). The northernmost strait is located
between the north coast of Mirabello Bay and Spinalonga Island
with a total width of 750 m, while another northern strait is located
between the Islands of Spinalonga and Kolokitha with a total width
of 150 m and depth of 1.5 m. The south strait was artificially created
in 1897 with a total width of 3 m and depth of 1 m.

The environmental variables in the water column and the sur-
face sediments of the study area were measured within the frame-
work of a project financed by the local authorities and described in
the project’s Final Report (Dounas, 2006, unpublished). The sea-
water temperature showed strong seasonality, varying between
13.30 °C (%0.12) during winter and 24.95 °C (40.25) during
summer. Salinity remained relatively stable throughout the wa-
ter column with values ranging between 37.95 (£0.11) and 40.02
(£0.25) in late autumn and summer, respectively. Concentrations
of the chloroplastic pigments (chlorophyll a and phaeopigments)

and the particulate organic carbon (POC) in the water column
were relatively low (maximum values of chl a 0.57 pg/l,
phaeopigments: 0.12 pg/1, POC: 0.90 mg/1), while fifteen macro-
zooplanktonic groups (e.g. copepods, appendicularians, cnidari-
ans) were found in the study area (10-1463 ind m~3). Surface
sediments (0-0.01 m depth) were mostly classified as mud with
the fraction <63 pwm making up more than 40%-70% of the sed-
iment. The coarse-grained constituents (20%-30%) were mainly
shell fragments and debris of bivalves. Sedimentary chloroplastic
pigments and especially chlorophyll a reached a peak in autumn
(24.70 ng/g), while concentrations over the remaining study pe-
riods were also relatively high, ranging from 8.56 pg/g in sum-
mer to 15.48 .g/g in spring. The concentrations of POC in the sur-
face sediment were also high, with maximum values in autumn
(28.18 mg/g) and the lowest in spring (19.93 mg/g). Twenty-five
different macrofaunal benthic groups (e.g. crustaceans, molluscs,
polychaetes) were found in the study area (72-447 ind m™2).

2.2. Sampling

Daylight sampling was carried out at Site A (Fig. 1) every two
months on six occasions: May 2006, July 2006, September 2006,
November 2006, February 2007 and April 2007. Selection of the
sampling site representative of the C. prolifera meadow density
variability in the study area was made based on visual observations
by the Hellenic Centre for Marine Science (HCMR) scientific diving
team. This site (8 m depth) is the only boat seine fishing ground in
the Bay. Boat seine fishing is a very effective sampling technique in
coastal waters, though it has impacts on living resources as small
meshes in the cod-end may result in the capture of undersized fish
and non-target species. Therefore, its use was prohibited in Greek
waters from 1 April to 31 September until 2010; ever since then, in
accordance with European regulations (EC Regulation 1967/2006)
it has been completely banned throughout the year. The boat seine
net used (cod-end mesh size: 8 mm bar length) by a local fishing
boat to sample fishes and cephalopods (especially Sepia officinalis)
swept an area of approximately 6 x 10> m?. The design of the boat
seine fishing method is described in Kalogirou et al. (2010). All fish
captured were identified to species level, counted and weighed.
Sample materials were then fixed in 10% formalin on board, before
transportation to the laboratory, where they were individually
measured to the nearest mm (total length; TL for fish and mantle
length; ML for cephalopods) and weighed to the nearest 0.01 g.
The fish assemblage structure was analysed in terms of the number
of species, density (number of individuals) and total wet biomass

(kg).
2.3. Data analysis

Non-metric multidimensional scaling (MDS) ordination analy-
sis (Field et al., 1982), based on fish and cephalopod density and
biomass matrices of the six seasonal sampling periods, was per-
formed using the Bray—Curtis similarity coefficient (Bray and Cur-
tis, 1957). Dispersion weighting was carried out to reduce the con-
tribution of schooling species in separating samples (Clarke et al.,
2006). The ANOSIM (analysis of similarity) test was used in order to
detect statistically significant differences between the two-month
surveys (six surveys-hauls in total) throughout the study period.
Species contribution to the similarity and/or dissimilarity of the six
hauls was investigated by applying the SIMPER (similarity percent-
age) procedure. The similarity and/or dissimilarity of the hauls was
estimated (%) and the species contribution to the similarity and/or
dissimilarity of the hauls was also estimated (%). The PRIMER v6
statistical software package was used for the above data analyses.
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Fig. 1. Map showing the study area of Elounda Bay.

2.4. Functional guilds

Density, biomass, average size and size at maturity were anal-
ysed based on the seasonal trend observed in the study area in or-
der to determine functional guilds for fish and cephalopod species.
Size at maturity and information regarding sexual dimorphism
and hermaphroditism were obtained from Froese and Pauly (2013)
for fish and from Pierce et al. (2010) for cephalopods. These data
were combined to construct the functional guilds, which were de-
fined using the approach described by Elliott and Dewailly (1995)
and Kalogirou et al. (2010) though modified according to the lo-
cal ecosystem and ecology of the species. Three functional guilds
were determined to describe the habitat use by each species: CPR:
Caulerpa prolifera residents, species which seem to be stationary
and highly dependent on C. prolifera meadow where both juveniles
and adults can co-occur during the same sampling period; JM: ju-
venile migrants, species which appear to use C. prolifera as a juve-
nile habitat; and OV: occasional visitors, species that were caught
in low abundances. The lowest mean fish size observed during the
study period in combination with high densities indicated juve-
nile individuals, while a large mean individual size indicated the

presence of adult specimens. In addition, for each species the per-
centage contribution of juveniles to the total number of individuals
captured throughout the study was calculated. Size at maturity for
each species was also investigated.

3. Results
3.1. Fish assemblage structure

In total, 12621 individuals fish were collected, belonging to
22 families and 34 species (Table 1). The families Sparidae,
Centracanthidae, Mullidae and Siganidae made up 84% of the fish
assemblage, both in terms of density and biomass. The fish species
Boops boops (family Sparidae) contributed 29% to total density,
while Spicara smaris (family Centracanthidae) and Mullus barbatus
(family Mullidae) contributed 20% and 17%, respectively (Table 2).
Three of the 34 fish species recorded were non-indigenous species
(NIS) of Indo-Pacific origin (Siganus luridus, Stephanolepis diaspros
and Lagocephalus sceleratus), accounting for 10% and 11% in terms
of density and wet biomass, respectively (Table 1). Three different
taxa of cephalopods were also collected in the study area (328
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Ranking of the 10 dominant species in Caulerpa prolifera meadow in terms of total biomass and
density (CPR: Caulerpa prolifera residents; JM: Juvenile migrants).

Species Family Ecological guild Biomass (kg)
1 Boops boops* Sparidae ™M 13.27
2 Mullus barbatus® Mullidae CPR 10.48
3 Spicara smaris® Centracanthidae  JM 9.51
4 Siganus luridus® Siganidae ™M 5.64
5  Gobius niger Gobiidae CPR 243
6  Spicara maena® Centracanthidae M 2.36
7  Serranus hepatus Serranidae ™M 2.06
8  Pagrus pagrus Sparidae ™M 1.11
9  Pagellus acarne Sparidae ™M 1.10
10  Mullus surmuletus Mullidae ™M 0.84
Species Family Ecological guild Density (ind)
1  Boops boops® Sparidae ™M 3615
2 Spicara smaris® Centracanthidae ™M 2560
3 Mullus barbatus® Mullidae CPR 2097
4 Siganus luridus® Siganidae ™M 1223
5  Gobius niger Gobiidae CPR 929
6  Serranus hepatus® Serranidae ™M 652
7  Pagellus acarne® Sparidae ™M 406
8  Spicara maena® Centracanthidae  JM 287
9  Parablennius tentacularis Blenniidae CPR 185
10  Mullus surmuletus® Mullidae ™M 162
2 Species of commercial value.
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Fig. 2. (a) Number of fish species per haul, (b) density (individuals/haul) and (c) biomass (kg/haul) in Caulerpa prolifera meadow in inner Elounda Bay during the six seasonal
sampling periods (May, July, September and November 2006, February and April 2007).

individuals and 28 kg per haul area) with Sepia officinalis being the
most abundant, both in terms of density (99%) and wet biomass
(89%) (Table 1).

The number of species varied between 14 species in April 2007
and 27 species in July 2006 (Fig. 2). The number of fish individuals
per haul varied from an average of 600 in May 2006 and April 2007
to approximately 5000 in July 2006 (Fig. 2), mainly attributed to
the high densities of B. boops, S. smaris and M. barbatus (Table 1).
A total wet biomass of c. 80 kg of fish and cephalopods was col-
lected throughout the study period (Table 1). Fish biomass varied

between two kg/haul in April 2007 and 18 kg/haul in September
2006 (Fig. 2).

Non-metric MDS based on density and biomass matrices
showed that fish and cephalopod assemblages were structured
according to different seasonal sampling periods: (1) July 2006;
(2) September 2006; (3) November 2006 and February 2007; and
(4)May 2006 and April 2007 (Fig. 3). A priori ANOSIM tests revealed
significant differences between the above-mentioned groups (R =
1, p < 0.05 for density and R = 0.85, p < 0.05 for wet
biomass). The SIMPER analysis showed high similarity (70% for
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Fig. 3. Multidimensional scaling (MDS) ordination analysis, based on fish and
cephalopod species abundance (A) and biomass (B) matrices, collected in the study
area during the six seasonal sampling periods (May, July, September and November
2006, February and April 2007). The circles indicate the statistically significant
different hauls according to ANOSIM tests (R=1, p < 0.05 for density and R = 0.85,
p < 0.05 for biomass).

density and 65% for biomass) between the two spring sampling
periods (May 2006 and April 2007). The dominant fish species,
in terms of both density and biomass, were: Serranus hepatus,
Pagellus acarne, Gobius niger, Parablennius tentacularis, S. smaris and
the cephalopod S. officinalis (more than 90% contribution of these
species to both similarities). The high dissimilarity (49% for density
and 43% for biomass) of the fish structure between the spring (May
2006 and April 2007) and the summer sampling periods (July 2006)
was mainly attributed to the dominance of B. boops, S. smaris, M.
barbatus and Mullus surmuletus in July 2006. The low similarity in
fish structures of July 2006 and September 2006, both in terms
of density (36%) and biomass (35%), was mainly attributed to the
dominance of S. luridus in September 2006. The dissimilarity (33%)
between the assemblage structures of the autumn (September
2006) and the winter sampling periods (November 2006 and
February 2007) was mainly due to the high densities of S.
luridus in September 2006 and Spicara maena, Atherina boyeri, G.
niger, B. boops, Diplodus annularis, S. officinalis in November 2006
and February 2007 (contributing with 77% to the dissimilarity).
The high biomass of the cephalopods Octopus vulgaris and S.
officinalis and the fish species S. maena in winter sampling periods
(November 2006 and February 2007) as well as of S. luridus, M.
barbatus, Pagrus pagrus in September 2006 contributed 63% to the
dissimilarity (38%) of these sampling periods.

3.2. Functional guilds

The fish and cephalopod assemblage structure consisted of
five C. prolifera resident species, 11 juvenile migrants and 21
occasional visitors (Table 1). The 16 species for which a functional
group could be assigned (CPR, JM) made up more than 99% of the
total number of fish and cephalopods captured (Tables 1 and 2).
Caulerpa prolifera residents were represented in the fish families
of Blenniidae, Gobiidae, Labriidae and Mullidae as well as the
cephalopod family of Sepiidae (Table 1). Within this functional
guild, two species of commercial importance, the fish M. barbatus

and the cephalopod S. officinalis made an important contribution
to the abundance and biomass of the total fauna (Table 1). A
large number of M. barbatus juveniles was collected in July and
September 2006 (485 and 678 individuals, respectively), with a
median TL ranging from 5.0 to 7.0 cm (Fig. 4.1b, c). A relatively
large number of juveniles of S. officinalis was also collected during
the same sampling periods (88 and 52 individuals, respectively)
with a median ML ranging from 5.5 to 6.5 cm (Fig. 4.2b, c). Most
of the JM used C. prolifera bed in July and September, with 77%
of the total number of individuals caught during these sampling
periods (Tables 1 and 3, Fig. 5). More specifically, a large number of
juveniles of B. boops (2640 individuals, TL: 4.4-12.8 cm, 1.8 g/ind)
and S. smaris (1100 individuals, TL: 4.4-7.2 cm, 1.7 g/ind) in July
as well as S. luridus (1077 individuals, TL: 3.3-9.9 c¢m, 1.0 g/ind)
in September were collected (Fig. 5, Tables 1 and 3). A relatively
high number of juveniles of M. surmuletus in July (151 individuals,
TL: 4.8-11.0 cm, 3.9 g/ind) as well as P. acarne (260 individuals,
TL: 3.8-7.1 cm, 1.8 g/ind) and S. hepatus (324 individuals, TL:
3.2-7.9 cm, 3.9 g/ind) in May were also collected (Fig. 5, Tables 1
and 3).

4. Discussion

The present study is the first attempt to describe the fish assem-
blage structure associated with C. prolifera meadows in the eastern
Mediterranean Sea. The only other similar study in the Mediter-
ranean Sea took place in the Mar Menor coastal lagoon in the south-
east of Iberian Peninsula (Verdiell-Cubedo et al., 2007a,b; Franco
et al.,, 2012). The green macroalga C. prolifera corresponds to a dis-
tinct association of the “biocenosis of muddy sands in sheltered
waters” (Barcelona Convention type II1.2.3.6) and to the habitat
type 1160 of shallow inlets under the 92/43/EEC and Barcelona
Convention (Davies et al., 2004). The semi-enclosed coastal ma-
rine ecosystem of Elounda Bay is characterized by specific fea-
tures, such as shallowness and relative isolation from the outer
coastal area of Mirabello Bay. Due to these features the sea bot-
tom is usually well irradiated, while currents and hydrodynamics
are closely conditioned by bottom topography, favouring the accu-
mulation of inorganic and organic material as well as maintenance
of the fine-grained silty surface sediments. Moreover, the presence
of the dense monospecific meadow of C. prolifera, in terms of en-
hancing particle trapping and reducing hydrodynamic forces at the
sediment surface, seems to provide a similar function compared to
seagrass meadows (Paterson and Whitfield, 2000; Guidetti, 2000;
Hendriks et al., 2010).

The study area covered by a continuous meadow of C. prolifera
sustains a diverse fish community including 34 species (mean
density of 35 ind 100 m~2), within 22 families, a number which
is relatively high, considering the moderate sampling effort and
the oligotrophic character of this coastal system and in comparison
with other vegetated substrates of near-shore habitats in the
Mediterranean Sea, e.g. 31 species (10-40 ind 100 m~2) in the
island of Ischia (P. oceanica seagrass bed, Harmelin-Vivien and
Francour, 1992), 23 species (94 ind 100 m~2) in the Gulf of Olbia
in northeastern Sardinia (seagrasses of C. nodosa and Z. noltii,
Guidetti and Bussotti, 2002), 51 species (143 ind 100 m~2) in
Erdek Bay in the Marmara Sea (seagrass meadows of C. nodosa
and Z marina, Keskin, 2007), 18 species (88 ind 100 m~?) in the
Mar Menor lagoon (C. nodosa and C. prolifera meadows, Verdiell-
Cubedo et al., 2007a). The relatively high fish species richness and
abundances recorded from Elounda Bay support the hypothesis
that the physical structure per se is one of the main factors affecting
near-shore fish assemblages (Guidetti, 2000; Heck et al., 2003).

Water temperature is usually considered as one of the most im-
portant environmental factors influencing fish distribution in sea-
grass habitats, with warmer seasons being the periods of maxi-
mum benthic fish abundance and diversity (Guidetti and Bussoti,
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Fig. 4. Size frequency distributions of (1) Mullus barbatus and (2) Sepia officinalis collected during the six seasonal sampling periods in the study area (a: May 2006, b: July
2006, c: September 2006, d: November 2006, e: February 2007, f: April 2007).

Atherina boyeri Boops boops

0 3000 100 Diplodus annularis 400 Gobius niger
17 0.2 1.8
2.6
32 1.9
2000 -
25 4 50 4 200 + 23 4.0
18 | 1000 4 08 -
1.6 9.4 43 4.0
O [] 3 e m I O 2 0 0 -
0 ‘ . . . . 0 . 1 . . 0 . O = . 0 . . . -
May06 July06 Sept06 Nov06 Feb07 ~Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07
Mullus barbatus Mullus surmuletus Pagellus acarne Pagrus pagrus
1000 200 300 5 50
7.6 3.9
- 200 -
- 4.7 15.8
500 4 3.0 100 25 4 - 136
100 4.4
« 8.0 3338 16.5
2 . 17.6 34.8 73 39.0 49.0
3 o4+ : : : : 0 : e = 0 DD T 04 . - =
=
3 May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 ~Apr07
o Parablennius tentacularis Sepia officinalis . . Siganus luridus
5 100 100 T 400 Serranus hepatus 1500
< - 39
: N 103.5 1272 45
~ 1000
49 48.5
504 34 ) 50 A 200
1.9
22 1
729 22 34| 30
33 3.0 10.4 54 20 61 54
[l : O 10 £ s
0 ‘ - . 0 ‘ ‘ ‘ ‘ . ) - ‘ . . 0 : : =
May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07
Sphyraena sphyraena Spicara maena Spicara smaris Symphodus cinereus
50 300 1200 50
53 7
4.7 63
8.4 50
200 800 -
25 4 254 5.6
8.0 75
100 400 7.6
5.2
52.0 5.0 22 O 44 I:l
0 - - ——— - 0 - - - - - 0+ - T T —=- 0 T T T T T
May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 Apr07 May06 July06 Sept06 Nov06 Feb07 ~Apr07

Fig. 5. Number of individuals of each of the 16 most abundant species collected during the six sampling periods in the study area (May, July, September and November
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Table 3
Total length (TL, mm) and Mantle length (ML, mm) range of the most important fish and cephalopod species, respectively, collected in the study area during each sampling
period.
May 2006 July 2006 Sept 2006 Nov 2006 Feb 2007 Apr 2007
Total Length or Mantle Length (mm) range
A. boyeri 61-70 53-74 - 53-90 57-90 64-72
B. boops 79-79 44-128 65-120 82-162 87-120 81-104
D. annularis - 36-100 55-71 48-54 45-73 64
G. niger 41-96 41-104 49-107 35-100 43-85 40-125
M. barbatus 71-130 37-130 45-187 52-103 50-107 -
M. surmuletus - 48-110 94-122 - 103-186 -
P. acarne 38-71 45-81 62-86 - 78-94 52-71
P. pagrus 47-162 44-120 39-147 50-156 - 142
P. tentacularis 58-89 52-93 51-87 39-86 51-83 55-97
S. officinalis 41-90 23-58 36-94 52-147 55-149 74-111
S. hepatus 53-78 32-79 30-91 37-90 39-65 52-75
S. luridus - 31 33-99 38-112 51-92 67-98
S. sphyraena - 85-148 - 245 - -
S. maena - - - 83-108 76-110 82
S. smaris 49-81 44-72 57-87 65-101 61-114 72-101
S. cinereus - 46-101 50-99 55-98 67-92 -

2002). The highest density values measured in July in the study
area can be attributed to the increased number of fish species and
especially to the extremely high contribution made by juveniles,
which accounted for almost 99% of the abundance during this pe-
riod. This pattern has also been observed in P. oceanica habitats
of the eastern (Kalogirou et al., 2010) and western Mediterranean
Sea (Deudero et al., 2008). Accordingly, the low value of mean wet
biomass per individual estimated during the same period also in-
dicates the recruitment of several fish species and the presence
of their juveniles. Several authors have emphasized the important
nursery role of seagrass meadows for many fish species (e.g. Bell
and Harmelin-Vivien, 1982; Francour, 1997; Deudero et al., 2008)
and recently of Cystoseira forests for rocky fish species (Cheminée
etal, 2013).

The commercial species M. barbatus and S. officinalis seem to
be the most important residents of the C. prolifera meadow and
along with the rest of the residents G. niger, P. tentacularis and
Symphodus cinereus represent a high proportion of the small-
sized individuals throughout the study period (26% of the total
abundance). In addition, the proportion of juvenile migrants in the
same habitat is also high (72% of the total abundance). Among
these, species such as B. boops, S. smaris, M. surmuletus, P. acarne,
S. maena and A. boyeri, also comprise main target species for
commercial fisheries in the Cretan Sea (Kallianiotis et al., 2000).
The extremely high number of juveniles found in this shallow
and sheltered vegetated habitat (98% of the total abundance),
also observed for shallow sheltered seagrass beds (Guidetti and
Bussotti, 2002; Keskin, 2007), implies that the C. prolifera meadow
in Elounda Bay is an important juvenile habitat for the wider area.
The occasional visitors were a major group, in terms of number
of species, although they represented only a small fraction in the
study area (< 1% of the total abundance and biomass). Despite the
high catch efficiency of the boat seine, the lack of replicates within
seasonal sampling periods and the life-history characteristics of
several labrid and other species which do not have school-forming
behaviour might have contributed to a possible oversight of other
resident species.

The semi-enclosed coastal marine ecosystem of Elounda Bay
characterized by a dense monospecific C. prolifera bed as well as
specific abiotic and biotic features could therefore be considered as
an important habitat for the development of fish and cephalopod
species, thus contributing to the conservation and maintenance of
marine biological resources of the wider area. However, further
research into the functional role of the C. prolifera meadow as a
nursery habitat as well as comparisons with other potential juve-
nile habitats in the area are required. Moreover, studies on fish as-
semblage structure in C. prolifera meadows and comparisons with

other vegetated and/or non-vegetated habitats are also essential in
order to better understand the role of macroalgal habitats that so
far have received very little attention in comparison with seagrass
meadows.
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due to high numbers of recruits. The lowest density and wet biomass associated with P.
oceanica meadows were observed during autumn and winter. The role of C. prolifera seabed as
an optimum habitat for juvenile fish and cephalopods is revealed.

Keywords: C. prolifera, P. oceanica, seasonal variations, semi-enclosed coastal ecosystems,
shallow habitats, nursery ground

EIZAI'QI'H

To TopdKTd OIKOGLGTILOTE OTOTEAODV TOIKIAOLOPPO KOl TOPOYDYIKO GUGTHATO
kaBmg, petald GAA®V, TOPEYOLV TPOON KOl KATAQVY o€ moAvdpiOpa €idn wapudv kot
aomovovrlov (Beck et al. 2001). H mapovcio PAAGTNONG 0 TETOWO OIKOGLGTAIATO CUUPAAAEL
oTN LEYOADTEPT TOIKIMO 0DV YOpLOV, E0IKE VEUPOV OTOUMV, ATO LT CE EVOLUITNLOTO
yopic Practnon, egottiog TG VYNANG TOALTAOKOTNTOC Kot Tapoy®ykotntag tovg (Guidetti &
Bussotti 2002). Ta yvopicpota avtd € cuvovacoud UE TO UELOUEVO Kivouvo Bfpevuong Kot TV
apBovia Tpoeng ta yapoktnpilovv ¢ onuaviikd medio veapdv atopmv yoplodv (Guidetti
2000). Qotdéco, mn doun g PAdoTnong kar Oyl o TOHmOg NG Qaivetor va kabopiler To
YOPOKTNPIGUO TOVG MG TEdlD VEAPDOV ATOU®OV YopldV, KABDG LITAPYOVY AYEC OMUOVTIKEG
dpopég oty agbovia, v avantvén 1 TV eTPimon TOV veopdV YopldV 6To EVOLULTILOTO
TOV QOVEPOYOU®V amd avtd Tov pokpoeukdv (Heck et al. 2003). i Meodyewo, ot
TEPLOGOTEPEG PEAETEG ExouV emkevipwbel otV 1ybvomavida mov oyetiletal pe v Posidonia
oceanica (Linnaeus) Delile, 1813 (k. [Toceddvia, neptune grass), kabmg emiong kot pe GAlo
glon eavepdyopmv (m.y. Francour 1997, Guidetti & Bussotti 2000, 2002). ITop '6Aa avtd,
evolTuota pokpoeukav, onwg m Caulerpa prolifera (Forsskal) J.V Lamouroux, &yovv
peretnOei eddyiota (Oliva-Paterna et al. 2006, Verdiell-Cubedo et al. 2007).

O KoéAmog tg EAolvtag sivar po nuikielotn meployn mov Ppioketor oto Popeto-
avatolko tunpa g Kpntng. H eocwtepikn Aekdvn tov KaAvmtetal amd £vo tokvo APadt Tov
yhopopvkovg C. prolifera, evd M eEmtepikn Aekavn KaAvmteTtal ond Asywmveg P. oceanica. Ot
oTOYOl 1TNG MOPOVCHG HEAETNG, MOV TPAYUATOTOWONKE o©Ta TAGICIO €VOG E€PELVNTIKOV
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wpoypappatog tov IBABBYK (2006-2007) kot ypnuatodotidnke and ™ Nopapyio Aacibiov,
glvar M oOyKplon G EMOYKNG OOUNG Kol TNG SLVOUIKNAG TNG Tovidog TOV Wopudv Kol
KEPAUAOTTOOWMV OV GYETIOVTUL LE TOVG GVYKEKPIUEVOLG AEUDVES KABMG Kot 1) SEPELYVNON TOV
POAOV NG TEPLOYNG LEAETNG G TTEGTO GTPATOAOYNONG VEAPDV ATOUDV.

YAIKA KAI MEGOAOI

O Koinog g EAloOvtag elval mpo@uAaylévog amd TNV KLHOTIKY Opdon oG Kot
emovaVvel pe tov avorytdé Koimo tov Mepapuméliov pécm dvo kavallmv TAdtovg LoAlg 750 m
kot 150 m (Ewc. 1). Koalbomrer cuvolikd emipdveto 6.5 km® evéd 10 £60TEPIKO TUAHA TOV &XEL
empavewa 4.7 km’,xon péyloto PaBog 8.7 m kat givar TPOPUANYHEVO GO TNV KLHATIKY Spdon
UG Kot EMKOVOVEL e Tov avolytd Koimo tov Mepauméilov pécwm 600 KOvOM®dY TAGTOVS
poAc 750 m kot 150 m . H Bgppokpacio oty v34tivn 6ThAn Topovotdlel £VTovn emoyKoTnTa
6710 €00TeEPIKO Tov KOATov wvpoawvdpevn and 13°C 1o yewmva péxpt 25-26°C t1g apyég tov
POvoTtdPOL, VD Elval YAUNAOTEPT TO YEWLAOVO KOl VYNAOTEPN TO KOAOKAIpL 6E oYEoMN WE TO
eEmtepikd tunpa tov. H alatdomra mapapével otabepn kab’ oAn ) didpkelo tov €rovg (38-
39%0). Ol GUYKEVIPAOGELG TNG YA®POPVAANG-U, TV PAULOYPOCTIKOV KOl TOV 0pYOVIKOD AvOpoka
670 vepd Kal 6To ilnpo Tapovstalovy TAPOLOLN YMPIKN KOl YPOVIKY KOTAVOUN UE ONUAVTIKG
VYNAOTEPEG TIWEG €0TEPIKA TOV KOATOL 00MYOVTOG GTO GULUTEPUCUO TNG VYNANG
TPOTOYEVOVG TOPAYOYIKOTNTOS Ko’ OAn T Odpkel tov €tovg. H eocwtepikn Aekdvn tov
KoAmov yopaktnpiletal amd v enikpdnon KAASHATOV IA00G-apyilov 6€ T0G0GTO OV POAVEL
70 60% v otV €£MTEPIKN AEKAVN TO VIOCTPOLLO ATOTEAEITAL Ad AemTh] mG péTplo appo. H
AETTOUEPNG TEPLYPAPT) TOV TEPIPAALOVTIKOV TOPAUETP®Y OTNV TEPLOYN HEAETNG divovrtal
otovg Ntovvag ef al. (2010).

N
-
KaAdda 2

KoAtrog
MepapmréAAou

Ewova 1. Ieproyég derypotoinyiog (Karades) ecotepika ko eEmtepikd Tov Kéimov g Ehovvrag.
Figure 1. Sampling areas in the inner and outer part of Elounda Bay.

Y10 mAoiclo NG OLYKEKPIUEVNG MEAETNG, TpayuatomomOnkay €61 derypatoAnyieg
(Mdiog 2006, Iovitog 2006, ZentéuPprog 2006, NoéuPprog 2006, defpovdprog 2007, Ampiiiog
2007) pe ypnon Pwrldtpata e 600 TaPUdOCIOKES KOAGIEG PHEoA Kol ££® amd TOV OPHO TNG
Elovvtog (Ewc. 1). Metd tn peTOQOPE TOV GUVOAOL TOVL OALEVUOTOC OTO EPYOGTNPLO EYIVE
KATOYPOPT OA®V TOV 0OV YoPLOV Kol KEPAAOTOI®V KOOMOS £TioNG KATAUETPTOT TOL aPlOLLOD
TOV o0topmVv kot g Bropdlog yio kdbe €idog ava derypatoinmtikny enwpdveia (0.6 extdpia).

Mo 1t diepedvnon ¢ movidikng cvyyévewng, pe Paon v aebovia kal t Propdla,
epappdotnke n pnéBodog g devbétnong (MDS-Multi-Dimensional Scaling) pe dvedidototn
ameoVIon TG ddTaéng Tov detypdtov. ' v epappoyn g Taparave pebddov ekTiundnke
N opoldTNTO TOV SEIYHATOV [E Ypnorn Tov deiktn opotdtntog Bray-Curtis kot to dedopéva
petooynuatiotnkav o log (x+1). Ilpokeyévov va domoT®OOLY 0l TLUYOV GTUTIGTIKAG
ONUOVTIKES SLUPOPES TNG TAVIOOS LETOED TNG ECMTEPIKNG KOl EEMTEPIKNG KOAASAG TOV KOATOV,
ypnowomomdnke mn otatiotik dokipacioc ANOSIM (Analysis Of SIMilarities). ' ™
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OTOTIOTIKY emeéepyacio TV dedouévav ypnoiponomonke 10 otatiotikd npoypappe PRIMER
v6.

AIIOTEAEXMATA KAI XYZHTHXH

Yy ecmteptkn Kot eE®TEPIKN Aekavn Tov KoAmov cuAdéyxbnkav cuvoiikd 12621 kot
8077 dropo yapudv to. omoio oviikovv og 34 (22 owkoyéveleg) kal 39 (24 owkoyéveleg) €idn
avtiotoya. H mowiddtnta tov elddv yapidv mtov Bpédnkoav oty EAovvia gival Tapodpoto pe
GAV evdlatnudToy mov koAvmtovior amd PAdctnorn (Guidetti 2000, Guidetti & Bussotti
2000, Verdiell-Cubedo et al. 2007). Ocov apopd ota Kepaidmoda, tpia €idn Ppébnkav cto
eomtepkd kal 1o e&mtepikd Tov KoOAmov pe 1 Sepia officinalis Linnaeus, 1758 (covmid
cuttlefish) va mailelr tov mo onpaviikd poro. 1o gowtepkd tov KoAmov mapotnpnOnke
péytotn aebovia e tybvomavidog Katd v KaAokapwv tepiodo (4959 dropa - lodiiog 2006)
OV OPEIAETOL KVPIOC GTNV EUEAVIOT LEYAA®Y TANOLGUDOY VEOPDV ATOUOV YOPLOV TOV EWOMV
Boops boops (Linnaeus, 1758) (yoma, bogue) (53% tng ocvvohkng apboviag), Spicara smaris
(Linnaeus, 1758) (nopida, picarel) (22%) xow Mullus barbatus Linnaeus, 1758 (kovtcopovpa,
red mullet) (10%). Ztnv meployn ¢ eEOTEPIKNG KOAASAG, KUTA TN @OVOT®PIVY KoL YEWLEPIVY
nepiodo, N apbovio pel®ONKE SPACTIKA (OC OMOTEAECUA TNG EMOYYEALOTIKNG OpOGTNPLOTNTOG
g oMeiog. 1o eomtepkd Kot e&mtepikd tov KoAnmov cuiriéyOnioav 80 kot 90 mepimov Kidd
yoplodv Kol KepaAomodwv, avtiotowo. H ovvolikr vypn PBuopdlo tov oreduatoc otnv
€0MTEPIKT KAAASH KupavOnke amd to 20 mepinov KIAG ™ eOvom®PIVY Kot YELEPIVT TTEPi0d0
v va pewwdel ota 2.5 — 4.5 kihd v dvoién. To kepardmodo S. officinalis tav to MO
onuavTikd €idog kot amotélece 10 30% TOL GLVOAKOV aMevpatog. Ta yapiow mwov Eman&av
oNUavTIKO poro gival to €idn B. boops (16% ovvolikng Propalog), M. barbatus (13%), S.
smaris (12%) wou Siganus luridus (Riippell, 1829) (yeppavédg, dusky spinefoot) (5.6%). Xnv
eEmtepikn KaAdda To KaroKaipt, Tepiodo amaydpevong g aheiog pe PrviloTpata, cCLAAEXONKE
N LEYOADTEPN TOGOTNTA YopldV TTov £pBave ta 34 cuvolikd KIAG peTa&d Twv omoiwv 11 Kild
tov &idovg Pagrus pagrus (Linnaeus, 1758) (eayxpi, red porgy). Metd tnv évopén 1ng
OALEVTIKNG TTEPLOSOV TAPUTNPNONKE TTMOON OTNV TOPAYOYN OMEVUATOS HE OTOTEAEGLO TO
POVOT®OPO KOl TO YEWDVO 1| TOGOTNTA TOL OAEVUATOS VO KupovOel petago 3 kot 5 kilov. H
Oeppokpacio aivetal vo omoTeEAEl KOl GTI GLYKEKPILEVT TTEPLOYT] OMNUOVTIKO TOPAYOVTO CE
oxéon uHe TNV Katovoun ¢ ybvomavidog Omwg Kol oe GAAN TOPOHO  EVOLUTNHOTO
pavepoyapnmv Kot pakpoeukov (Guidetti & Bussotti 2000, Verdiell-Cubedo et al. 2007).
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Ewova 2. Avaypappota MDS pe Baon v A) apBovia (R = 0.54, p <0.01) ko B) propale (R = 0.69,
p <0.01) €0V YoprOV Kol KEQALOTOd®MV oV cVALEXONKaY 6Ty gomTepiki] (EX) ko eEoTepun
KoAddo (EE) Tov k6Amov tng ELovvTog oTic derypatoinatikéc meptodovg (Mang 06, Tovd 06, Xemt
06, Noép 2006, ®efp 07, Antp 07)

Figure 2. Plots of MDS based on the A) abundance and B) biomass of fish and cephalopod species
collected in the inner (EX) and outer (EZ) part of Elounda Bay during six sampling periods (May
06, July 06, Sept 06, November 2006, Feb 07, Apr 07)
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To péoo Bapog avd Gtopo yoplod mov aAledinke 6Ty €0TEPIKN KoAdda avénonke
TPOOJEVTIKA amd 2.5 ypoapupdpla n Bepvi mepiodo uéypt ta 15.5 ypopupdpilo katd v nepiodo
ToV Yeldvo. Avtifeto, ommv emtepikn kaAddo m oyéon avty Papovc—apboviag Tov
OAEVLIOTOG KLURAVONKE OTIC d1dpopec emoyég Me dwpopetikd mpotumo. H pukpdtepn Tiun
wapotnpnonke v dvoin (5.6 ypapupdpla ovd GTopo), evd To EOVOT®PO KAl TO YELLMOVA
alevdnkav oy e€oTepikn KoAGda peydio dtopa pe Bapog Katd péco 6po ta 50 mepimov
YPOUUAPLO TO GTOUO. Xg YEVIKES YPOUUUES, TO HEGO PApog yaplod mov aAedinke otnv KaAddo
NG E0MTEPIKNG AeKAVNC Tov KOATOU € OAeg TIC detypatonyiec EpBave ta 6.2 ypappdplo ova
dtopo, eved avtictolya otnv e£mTEPIKN KOG TO PLEGO BAPOG NTAV CMUAVTIKA LEYOADTEPO Kl
Eemepvovoe ta 9.5 ypappdpla ava dropo. To HEYaAVTEPO TOCOGTO TMV EOMV Yopldv (m.y. M.
barbatus, B. boops, S. smaris, M. surmuletus, P. acarne) xob®¢ Kot 100 KePOAOTOSov S.
officinalis mov Ppébniov 010 ecmTEPIKO ToL KOATOL (Thved amd t0 90% g apboviag Kot g
Bopalag), ekmpoo®meiTol ATOKAEIGTIKA OO HKPOV HeYEBOLG GTOUO KATL TOV VTOJSEIKVVEL TO
onuavtkd poio g C. prolifera o¢ medio avanTvENG VEOPOV aTOL®OV OTTMOC Exel deryBel Kot yia
evotatpota eavepoydpwv (Francour 1997, Guidetti & Bussoti 2000).
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Néeg mAnpodopieg oxetka pe tnv gpdavion, katavoun kat adOovia veo-gloaxOéviwy
eldwv Yapuwv otig aktég tng Kpntng
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Turua Aliag, Mepupépeia Kpritng, A.A.0.K. Aactdiou, MoAutexveiou 1, TK 72100 Ay. NikdAaog, u15218@minagric.qgr

NepiAnyn

H mapouoa epyacio adopd otnv eudavion, Katavoun kot apBovia veo-sloayBéviwy eldwv PapLwV OTLG OKTES
tou N. AacBiou kat Baoiletal os 15 melpapatikég cUpoelg pe Btlotpata Kat katadloelg (kalokaipt 2009).
Amo ta 12 €idn mou kataypadnkav (11 AecosPlavoi petavdaoteg), To AtAavtikng npoéleuong Apterichthus
caecus Kal ta Ascoeslava £ibn Lagocephalus suezensis, Torquigener flavimaculosus kat Upeneus pori
avadépovral yla mpwtn ¢opd. Euputepn e€amAwaon otnv neployn HEAETNG Mapouasiaoav ta idn Pteragogus
pelycus, Stephanolepis diaspros, Siganus luridus kot S. rivulatus. Avahoya amoteAéopata €xouv mapatnpnOet
ylo QUTA Ta £16N Ko o€ AANEG TTEPLOXEG TOU VoTiou Alyaiou.

NEgeLg KAeWSLA: vEo-sloayBEvTa €ibn Paplwy, Aeooelavoi HeETavVACTEC, avatoAlkry MeoOyELOg

New information on the occurrence, distribution and abundance of non-indigenous fish
species along the coasts of Crete Island

Koulouri, P.l, Kalogirou, S.z, Maidanou, M.1’3, Psohiou, E.4, Dounas, c!

YInstitute of Marine Biology, Biotechnology & Aquaculture, Hellenic Centre for Marine Research, Former American base of Gournes, 71500,
Heraklion, Crete, yol72@hcmr.gr, mariam@hcmr.qr, kdounas@hcmr.qr

?Institute of marine Biological Resources & Inland Waters, Hydrobiological Station of Rhodes, Hellenic Centre for Marine Research, 85100,
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Abstract

The present study concerns the occurrence, distribution and abundance of 12 non-indigenous fish species (11
lessepsian immigrants) collected along the coasts of Crete Island in 15 boat seine catches and recorded by
divers (summer of 2009). Four of these species, Apterichthus caecus of Atlantic origin as well as Lagocephalus
suezensis, Torquigener flavimaculosus and Upeneus pori of Indo-Pacific origin, are reported for the first time.
The most extensive distribution was observed for the species Pteragogus pelycus, Stephanolepis diaspros,
Siganus luridus and S. rivulatus. Similar results for these species have also been observed in other areas of the
southern Aegean Sea.

Keywords: non-indigenous fish species, lessepsian immigrant species, eastern Mediterranean

1. Elcaywyn

Ytn Meooyelo, 10 ¢otvopevo £loBolic fevikwv £8wv eival MOAU €VIOVO HE ONUOVTLKECG
OLKOAOYLKEG, KOLVWVIKEG KOL OLKOVOUIKEG OUVETELEC. EWdkOTeEpa yla Ta Yapla twv EAANVIKWVY
Bahacowv 42 fevikd €l6n €xouv Kataypadel péxpl mpoodata, n MAELOVOTNTO TWV OmMolwv €xeL
Bpebel oto votloavatoAwko Awyaio (Papaconstantinou, 2014). Mapd tnv umotpormikn BaAdoola
meploxn TN Kpntng, o cuvoAlkdG aplBpog Twv Eevikwy 8wV Paplwy Tou €xouv kataypodel HeExpL
ONUEPO OE OUTH TIOPAUEVEL OXETIKA XOUNAOG (Peristeraki et al., 2006; Corsini-Foka & Economidis,
2007; ELNAIS, 2014), yeyovog mou mubavotata odeidetal ota peydla Badn mou meptBdAiouv tn
oTevh NREPWTK udalokpnmida, oAAA KAl OTn HUIKPR HEXPL OTLYUNG E€PEUVNTIKN Tpoomabela.
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ZKOTOG TNG gpyaciag ival n kataypadr VEwV Kol TPOCOETWY OTOLXELWY OXETIKA e TNV eUdavion,
katavoun kat adBovia véo-eloaxBéviwv eldwv Papwv otn BaAdoola mepoxn tng Kpntng. Ta
otolxela autd mpoékuPav Kata Tn SLAPKELD EVOG EPEUVNTLKOU TIPOYPApLaTOG Tou IOABBYK - EAKEOE
(2009-2010) pe oto)o TNV KaTaypad TWV MOPAKTLWY EVOLAITNUATWY avATTTUENG MANBUCUWY VEAPWV
OUwvV vPnAng eumopikng aflag ot aktég Tou NopoU AaclBiou kal xpnuatodotnBnke amd tnv
Nopapytakn Autodiloiknon AactBiou (Ntolvag, 2010).

2. YAwa ko péBodot

Ta dtopa Twv véo-clooxBeviwy edbwv Popuwv ta omola e¢etdotnkav ocuAAEXBnkav amo 15
oupoelg ToU Tpaypatorow|Bnkav  pe  PBuwrlotpata  (kalokaipt 2009). Ou SewypotoAndieg
paypatonolnOnkav oe SU0 MAPAKTIEG MEPLOXEC TNG KpATNng: Tov KOATO Tou MepapuBEANOU UE ULKTO
TUTo WNUATWY (aUUOo-LAUWEN) KAl TIC AKTEG TNG lEPATIETPOC PE OUUWOEG uTtOoTpWHA. Ta BAdn twv
otaBuwv delypatoAnyioag kupaivovral anod 8 €wg 37 petpa (Mivakag 1). Ta dtopa Twv Paplwy mou
OUM\EXBNnKav mpoodlopiotnkav oe enimedo £idoug. Kataypddpnke o cUVOALKOG aplBUOC aTOUWY Kal
TO GUVOALKO Bapog ava €idog Paplol Kal aTn GUVEXELD TO OALKO pnkoc (akpifeta 0.01 m) kal to
Bapog (akpifeta 0.01 g) kaBe atopou. Ol CUVIETAYUEVEG TWV OTABUWV SelypatoAnyiag Kat n
emupavela TG KABe oclpong umoAoyiotnkav pe xprion GPS (Nivakag 1).

Nivakag 1. Ztolxeia otabpwv SelypatoAnPilag MEPAUATLKNG AALELAG OTLC AVATOALKEG AKTEG TNG KpNntNng.

, r 5 r 5 , E Huep.
StaByol sva'adnko EwV!)ad)l.KO B&Boc (m) thmn p.elp

TAdGTog HAKOG (extapra) alteiog
St. M1 35°09'27.31” 25°51’47.68" 15-32 38.4 23/6
St. M2 35°07°02.03” 25°48'41.43" 18-31 30.7 24/6
St. M3 35°08'20.10” 25°44'19.00” 15-36 27.4 24/6
St. M4 35°10'23.50” 25°43'04.50” 12-34 18.2 25/6
St. M5 35°14’53.00”  25°44’15.50” 10-36 7.3 26/6
St. M6 35°15’02.42”  25°44’13.43" 10-32 14.8 26/6
St. M7 35°18'49.30”  25°45'25.14” 8-34 17.5 27/6
St. 11 35°00'17.67”  25°41'01.48" 20-37 12.5 8/7
St. 12 35°00'26.69” 25°41'34.72” 15-27 10.6 8/7
St. 13 35°00'09.13” 25°43'02.46" 12-30 9.7 12/7
St. 14 34°59'50.67”  25°45’27.348" 11-30 9.8 10/7
St. 15 35°00'14.32” 25°49'43.83" 10-30 10.1 10/7
St. 16 35°01°06.41”  25°52’38.55” 8-32 11.3 9/7
St. 17 35°01'47.25”  25°59'20.69” 10-25 14.2 11/7
St. 18 35°01'29.06”  25°59'38.40” 11-29 10.5 10/7

3. AnoteAéoparta

JUVOAKA efetdotnkav 196659 dtopa Hetall Twv omoiwv mpoodlopiotnkav 1154 dtopa véo-
eloaxBévtwy edwy, Ta onola avikouv oto ATAavTikng poéAeuaonc Apterichthus caecus (Linnaeus,
1758) kat oe 10 AecosPlava €i6n Yapwwv: Siganus rivulatus Forsskal, 1775, Siganus luridus Ruppell,
1828, Stephanolepis diaspros Fraser-Brunner, 1940, Torquigener flavimaculosus Hardy and Randall,
1983, Pteragogus pelycus Randall, 1981, Upeneus mollucensis (Bleeker, 1855), Upeneus pori Ben-
Tuvia and Golani, 1989, Lagocephalus sceleratus (Gmelin, 1788), Lagocephalus suezensis Clark &
Gohar, 1953 kau Fistularia comersonii (Ruppell, 1835). H mapoucia oktw otdépwyv evdg emumAéov
Aeooslavou eidoug, Sargocentron rubrum (Forsskal, 1775), emBeBatwbnke pe omTikA mapatpnon
LE autovoun katdduon atov kOAto MepapuBérlou. H adBovia twv Paplwv Kupavonke amo 80 £wg
1596 dropo/xA\p® otov KOAo MepapBEAou kat amd 53 éwe 2649 dtopa/xAp’ oTIC aKTEC TNC
lepdmetpac (Mivakes 2, 3). H vypr Blopdla Toug KUPAvOnke amd 0.43 éwg 28.34 KAG/XA® kat omd
3.83 éw¢ 274.14 kAG/YAW’ avtiotowa otic Suo meploxéc (Mivakeg 2, 3). O PéyLoTeC Tiuéc adBoviag
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kat Blopalog mapatnpndnkav otoug otabpoug M2 kat 13 e€artiog twv Kuplapxwyv 8wV S. diaspros
kat L. sceleratus, avtiotowxa. Ta €ién S. luridus, S.rivulatus kau P. pelycus epdavifovtal va eivot
Kuplapxa Kal Tl SUO TEPLOXEG LEAETNG.

4, Supnepaopata/ulitnon

H mapouoia twv ewdwv A. caecus, U. pori, T. flavimaculosus kat L. suezensis emiBefatwvetal yla
npwtn ¢opd amnod T aKTEG TNG KpNTNG 0TO MAXIOLO TNG OUYKEKPLUEVNG PEAETNG. H mapouoia kalt
e€amlwon twv umolomwv AsoosPlavwy eldwv OTIG OKTEC TNG KpAtng €xel emiPePalwbel ta
televtala 6€ka xpovia (Peristeraki et al., 2006; Corsini-Foka & Economidis, 2007; ELNAIS, 2014). H
napoucia Twv ewbwv F. commersonii, U. moluccensis, U. pori koL L. suezensis OTL( OKTEG TNG
lEPATETPAG KAL N amoucia Toug amo tov KOATo tou MepapuPBélou odeiletal miBavotata otnv
ENELPN EMAVOANTITIKWY SELYUATWY, HLag Kol To Suo mpwta £idn £xouv &N Kataypadel oTIC AKTEG
™G Bopelag Kpntng (Peristeraki et al., 2006). Ta fevika €idn ta omola BpéBnkav amotehouv to 15%
TEPITIOU TNG CUVOAIKNG TTOKIAOTNTAC TwV Paplwwv ou cuAAEXBnkav otig duo meploxég (Ntolvag,
2010). H péon tun adboviag kat Blopalag Twv Eevikwv 8wV ¢ptdavouv mepimou 1o 0.5% kat to 3.5%
NG oUVOAKNG adBoviag kal Bopdlag avtiotoa Twv Paplwv mou aAlevdBnkav ot SUo TIEPLOXEC
(Ntouvag, 2010). Ta mapandvw anoteAéopata cupBadilouv pe €peuveg ou €xouv Sie€axOel kal os
AGAAeC TiepLOXEG Tou voTlou Alyalou (Kalogirou et al., 2010; Lefkaditou & Petrakis, 2010; Lefkaditou et
al., 2010).

Nivakag 2. ApOovia kat Bropala véo-eloaxBeviwy eldwv PapLwy, oTLg OKTEG TNG BA KpAtng.

M1 M2 M3 M4 M5 M6 M7

dropa/km’

S. diaspros 76 1570 131 115 288 88 63
S. luridus 40 3 60 300 20 11
S. rivulatus 20 31 145 7
P. pelycus 23 4 104 14 7 6
L. sceleratus 3
A. caecus 3
T. flavimaculosus 3

20volo 143 1596 226 665 328 95 80

kg/km’
S. diaspros 1,82 28,05 2,77 2,47 9,32 3,04 0,10
S. luridus 0,60 0,07 0,70 3,10 1,40 0,23
S. rivulatus 0,30 0,50 2,10 0,70
P. pelycus 0,23 0,10 1,37 0,15 0,10 0,10
L. sceleratus 5,47
A. caecus 0,10
T. flavimaculosus 0,10

Z0volo 839 2834 4,07 904 11,57 3,14 0,43
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Nivakag 3. ApOovia kat Blopala véo-sloaxBéviwy eldwv Paplwv, otig aktég the NA Kprtng.

11 12 13 14 15 16 17 18
dropa/km®

L. sceleratus 1938 28
S. luridus 136 132 474 31 40 9 29
S. rivulatus 16 75 93 71 99 21 29
P. pelycus 40 19 113 20 30 27 10
U. moluccensis 112
S. diaspros 8 21 14 10
F. commersonii 18
L. suezensis 10 10
U. pori 10

Zuvolo 312 226 2649 143 168 53 63 76

kg/km®
L. sceleratus 235,01 3,34
S. luridus 520 5,19 33,20 0,74 1,01 1,24 0,95
S. rivulatus 0,40 1,70 3,40 2,03 4,11 2,46 2,86
P. pelycus 0,39 0,16 1,49 0,30 0,26 0,40 0,19
U. moluccensis 3,64
S. diaspros 0,20 0,70 1,41 0,38
F. commersonii 2,29
L. suezensis 0,35 0,50
U. pori 0,26

Zuvolo 9,84 7,05 27414 3,83 538 393 721 4,38
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ABSTRACT

The present study investigates for the first time in the Mediterranean Sea the feeding
habits of a fish assemblage associated with a Caulerpa prolifera meadow on a
temporal basis (May 2006, July 2006, September 2006, November 2006, February
2007 and April 2007) in a semi-enclosed coastal marine ecosystem (Elounda Bay,
Crete Island). Feeding patterns derived from stomach content analysis of pelagic and
demersal fish species within the assemblage are described in terms of numerical
abundance and frequency of occurrence of prey taxa. Results of the present study
have shown that fishes examined had high food intake and at the same time they fed
on a specific range of food types. Four different feeding guilds could be distinguished:
demersal, pelagic as well as herbivorous and piscivorous. Temporal variations were
also observed. Trophic diversity patterns of the fish species studied were also
compared with those derived from macrofaunal samples collected by using an
epibenthic sledge and a plankton net in the same area. The presence of a continuous

meadow of C. prolifera in this shallow wave-sheltered area characterized by high



organic matter input has allowed the settlement of a highly diversified macrofaunal
community which seem to support an important feeding ground for the associated fish
assemblage and its juveniles. The coexistence of so many different fish species
implies their high trophic flexibility and ability to partition available food resources,
which is probably a fundamental aspect that allows survival in this particular habitat.
Results of the present study could also provide evidence on the protection value of
this habitat, which is essential for implementing a multispecies approach to decision

making and management of fisheries resources of the local region.

Keywords: marine fish, demersal fish, feeding ecology, stomach content analysis,

Caulerpa prolifera, prey availability, eastern Mediterranean

INTRODUCTION

Coastal marine habitats (e.g. semi-enclosed bays, seagrass and macroalgal
meadows, lagoons etc) are among the most productive, diversified, yet threatened,
ecosystems in the world as human activities affect the delivery of many key services
derived from them (Halpern et al., 2008). Most of these habitats provide high food
resources availability and protection against predators thus supporting highly
diversified and abundant populations of invertebrates and fish especially during their
early life stages (Orth et al., 1984; Beck et al., 2001; 2003). Due to their high
diversity and productivity, these nearshore marine ecosystems are often referred to as
“nursery grounds” (Beck et al., 2001) or “effective juvenile habitats” (Dahlgren et al.,
2006) and cited as justification for their protection, management and conservation.

Despite the important juvenile contribution of different marine habitats to the



dynamics of the fish populations, most of the studies in the coastal zone have focused
on distribution of fishes concerning diversity, biomass, abundance and body size (e.g.
Guidetti, 2000; Deudero et al., 2008; Kalogirou et al., 2010; 2012; Cheminée et al.,
2013). Furthermore and for protection, management and conservation purposes, the
information on the crucial role of specific coastal marine areas for spawning, feeding
or growth of fishes to their maturity has been scattered (Guidetti, 2000; Stal et al.,
2007; Koulouri et al., 2016).

Predator-prey interactions are a primary structuring force vital to the resilience
of marine communities and sustainability of the world's oceans (Hunsicker et al.,
2011). Human influences on marine ecosystems mediate changes in species
interactions. Food habits and feeding ecology of organisms utilizing specific habitats
help to illustrate their role in ecological interactions as well as community structure
and function of marine ecosystems (Nakamura et al., 2003; Ramirez-Luna et al.,
2008; Hammerschlag et al., 2010). Ecological forecasting, ecosystem management,
and marine spatial planning require a better understanding of food web relationships.
Therefore, many studies on feeding ecology have been conducted for different fish
communities (e.g. Darnaude er al., 2001; Stal er al., 2007; Dolbeth et al., 2008;
Hajisamae, 2009; Zupo and Stiibing, 2010; Koulouri et al., 2015; Compaire et al.,
2016). However, much less is known concerning the feeding ecology of fishes
inhabiting vegetated systems (Bell and Harmelin-Vivien 1983; Rozas and Odum
1988; Edgar and Shaw, 1995; Horinouchi and Sano, 2000; Zupo and Stiibing, 2010),
despite the fact that the presence of submerged aquatic vegetation has often been
reported as supporting highly diverse fish assemblages and numbers of fishes as well
as their juveniles (Guidetti, 2000). Moreover, no links are evidenced to prey

availability for marine fish communities in vegetated habitats, while there are just a



few of them for non-vegetated systems (Hinz et al., 2005; Jaworski and Ragnarsson,
2006; Stal et al., 2007; Dolbeth et al., 2008; Hammerschlag et al., 2010; Briones et
al., 2012). Actually, there is lack of information on the availability of prey organisms
in the marine environment and therefore, it is poorly known if fish select their prey or
exploit food resources on a density-dependent pattern (Hinz et al., 2005; Fereira
Rezende et al., 2011; Briones et al., 2012).

In the Mediterranean Sea, there is a plethora of studies concerning feeding
habits or preferences of specific marine fish species (e.g. Stergiou, 1988; Ben-Eliahu
and Golani, 1990; Golani and Galil, 1991; Labropoulou and Eleftheriou, 1997;
Labropoulou et al., 1997; 1998; 1999; Darnaude et al., 2001; Karachle and Stergiou,
2014). On the contrary, there is little relevant information on fish communities of a
specific habitat (e.g. Bell and Harmelin-Vivien, 1983; Fasola et al., 1997) and
moreover in relation to their prey availability (e.g. Labropoulou and Papadopoulou-
Smith, 1999; Koulouri et al., 2015) especially in vegetated habitats (Zupo and
Stiibing, 2010;). Furthermore, macroalgae-dominated ecosystems have so far received
hardly any attention, and until now there are no studies concerning feeding habits or
preferences of the fish species or assemblages associated with these habitats.

The present study investigates the feeding habits of the fish assemblage
associated with a Caulerpa prolifera (Forsskdl) meadow in relation to prey
availability in the semi-enclosed Elounda Bay (Cretan Sea, eastern Mediterranean).
The main objectives are: a) to describe and examine the feeding patterns (diet and
strategy) of each fish species within the assemblage; b) to characterize the fish fauna
in the study area by using trophic guilds; c) to evaluate temporal changes in food
compositions of selected species in relation to ontogenetic changes and prey

availability of the study area; d) to compare fish diets with food resources potentially



available in the study area; e) to set a generalized consumer-resource system for the
main fish species of Elounda Bay. Since there is no published information on the diets
of fish from Elounda Bay, the results of this study also aim at better understanding the
biology of predator and prey species as well as being useful for stock and ecosystem-

level analyses.

MATERIALS & METHODS

Study area

Elounda Bay (surface area of 6.5 km?) is a semi-enclosed coastal marine
ecosystem that is characterized by shallowness and relative isolation from the outer
coastal area of Mirabello Bay (Fig. 1). Due to these features the bottom is well
irradiated, while currents and hydrodynamics are closely conditioned by bottom
topography, favouring the accumulation of inorganic and organic material and
maintenance of the fine-grained silty surface sediments. The environmental variables
in the water column and the surface sediments of the study area have been described
in details in Maidanou et al. (2017). The seawater temperature shows strong
seasonality (13°C - 25°C) while salinity remains stable (38 — 39%o). Surface sediments
are classified as mud (fraction <63 pm makes up more than 40%-70% of the
sediment). Estimations of nutrients concentrations in the water column indicate an
oligotrophic to mesotrophic marine environment, with phosphates being the limiting
factor for its primary production. The study area is also classified as having a
moderate to good Ecological Quality Status according to chlorophyll a concentrations

(Water Framework Directive 2000/60/EC).



The present study was carried out in the inner shallow part of the Bay (surface
area of 4.7 km?, 2-9 m depth, Fig. 1), covered by a homogenous C. prolifera meadow
which has been characterized as an important habitat for the growth of juvenile fishes
and cephalopods, thus contributing to the conservation and maintenance of local
marine biological resources (Koulouri et al., 2016). The commercial species Mullus
barbatus and Sepia officinalis are the most important residents of the of C. prolifera
habitat followed by Gobius niger, Parablennius tentacularis and Symphodus cinereus
(Koulouri et al., 2016). Moreover, the species Boops boops, Spicara smaris, Pagellus
acarne, Spicara maena, Mullus surmuletus, which exhibit an extremely high number
of juvenile migrants in this shallow and sheltered vegetated habitat (Koulouri et al.,
2016), comprise main target species for commercial fisheries in the Cretan Sea
(Kallianiotis et al., 2000). The presence of the continuous meadow of C. prolifera has
allowed the settlement of important macrobenthic populations such as crustaceans and
molluscs (e.g. the amphipods Caprella acanthifera acanthifera, C. acanthifera
discrepans, C. rapax, Microdeutopus stationis, M. anomalus, M. bifidus, M.
versiculatus, Quadrimaera inaequipes, Phtisica marina, Perioculodes longimanus
longimanus, Leptocheirus bispinosus, the gastropods Pusillina lineolata, Retusa
umbilicata, Bittium reticulatum, the bivalves Abra alba, Parvicardium exiguum, the
cumaceans Iphinoe trispinosa, 1 serrata, Cumella limicola, the tanaid Leptochelia
sp.), described in details in Maidanou et al. (2017), which support the above-
mentioned associated with C. prolifera meadow diverse fish community (Koulouri e?

al., 2016).



Sampling design and techniques

Fish samples were collected during daylight hours on six occasions: May
2006, July 2006, September 2006, November 2006, February 2007 and April 2007, at
site A (8 m depth) -the only traditional boat seine fishing ground in the Bay- of the
study area (Fig. 1). The boat seine net used (cod-end mesh size: 8 mm bar length) by a
local fishing boat to sample the fishes swept an area of approximately 6x10° m” in
each occasion. All fish captured were identified to species level and a maximum of
thirty specimens, where possible, of each species was selected for stomach content
analysis in each occasion. A total of 17 species was chosen on this basis: Atherina
boyeri Risso, 1810, Boops boops (Linnaeus, 1758), Spicara smaris (Linnaeus, 1758),
Spicara maena (Linnaeus, 1758), Mullus surmuletus Linnaeus, 1758, Mullus barbatus
barbatus Linnaeus, 1758, Gobius niger Linneaus, 1758, Serranus hepatus (Linnaeus,
1758), Pagellus acarne (Risso, 1827), Parablennius tentacularis (Briinnich, 1768),
Pagrus pagrus (Linnaeus, 1758), Symphodus cinereus (Bonnaterre, 1788), Siganus
luridus (Riippell, 1829), Sphyraena sphyraena (Linnaeus, 1758), Diplodus annularis
(Linnaeus, 1758), Lagocephalus sceleratus (Gmelin, 1789) and Stephanolepis
diaspros Fraser-Brunner, 1940. Sample material was then fixed with 10% formalin on
board and returned to the laboratory for further analysis. Fish specimens were
measured to the nearest mm (total length, TL) and weighed to the nearest 0.01 g.
Thereafter, the stomach-intestine of each specimen was removed and wet weighed,
too. The organisms found as prey items in the fish stomachs were initially identified
to the most important taxonomic groups (Algae, Foraminifera, Porifera, Cnidaria,
Nemertea, Sipuncula, Placophora, Gastropoda, Bivalvia, Scaphopoda, Polychaeta,
crustaceans larvae, Copepoda, Ostracoda, Decapoda, Mysidacea, Cumacea,

Tanaidacea, Isopoda, = Amphipoda, Pycnogonida, Insecta, Chaetognatha,



Echinodermata, Ascidiacea, Pisces) and counted. Especially, Polychaeta, Mollusca
and Crustacea (Decapoda, Mysidacea, Cumacea, Tanaidacea, Isopoda and
Amphipoda) were subsequently identified, where possible, to species level and
counted, too.

In order to determine potentially available food and selectivity of prey by the
pelagic and demersal fishes examined, macrofaunal samples were also collected in the
study area. Macro-zoobenthos was collected during daylight hours using an
epibenthic sledge equipped with a net of 0.5 mm mesh size. Sampling design and data
on macrozoobenthos are given in details in Maidanou et al. (2017). Five vertical hauls
were also taken from ~1 m above the seabed to the water surface in each occasion
using a plankton net (0.5 mm mesh size) in order to collect macro-zooplankton during
daylight hours. Sampling design and data on macro-zooplankton are given in details
in Dounas (2006). Sample material was fixed with 10% formalin on board
immediately after collection and sorted under a dissecting microscope upon return to
the laboratory. The macro-zoobenthic organisms were identified to the same
taxonomic groups as the ones found in the fish stomachs, and counted. Polychaeta,
Mollusca and Crustacea were subsequently identified, where possible, to species level
and counted. The macro-zooplanktonic organisms were sorted into the following
taxonomic groups: Phyllopoda, Cnidaria, Ctenophora, Polychaeta, Gastropoda,
Bivalvia, Copepoda, Ostracoda, crustaceans larvae, Amphipoda, Chaetognatha,

Echinodermata, Appendicularia, fishes larvae, Eggs, and then counted.

Data analysis
The contribution of each prey item to the diet of each fish species was

estimated using the following indices: a) percentage numerical abundance (% N),



based on the number of each prey item in all non-empty stomachs in a sample,
expressed as the percentage of the total number of food items in all stomachs, and b)
percentage frequency of occurrence (% F), based on the number of stomachs in which
a food item was found, expressed as a percentage of the total number of non-empty
stomachs (Berg,1979; Hyslop, 1980).

A cluster analysis (using group average linkage) was performed using the
Bray—Curtis similarity coefficient (Bray and Curtis, 1957) based on numerical
abundance matrices of macro- floral and faunal taxa found as prey items in the
stomachs of the fish species examined in order to determine their trophic guilds
throughout the study period. Data were transformed to log (x+1) prior to analysis. For
the detection of statistically significant differences between the groups of diets of the
fish species examined throughout the study period, the one-way analysis of similarity
(ANOSIM) test was applied (Clarke, 1993). Taxa contribution to the similarity of
these groups was investigated by applying the similarity percentage (SIMPER)
procedure. The Kruskal-Wallis H nonparametric test was applied to assess any
significant differences between the diets (numerical abundance and frequency of
occurrence of prey taxa) of each fish species of the different temporal occasions
(p<0.05). The STATISTICA and PRIMER v6 statistical software packages were used
for the above data analyses.

Prey selectivity was then determined considering the percentage numerical
abundance (%N, otherwise relative abundance) of macrofaunal taxa found in the
samples collected with the different samplers and compared with the percentage
numerical abundance (%N) of macrofaunal taxa found as prey items in the stomachs
of the fish species. Finally, all taxa were classified to four different categories, i.e.

endobenthos, epibenthos, hyperbenthos, zooplankton and nekton, according to their



mobility and bottom dependence. More specifically, all peracarids (mysids,
cumaceans, tanaids, isopods and amphipods) were included in the hyperbenthic group
(Brunel et al., 1978). Small fish (juveniles) were also included in the same group as
they are considered to be merohyperbenthos (Mees and Jones, 1997). Individuals that
could not be identified to species level were included in the predominant category of

each taxonomic group.

RESULTS

The fish species examined in the study area for stomach content analysis are
summarized in Table 1 which gives information on the total number of specimens
analysed and their length size, the number of those observed as having an empty
stomach, the number of prey items and their individuals. The highest number of
stomachs examined was the ones of the fish species S. smaris (180), G. niger (177), S.
hepatus (167), B. boops (152) and M. barbatus barbatus (150). The diet of the
captured fishes comprised 45,674 individuals identified to 114 prey taxa. Considering
that the prey taxa of polychaetes, molluscs and crustaceans were identified to the
lowest taxonomic level, the largest diversity of food items (taxa) was observed for M.
barbatus barbatus (70), G. niger (58), S. hepatus (52), P. tentacularis (38), M.
surmuletus (36) and S. cinereus (35) (Table 1). On the other hand, the highest number
of individuals of prey taxa were found in the stomachs of S. smaris (11,666), P.
acarne (8,356), B. boops (5,509), S. maena (4,907) and M. barbatus barbatus (4,666)
(Table 1). The dietary composition of the fish species consisted mostly of crustacean
taxa (41,175 individuals identified to 71 taxa of Malacostraca including their larvae

and Copepoda, Appendix I).

10



The similarity dendrogram, based on the numerical abundance (%N) matrices
of the macro- floral and faunal taxa found as prey items in the stomachs of the fish
species, comprised six different trophic guilds based on the type of food ingested (Fig.
2):

(a) pelagic feeders: Species in this trophic guild were B. boops, S. smaris, P.
acarne, A. boyeri, D. annularis and S. maena (42% average similarity of the stomach
contents). The diet of these pelagic fish species was characterized by zooplanktonic
taxa such as copepods and crustaceans larvae (87% contribution to similarity).

(b) demersal feeders: Species in this trophic guild were M. barbatus barbatus,
G. niger, P. tentacularis, S. cinereus, S. hepatus and M. surmuletus (26% average
similarity of the stomach contents). The diet of most of the benthic and benthopelagic
fish species consisted of a wide range of prey items, mostly of amphipods (e.g. M.
stationis, M. versiculatus, C. acanthifera discrepans, C. acanthifera acanthifera,
Aora spinicornis, P. marina), copepods, larvae of insects, tanaids (e.g. Leptochelia
sp.), isopods (e.g. Cymodoce truncata), fish, decapods (e.g. Paguristes syrtensis),
polychaetes (e.g. Eunicidae sp.) and bivalves (e.g. A. alba) (73% contribution to
similarity).

(c) herbivorous was only S. luridus (81% average similarity of the stomach
contents). The green macroalgae C. prolifera was found to be almost exclusively its
prey item.

(d) demersal feeder with diet based mostly on decapods was only P. pagrus
(19% average similarity of the stomach contents). The decapods P. syrtensis and
Liocarcinus arcuatus seem to be important for its diet (89% contribution to

similarity).
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(e) piscivorous was only S. sphyraena. Fishes were found to be almost
exclusively its prey.

(f) demersal feeders with diet based mostly on small crustaceans were L.
sceleratus and S. diaspros (32% average similarity of the stomach contents). The
copepods, the amphipod Microdeutopus sp. and the tanaid Leptochelia sp. were
common in the diet of these non-indigenous species.

An ANOSIM test showed significant differences between the above-
mentioned groups (R=0.61, p<0.001).

The diet composition of the pelagic fish species examined, in terms of
numerical abundance and frequency of occurrence of the prey main categories on a
temporal basis, is shown in Appendix II. Larvae of crustaceans were the dominant
prey item (85% N and 97% F) followed by pelagic copepods for the small individuals
of B. boops caught in July (Fig. 3, Appendix II). On the contrary, copepods were its
dominant prey (maximum values of 79-90 % N and 92-97 % F) followed by
crustaceans larvae throughout the rest of the study period, especially in November and
February, when larger individuals of this species were found (Fig. 3, Appendix II).
Both small and large individuals of S. smaris fed almost exclusively on copepods
(maximum values of 98-99% N and 97-100% F) except for spring occasions when
copepods contributed much less, but still as dominant prey, to its diet (Appendix II,
Fig. 3). The individuals of A. boyeri and S. maena caught were more or less of similar
size throughout the study period (Fig. 3, Appendix II). Copepods primary dominated
their diet (93-96% N and 97-100% F, 94-99% N and 100% F, respectively) and
secondary crustaceans larvae especially in November and February (Appendix II).
Small individuals of P. acarne found during the spring and summer sampling

occasions (Fig. 3, Appendix II) preyed almost exclusively on copepods (78-99% N
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and 100% F). The few large ones (Fig. 3) in February preferred mostly amphipods
(e.g. Ericthonius sp., A. spinicornis) and often tanaids (e.g. Leptochelia sp.)
(Appendices I and II).

Though the demersal fish species M. barbatus barbatus, G. niger, P.
tentacularis, S. cinereus, S. hepatus and Mullus surmuletus fed on a wide variety of
prey items, the diet of each one of them was characterized by specific prey
composition throughout the study period (Appendices I and II). However, temporal
variations were observed concerning numerical abundance and frequency of
occurrence of their specific prey items.

The smallest individuals of M. barbatus barbatus caught in July, November
and February preyed mostly on copepods (41-91% N and 72-86% F) and often on
amphipods (5-21% N and 86-90% F) such as Microdeutopus spp., P. longimanus
longimanus, Caprella spp., Leptocheirus bispinosus (Fig. 3, Appendices I and II). On
the contrary, the common prey for the largest individuals of this species caught in
September was polychaetes (22% N and 60% F) followed by copepods (25% N and
30% F) and amphipods (12% N and 33% F) such as P. longimanus longimanus,
Caprella spp., Phtisica marina. Cumaceans, isopods, tanaidaceans, mysids, decapods
and bivalves also contributed, with different percentages of numerical abundance and
frequency of occurrence, to its diet during certain occasions (Appendix II, Fig. 3). The
dominant prey of G. niger was larvae of insects throughout the study period (31-75%
N and 43-89% F) for both small and large individuals (Appendix II, Fig. 3).
Secondary, they seem to prefer foraminiferans and polychaetes (e.g. Eunicidae sp.,
Euclymene sp. Glycera alba, Hesionidae sp.) as well as amphipods (e.g. Caprella
spp., A. spinicornis) and bivalves (e.g. A. alba) during certain occasions (Appendices

I and II).
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The bulk of the diet of P. tentacularis, S. cinereus, S. hepatus and M.
surmuletus was made up mostly of malacostracans (Appendices I and II). More
specifically, amphipods (e.g. Caprella spp., A. spinicornis) were the most important
component in the diet of P. tentacularis (maximum values of 82-83 % N and 82-100
% F) especially in November when the smallest individuals were caught (Fig. 3,
Appendix II). Furthermore, parts of C. prolifera in September, isopods (e.g. C.
truncata) in July, tanaids (e.g. Leptochelia sp.) in November and February also made
considerable contributions to its diet (Appendices I and II). Amphipods (e.g. P.
marina, Caprella spp., A. spinicornis,) highly contributed to the diet of small
individuals of S. hepatus caught especially in November (71-83% N and 81-100% F,
Appendix II, Fig. 3). Decapods (e.g. P. syrtensis, Hippolyte leptocerus) made
considerable contributions for both small and large individuals of S. hepatus
(maximum values of 17-36 % N and 55-69 % F) almost throughout the study period
(Appendices I and II). Moreover, isopods in May and copepods especially in July and
November also contributed to its diet (Appendix II). The individuals of S. cinereus fed
mostly on amphipods and often on tanaids (32-84 % N and 82-100 % F, 10-30% N
and 61-82% F, respectively) such as A. spinicornis, M. stationis and Leptochelia sp.
(Appendix I). Copepods also dominated its diet in July (42% N and 52% F). The
small individuals of M. surmuletus caught in July (Fig. 3, Appendix II) mostly fed on
copepods (89% N and 47% F) followed often by amphipods (e.g. M. stationis, M.
versiculatus, M. anomalus, C. rapax, Lysianassa pilicornis). A few large specimens of
this species caught in September and February (Fig. 3) seem to prefer decapods which
are relatively large prey items (e.g. E. cranchii) followed by small amphipods (e.g. M.

stationis).
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As far as S. luridus is concerned, parts of C. prolifera dominated its diet (80-
100% N and 90-100% F) whenever they were caught in the study area (Appendix II).
Considering that the number of specimens of D. annularis, P. pagrus, S. sphyraena, S.
diaspros and L. sceleratus caught in the present study was extremely low, the
observations of their stomach contents could be considered only as indicative of their
diet (Appendix II). For instance, amphipods (e.g. A. spinicornis, C. acanthifera
acanthifera, Ericthonius sp.), tanaids (e.g. Leptochelia sp.) and pelagic copepods
seem to be the common prey items for D. annularis especially in February when most
of the individuals, which were also the smallest, were caught (Appendices I and II,
Fig. 3). Decapods (e.g. P. syrtensis) seem to be the common prey item for P. pagrus
throughout the study period (17-56% N and 50-100% F) for both small and large
individuals (Appendices I and II). Several large specimens caught in September seem
to prefer crustaceans larvae too (Appendix II). The individuals of the species S.
sphyraena caught in July almost exclusively fed on other fishes (98% N and 97% F).
Finally, three individuals of the non-indigenous species L. sceleratus and S. diaspros
fed on small crustaceans such as copepods, amphipods and tanaids.

The relative abundance of the macrobenthic faunal groups collected during the
different occasions in the study area is shown in Figure 4a. The most abundant animal
groups were found to be Amphipoda, Gastropoda, Bivalvia and Tanaidacea followed
by Polychaeta, Cumacea and Isopoda. The highest relative abundances of amphipods
were estimated in May, November and February, while for gastropods the highest
relative abundances were estimated in September and February, for bivalves in April,
for polychaetes in September and for Tanaidacea in November, February and April.
The lowest relative abundances were observed for Decapoda and Mysidacea. The

relative abundance of the macrozooplanktonic groups collected during the different
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occasions in the study area is shown in Figure 4b. The dominant zooplanktonic group
was found to be Copepoda throughout the study period followed by Appendicularia
and Cnidaria. The relative abundance of crustaceans larvae was extremely low. The
highest relative abundances of copepods were estimated in November, February and
April.

The classification of all the taxa to endobenthos, epibenthos, hyperbenthos
zooplankton and nekton is provided in Appendix I. Hyperbenthos was the most
abundant macrofaunal element (~62% of relative abundance), and epibenthos was the
most diversified one (256 taxa). On the other hand, the largest portion of prey items
found in the stomachs of most of the fish species examined consisted of
zooplanktonic taxa (Appendix I) followed by hyperbenthic ones. The highest
proportions of zooplanktonic prey and especially copepods were observed in the
stomachs of A. boyeri, B. boops, S. smaris, S. maena, D. annularis, G. niger, M.
barbatus, M. surmuletus, P. pagrus, P. acarne. The hyperbenthic faunal component
was observed to be relatively abundant in the stomachs of P. tentacularis, S. hepatus,

S. cinereus.

DISCUSSSION

Elounda Bay is a semi-enclosed coastal marine ecosystem, covered by a
homogenous C. prolifera meadow, which has been characterized as an important
habitat for the growth of juveniles fishes and cephalopods, thus contributing to the
conservation and maintenance of marine biological resources of the area (Koulouri et
al., 2016). The present study is the first attempt to investigate the feeding habits of a

fish community associated with a C. prolifera meadow in a coastal marine ecosystem
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of the Mediterranean Sea and moreover in relation to its prey availability. The
presence of the continuous meadow of C. prolifera in this shallow wave-sheltered
area characterized by high organic matter input has allowed the settlement of a highly
diversified macrobenthic faunal community (Maidanou et al., 2017) and a relatively
abundant macrozooplanktonic community (Dounas, 2006), which seem to support an
important feeding ground for the fish assemblage and its juveniles associated with this
particular habitat. Results of the present study indicated that fishes examined had high
food intake and at the same time they fed on a specific range of food types. Two main
strategically different feeding guilds could be distinguished: demersal feeders which
exhibited a generalist feeding behaviour by having a much more diverse diet, and
pelagic feeders which had a rather narrow prey-spectrum and therefore they seem to
be more specialists. Herbivores and piscivores were under-represented in the study
area.

The pelagic feeders B. boops, S. smaris, S. maena, A. boyeri, P. acarne, D.
annularis, also characterized as juvenile migrants in the study area (Koulouri et al.,
2016), showed a strong preference for pelagic copepods throughout the study period
probably because these animals were highly available in the study area as they were
found to be the dominant zooplanktonic group. This behaviour was more or less
expected as prey abundance is one of the major factors influencing the choice of prey
and therefore determining the major composition of items in the diet of the fish (Hinz
et al., 2005; Fereira Rezende et al., 2011). Furthermore, the omnivorous B. boops is
also known as planktophagous, S. maena feeds especially on zooplanktonic organisms
and S. smaris forages almost exclusively planktonic copepods (Bell and Harmelin-
Vivien, 1983; Stergiou and Petrakis; 1993 Karachle and Stergiou, 2014). The

omnivorous P. acarne also exhibits a relatively low trophic diversity (Serrano et al.,
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2003). Actually, only the few large individuals of this species shifted their diet to
other prey items, apart from copepods (Fehri-Bedoui er al., 2009). For instance,
amphipods and tanaids were largely consumed as an effect of both its body size and
environmental prey availability (Fereira Rezende et al., 2011; Briones et al., 2012).
The opportunistic behaviour of A. boyeri observed in the Mediterranean Sea (Trabelsi
et al., 1994) was verified by the results of the present study as this species consumed
the dominant planktonic copepods, too. Despite the extremely low presence of
crustaceans larvae in the study area, these small-sized animals dominated the diet of
A. boyeri and B. boops in July indicating partly prey selection which often occurs for
prey of low abundance in the environment (Zander, 1990; Fereira Rezende et al.,
2011). The species D. annularis is generally known to be carnivorous, preying upon a
large variety of taxa (Bell and Harmelin-Vivien, 1983). Due to low number of only
small specimens of this species examined, planktonic copepods, amphipods and
tanaids comprised its dominant and common prey. In general, the pelagic feeders
found in the study area seem to exploit the same food sources in a similar way, i.e.
mostly planktonic copepods. However, the taxonomic identification of copepods to
species level could reveal better use of the environment and its resources in order to
avoid competition and achieve optimum feeding conditions through their life cycles.
On the other hand, the extremely high abundance of copepods precludes the
assumption for food competition in the study area which is likely only if food
resources are in short supply (Pianka, 1976).

Among the demersal feeders found in the study area, the residents G. niger, P.
tentacularis and M. barbatus barbatus appeared to be opportunistic in their behaviour,
because even if they preferred specific prey organisms, they also consumed a large

variety of other prey items. More specifically, G. niger was found to detect small
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invertebrates, apart from larvae of insects, such as foraminiferans and polychaetes
(e.g. Eunicidae sp., Euclymene sp. Glycera alba, Hesionidae sp.) as well as
amphipods (e.g. Aora spinicornis, Caprella acanthifera discrepans, Aoridae sp., C.
acanthifera acanthifera) and bivalves (e.g. A. alba) during certain occasions as also
observed in other studies (Labropoulou and Markakis, 1998; Labropoulou and
Papadopoulou-Smith, 1999). The omnivorous P. tentacularis has also been referred to
consume a wide variety of prey organisms (Bell-Harmelin-Vivien, 1983). In our case,
amphipods (e.g. A. spinicornis, C. acanthifera acanthifera, C. acanthifera discrepans)
were the dominant component in its diet, while algae (C. prolifera), isopods (e.g. C.
truncata), tanaids (e.g. Leptochelia sp.), bivalves (e.g. Limaria sp., A. alba),
polychaetes (e.g. Vermiliopsis infudibulum) and gastropods (e.g. Raphitoma philberti)
made considerable contributions to its diet. In many studies, it has been observed that
M. barbatus barbatus takes a broad range of prey items verifying its opportunistic
feeding habits, while Mullus surmuletus seems to be characterized by a more
specialist feeding behavior foraging especially decapods (Ben-Eliahu & Golani, 1990,
Golani & Galil, 1991, Labropoulou et al., 1997; Labropoulou and Papadopoulou-
Smith, 1999). Most of the individuals of M. barbatus barbatus and M. surmuletus
found in the study area were small-sized especially in July and the most frequent and
abundant prey in their stomachs were planktonic copepods and amphipods (e.g. M.
stationis, P. longimanus longimanus). However, the large specimens of M. barbatus
barbatus shifted their diet also to other prey organisms such as polychaetes,
cumaceans, isopods, tanaids, mysids, decapods and bivalves during certain occasions
of the study period. This behaviour reflects distinct ontogenetic shifts in fish diets
(Jaworski and Ragnarsson, 2006; Briones et al., 2012). Moreover, results of the study

for the three above mentioned fishes (G. niger, P. tentacularis and M. barbatus
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barbatus) revealed that not only the most abundant invertebrates were intensively
consumed (e.g. copepods, amphipods, tanaids, bivalves, gastropods). Polychaetes and
decapods, which were among the most diversified macrofaunal groups but of low
relative abundances, were selected, too, as also observed elsewhere (Zander, 1990;
Fereira Rezende et al., 2011).

The feeding behaviour of the following two demersal feeders also indicated a
degree of opportunism, based on the variety of the prey organisms, exploiting the
most commonly available food sources. More specifically, the individuals of S.
cinereus consumed amphipods (e.g. A. spinicornis, M. stationis), tanaids (e.g.
Leptochelia sp.) and copepods which were found to be among the most abundant
macrobenthic animal groups in the study area, reflecting the adaptation of their diet
according to the availability of prey organisms (Hinz et al., 2005; Fereira Rezende et
al., 2011). Moreover, the individuals of S. hepatus revealed a wide prey spectrum
feeding on decapods (e.g. P. syrtensis, H. leptocerus), amphipods (e.g. P. marina, C.
rapax, A. spinicornis), copepods and isopods (e.g. C. truncata) depending on the
distribution and availability of these organisms in the environment during certain
occasions though most of the studies have shown that S. hepatus is stenophagous
carnivore relying mostly on epibenthic decapods and small fish (Labropoulou and
Eleftheriou, 1997; Labropoulou et al., 1998). Furthermore, both fishes seem to select
decapods and isopods for their prey since these organisms were found in relatively
low abundances in the study area. Similarly, the few individuals of P. pagrus seem to
select large prey items of low abundance in the study area such as decapods (e.g.
Paguristes syrtensis) .

The feeding behaviour of S. luridus is characterized by benthic algae

regardless the size (Stergiou, 1988). Only the green macroalgae C. prolifera was
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available in the study area and therefore consumed almost exclusively by this
lessepsian immigrant. The only “competitor” of S. luridus was found to be the
resident P. tentacularis which fed partly on parts of C. prolifera in the study area.
Elounda bay is a particular habitat where fish populations are generally dominated by
specimens that are small in size (juveniles or sub-adults) (Koulouri et al., 2016).
Meanwhile, large predators are rare occurring only sporadically such as S. sphyraena
which was characterized as piscivorous (Kalogirou et al., 2012).

Stomach content analysis revealed that there is some kind of overlap in the
diet of the fishes examined indicating their opportunistic behaviour. Though dietary
overlap implies food competition, it can also be increased due to high availability of
food (Fjense and Gjesater, 1996). The food supply (e.g. macrofaunal benthic and
planktonic organisms), in Elounda bay, which is abundant throughout the study period
(Maidanou et al., 2017; Dounas, 2006) seems to be enough to support the fish
community without competitive interactions as also observed in other productive
systems (Moreira et al., 1992). Therefore, the assumption for food competition can be
precluded because food competition is likely only if food sources are in short supply
(Pianka, 1976). Furthermore, the different relative importance of prey items between
and within fish species of small and large size throughout the study period suggests a
considerable sharing of food sources which seem to limit inter- and intra-specific
competition. This was also reflected in the low similarity values derived from
multivariate analysis showing that different fish species had different prey
composition and suggesting that if competition for any single prey was likely to
occur, most of the fishes can shift to feeding on one of several other potential prey

items (Amezcua et al., 2003).
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Though the diet of most of the fishes examined was characterized by specific
prey composition throughout the study period, temporal variations were also
observed. Results of the present study revealed that different size of the fishes found
in different occasions and food availability seem to be among the factors affecting
temporal variations of diets within and between fish species as also observed in other
studies (Labropoulou et al., 1997; Amezcua et al., 2003; Jaworski and Ragnarsson,
2006; Hajisamae, 2009; Karachle and Stergiou, 2014). Marine fishes tend to start as
zooplankton feeders, thus consuming large quantities of copepods during their young
stages and shifting to other food resources when they become large specimens
(Hajisamae, 2009). The small individuals of the resident M. barbatus barbatus as well
as most of the fishes that have been characterized as juvenile migrants (e.g. P. acarne,
D. annularis, A. boyeri, M. surmuletus) in the study area mainly consumed planktonic
copepods because of their small size and because of high availability of these
copepods throughout the study period. However, there are some truly
zooplanktivorous species that continue feeding on copepods even when they become
large individuals such as B. boops, S. smaris and S. maena.

The optimal foraging theory predicts that, apart from size, prey characteristics
such as the relative abundance and distribution, accessibility and mobility in addition
to energy content and handling time determine prey profitability (Labropoulou and
Papadopoulou-Smith, 1999; Bachok et al., 2004). Most of the food sources used by
the fish community in the study area were components of the macrofaunal community
with a few exceptions (e.g. insects, foraminiferans, algae). Although over 350
macrofaunal taxa were found to be available in the study area and approximately 100
of them comprised prey items for most of the fish species studied, 16 taxa of 71

crustaceans (e.g. copepods, amphipods, A. spinicornis, crustaceans larvae, decapods,
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tanaids, Leptochelia sp., Caprella spp., P. syrtensis, isopods, P. marina, M. stationis,
Ericthonius sp., C. truncata) were classified as their principal prey. The importance of
crustaceans as a source of prey across the fishes examined in the study area was
expected as they represent a high quality of calorific return for predators (USDA,
2003). Moreover, the strong preference for crustaceans, even for non-abundant taxa,
can be attributed to their availability which is not only a function of their abundance
in the habitat but also of their behaviour and distribution (Hinz er al., 2005).
Crustaceans (e.g. planktonic copepods, hyperbenthic peracarids, endo- and epi-
benthic decapods), which represented the most important pelagic and benthic
component of the macrofauna in the study area, are more vulnerable to predation
because of their mobility. They are active either at the sediment surface or in the
upper few centimetres of the bottom sediments and, in that way, they can be easily
encountered and therefore caught and exploited by their predators (Zander, 1990;
Compaire et al., 2016). Moreover, the consumer-resource system of Elounda bay
(Figure 5a,b) which consists mostly of juveniles fishes and it is based essentially on
only a small number but extremely abundant crustacean taxa verifies their role as an
important link between benthos and fishes (Edgar and Shaw, 1995; Dolbeth er al.,
2008).

In conclusion, the coexistence of the different fish species in Elounda Bay
implies their high trophic flexibility and their ability to partition available food
resources. The wide range of possible interconnections between prey and predators,
however, reflect some degree of opportunistic feeding, which is probably a
fundamental aspect that allows survival in this particular habitat. Results of the
present study could also provide evidence on the protection value of this particular

habitat, which is essential for implementing a multispecies approach to decision
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making and management of fisheries resources of the local region.
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Table 1. Fish species and number of specimens examined for stomach content analysis in the study area. The numbers of empty stomachs are

also shown. Size range of the total length (TL) of the fish specimens is given.

Family Fish Species Size range of No No Number of Individuals
TL (mm) individuals individuals prey taxa of prey taxa
with empty
stomachs

Atherinidae Atherina boyeri Risso, 1810 52.55-90.25 119 6 9 3,109
Sparidae Boops boops (Linnaeus, 1758) 53.55-162.07 152 6 23 5,509
Gobiidae Gobius niger Linnaeus, 1758 34.72-125.36 177 4 58 1,258
Tetraodontidae Lagocephalus sceleratus (Gmelin, 1789) 111.38 1 - 2 2
Sparidae Diplodus annularis (Linnaeus, 1758) 1.18-99.53 46 1 26 1,783
Mullidae Mullus barbatus barbatus Linnaeus, 1758 51.70-173.35 150 2 70 4,666
Mullidae Mullus surmuletus Linnaeus, 1758 54.12-185.90 41 - 36 1,612
Sparidae Pagellus acarne (Risso, 1827) 44.71-93.73 126 6 24 8,356
Sparidae Pagrus pagrus (Linnaeus, 1758) 39.10-162.08 46 3 23 188
Blenniidae Parablennius tentacularis (Briinnich, 1768) 38.95-97.44 126 16 38 511
Serranidae Serranus hepatus (Linnaeus, 1758) 30.01-90.72 167 15 52 757
Siganidae Siganus luridus (Riippell, 1829) 31.03-112.06 100 31 1 70
Centracanthidae Spicara maena (Linnaeus, 1758) 82.47-108.23 61 4 14 4,907
Centracanthidae Spicara smaris (Linnaeus, 1758) 1.02-114.27 180 2 14 11,666
Sphyraenidae Sphyraena sphyraena (Linnaeus, 1758) 85.40-245.24 46 6 2 46
Labridae Symphodus cinereus (Bonnaterre, 1788) 45.80-100.70 102 4 35 1,213
Monacanthidae Stephanolepis diaspros Fraser-Brunner, 1940 31.72-51.48 2 - 2 21

Total 1,642 106 114 45,674
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Figure legends

Figure 1. Map showing the study area of Elounda bay.

Figure 2. Similarity dendrogram based on the relative abundance of prey taxa matrix

of the different fish species examined during the six sampling occasions.

Figure 3. Number of individuals of each of the 15 common species collected during
the six sampling periods in the study area. Mean total length (TL) per individual is

indicated above each bar plot.

Figure 4. Relative abundance (%N) of the most important macrobenthic (A) and

macrozooplanktonic (B) groups collected in the study area of Elounda bay during the

six sampling occasions.

Figure 5. The consumer-resource system for the main fish species of Elounda Bay

(juveniles A; adults B). The asterisks indicate the residents of Elounda bay.
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Appendix I. Percantage numerical abundance (%N) of all the macrobenthic taxa collected in Elounda bay and found as prey items in the

stomachs of fish species® examined in the study area.

“Categories Taxa Macrobenthos Dipann  Gobnig Mulbarb Mulsurm Pagacar Pagpag Partent Serhep Symcin Athboy Bopbop Spicsmar Spicmaen
Ep Plant 0.08 8.81 0.02
Ep Foraminifera 8.19 0.06 0.02 0.39 0.01
Ep Porifera spl <0.01
Z Actinaria sp. 0.04
Z Hydrozoa sp. 0.15
Z Cnidaria 0.19
Z Ctenophora
En Nemertea 0.26
En Aspidosiphon sp. 0.30
En Phascolosoma sp. 0.06 0.08 2.66 0.20
Sipuncula 0.36 0.08 2.66 0.20
Acanthochitona crinita
Ep Pennant, 1777 0.09 0.53
Chiton (Rhyssoplax)
phaseolinus
Ep Monterosato, 1879 <0.01 0.16 0.53
Polyplacophora 0.10 0.16 1.06
Alvania cimex
Ep (Linnaeus, 1758) 0.04
Alvania dorbignyi
Ep (Audouin, 1826) <0.01
Alvania mamillata
Ep Risso, 1826 0.02
Alvania punctura
Ep (Montagu, 1803) <0.01
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Ep
Ep

Ep
Ep

Ep

Ep
Ep

Ep

Ep
Ep

Ep
Ep
Ep

Ep
Ep
Ep

Ep
Ep
Ep
Ep

Barleeia unifasciata
(Montagu, 1803)

Berthella sp.
Bittium reticulatum
(da Costa, 1778)

Bittium sp.
Bolinus brandaris
(Linnaeus, 1758)
Bulla striata
Bruguiere, 1792

Calma sp.

Bittium submamillatum
de Rayneval & Ponzi,
1854

Cerithium vulgatum
Bruguiére, 1792
Chromodoris sp.

Parthenina interstincta
(J. Adams, 1797)

Chrysallida sp. 1

Chryssallida sp. 2

Conus ventricosus
Gmelin, 1791

Diodora graeca
(Linnaeus, 1758)
Eubranchus farrani
(Alder & Hancock, 1844)
Eulimella acicula
(Philippi, 1836)

Euspira sp.
Gastropoda sp.
Gastropoda sp. 1

<0.01
<0.01

2.97

<0.01

<0.01
<0.01

0.33

0.01
<0.01

<0.01
0.00
<0.01

0.02

0.01

<0.01

<0.01

0.01

<0.01

0.08

0.56

0.02

0.11

0.19

0.37

0.20

0.59

0.66

0.02

0.24
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Ep

Ep
Ep

Ep
Ep

Ep
Ep

Ep
Ep
Ep
Ep

Ep

Ep
Ep

Ep

Ep
Ep

Ep

Ep

Gastropoda sp. 2
Gibbula albida
(Gmelin, 1791)

Gibbula sp.

Gibbula varia
(Linnaeus, 1758)
Giberrula philippii
(Monterosato, 1878)
Granullina marginata
(Bivona, 1832)

Haminoea sp.
Hexaplex trunculus
(Linnaeus, 1758)
Jujubinus striatus
(Linnaeus, 1758)
Mangelia multilineolata
(Deshayes, 1835)
Odostomia conspicua
Alder, 1850
Megastomia conoidea
(Brocchi, 1814)
Melanella levantina
(Oliverio, Buzzurro &
Villa, 1994)

Mellanella sp.
Mitrella coccinea
(Philippi, 1836)
Mitrella scripta
(Linnaeus, 1758)

Mitrella sp. 1
Tritia couvierii
(Payraudeau, 1826)
Tritia pygmaea
(Lamarck, 1822)

<0.01

0.26

0.06

0.49

0.07
0.02

0.05

0.13

0.02

<0.01

0.06

<0.01
0.10

0.02

0.01
<0.01

0.03

0.04

0.16
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Ep

Ep
Ep

Ep
Ep
Ep

Ep
Ep
Ep
Ep
Ep
Ep

Ep

Ep
Ep
Ep
Ep

Ep
Ep

Naticidae sp. 1
Neverita josephinia
Risso, 1826

Nudibranchia sp.
Odostomia megerlei
(Locard, 1886)

Odostomia sp. 1

Odostomia sp. 2
Odostomia turriculata
Monterosato, 1869
Ondina diaphana
(Jeffreys, 1848)
Oxynoe olivacea
Rafinesque, 1814
Parthenina indistincta
(Montagu, 1808)
Parthenina moolenbeeki
(Amati, 1987)
Parthenina palazzii
(Micali, 1984)
Philine denticulata

(J. Adams, 1800)
Pisinna glabrata
(Megerle von Miihlfeld,
1824)

Aplus dorbignyi
(Payraudeau, 1826)
Pusillina incospicua
(Alder, 1844)
Pusillina lineolata
(Michaud, 1830)
Pusillina marginata
(Michaud, 1830)

Pusillina radiata

0.01
0.12

0.01
0.01
0.02

0.01

0.93

0.05

0.02

<0.01

<0.01

<0.01

0.04

0.06

6.23

0.18
<0.01

0.32
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Ep
Ep
Ep

Ep
Ep
Ep

Ep

Ep
Ep
Ep
Ep

Ep
Ep

Ep
Ep
Ep

Ep
Ep

Ep

(Philippi, 1836)

Pusillina sp. 1
Pusillina sp. 2

Pyramidellidae sp.
Raphitoma philberti
(Michaud, 1829)

Retusa sp. 1

Retusa sp. 2

Retusa umbilicata
(Montagu, 1803)
Ringicula auriculata
(Ménard de la Groye,
1811)

Rissoa auriformis
Pallary, 1904
Rissoa lillacina
Récluz, 1843

Rissoa monodonta
Philippi, 1836
Rissoa ventricosa
Desmarest, 1814

Rissoidea sp.
Setia amabilis
(Locard, 1886)

Setia sp. 1

Setia sp. 2

Spurilla neapolitana
(Delle Chiaje, 1841)
Syrnola fasciata
Jickeli, 1882
Tricolia pullus
(Linnaeus, 1758)

0.02
<0.01

<0.01
<0.01

1.60

<0.01

<0.01

0.01

<0.01

<0.01

0.17
<0.01
0.05

<0.01

0.01

0.18

0.08

0.08

0.02

0.45

0.39
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Ep

Ep
Ep

Ep

Ep

Ep

En
En

Ep

Ep

Ep
En
Ep
Ep
En

En
En

Turbonilla jeffreysii
(Jeffreys, 1848)
Pyrgiscus rufus
(Philippi, 1836)

Turbonilla sp. 1
Vexillum tricolor
(Gmelin, 1791)
Weinkauffia turgidula
(Forbes, 1844)

Gastropoda
Dentalidae sp.

Scaphopoda
Abra alba
(W. Wood, 1802)

Abra sp. 1
Arca noae
Linnaeus, 1758
Arca tetragona
Poli, 1795

Bivalvia sp.

Chama gryphoides
Linnaeus, 1758

Clausinella fasciata ( (da

Costa, 1778)

Ctena decussata (O. G.

Costa, 1829)
Flexopecten hyalinus
(Poli, 1795)

Glans trapezia
(Linnaeus, 1767)
Gouldia minima

(Montagu, 1803)

Lanjokairia lajonkairii

0.10

<0.01
0.10

0.12

0.02
14.89
<0.01

0.00

7.87
0.48

0.46

0.04

<0.01

<0.01

0.10

<0.01

0.05

0.45
0.02

0.06

0.06

1.27

2.15

0.60

2.06

0.19

0.37

117

0.20

0.66

0.99

0.02

0.02

0.24
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Ep
Ep

En
En
En
Ep
Ep
Ep
Ep
En

En

En

En

En

Ep

(Payraudeau, 1826)

Limaria hians
(Gmelin, 1791)

Limaria sp.

Loripes orbiculatus
(Poli 1791)
Loripinus fragilis
(Philippi, 1836)
Lucinella divaricata
(Linnaeus, 1758)
Mimachlamys varia
(Linnaeus, 1758)
Modiolus barbatus
(Linnaeus, 1758)
Musculus discors
(Linnaeus, 1767)

Neopycnodonte cochlear

(Poli, 1795)
Nucula nucleus
(Linnaeus, 1758)

Parvicardium exiguum

(Gmelin, 1791)

Parvicardium scriptum
(Bucquoy, Dautzenberg

& Dollfus, 1892)
Ruditapes decussatus
(Linnaeus, 1758)

Bivalvia

Mollusca (unidentified)

Ampharetidae sp.
Amphiglena
mediterranea
(Leydig, 1851)

0.04

0.05

<0.01

<0.01

0.08

0.17

<0.01

<0.01

0.02

232

0.05

<0.01
12.21

<0.01

0.05

0.08

0.40

0.08

0.11 270

2.06
0.04

0.20
0.59

0.98

0.99

0.02
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En

En
En
Ep
En

En
En

En
Ep

Ep

Amphinomidae sp.

Aphelochaeta sp. 0.02
Aricidea (Acmira)

cerrutii

Laubier, 1966 <0.01
Aricidea (Aricidea) wassi

Pettibone, 1965 0.02
Aricidea sp. 1 0.01
Branchiosyllis exilis

(Gravier, 1900) 0.12

Capitella teleta
Blake, Grassle &

Eckelbarger, 2009 0.05
Capitellidae sp. 1 0.04
Caulleriella viridis

(Langherans, 1880) 0.01
Ceratonereis

(Composetia) vittata

Langerhans, 1884 0.16
Chaetozone setosa

Malmgren, 1867 <0.01
Dialychone collaris

Langerhans, 1881 0.02
Cirratulus cirratus

(O. F. Miiller, 1776) <0.01
Cirrophorus furcatus

(Hartman, 1957) 0.01
Clymene sp. 0.03
Dacybranchus caducus

(Grube, 1846) 0.08
Demonax brachychona

(Claparede, 1870) <0.01
Dodecaceria concharum

Orsted, 1843 <0.01

1.06

0.53

0.15

4.39
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Ep
Ep
En
En
Ep

Ep
Ep

Ep
Ep

Ep
Ep

Dorvileidae sp. 1

Dorvileidae sp. 2
Eteone flava
(Fabricius, 1780)

Euclimene sp.
Eulalia clavigera
(Audouin & Milne
Edwards, 1833)

Eunice sp. 1

Eunicidae sp. 1
Eupolymnia nesidensis
(Delle Chiaje, 1828)

Eusyllis sp.

Exogone dispar
(Webster, 1879)
Exogone naidina
Orsted, 1845
Flabelligera affinis
M. Sars, 1829
Glycera alba

(O.F. Miiller, 1776)
Haplosylis spongicola
(Grube, 1855)
Harmothoe spinifera
(Ehlers, 1864)

Hesionidae sp.
Hesiospina aurantiaca
(M. Sars, 1862)
Hilbigneris gracilis
(Ehlers, 1868)
Hydroides dirampha
Morch, 1863

Lagis koreni

<0.01

0.26

<0.01
0.25
<0.01

<0.01
<0.01

0.44

0.03

0.01

0.22

0.14

0.60

<0.01

0.05

0.07
0.02

<0.01

0.08
<0.01

0.95

1.35

0.64

0.64

0.24
<0.01 <0.01

0.04

1.50 0.06

0.11

0.04

<0.01

0.01

<0.01

0.53

<0.01

<0.01

<0.01

0.41

<0.01

0.02

<0.01

<0.01
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Ep
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Malmgren, 1866

Lumbrineridae sp.
Lumbrineris coccinea
(Renier, 1804)
Lumbrineris latreilli
Audouin & Milne
Edwards, 1834

Lysidice sp.
Lysidice unicornis
(Grube, 1840)
Magelonidae sp.
Maldanidae sp. 1

Maldanidae sp. 2
Mediomastus capensis
Day, 1961

Mysta picta
(Quatrefages, 1866)
Naineris laevigata
(Grube, 1855)

Nephthydae sp.

Nereididae sp.
Nereis splendida
Blainville, 1825
Nicolea zostericola
Orsted, 1844
Notocirrus scoticus
Mclntosh, 1869
Ophelia bovealis
Quatrefages, 1866

Paraehlersia sp.
Paraonidae sp.

Pectinaridae sp.

0.05

0.23
<0.01

0.23
<0.01
<0.01

0.01

0.31

0.15

<0.01

<0.01

0.02

<0.01

<0.01

<0.01
0.01
<0.01

0.32

0.40

0.40

0.15

0.53
0.53

0.20

0.13

0.13

0.16
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Ep

En
En
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Ep

Ep
Ep
En
Ep

En

Ep
Ep

En

En
En

En
En

Petta pusilla
Malmgren, 1866
Pholoe inornata
Johnston, 1839
Phyllodoce laminose
Savigny in Lamarck,
1818

Phyllodoce longipes
Kinberg, 1866

Pista lornensis
(Pearson, 1969)
Platynereis dumerilii
(Audouin & Milne
Edwards, 1834)

Polychaeta sp.
Polycirrus latidens
Eliason, 1962

Polycirrus sp. 1
Polydora sp.
Polynoidae sp.

Polyophthalmus pictus

(Dujardin, 1839)

Pontogenia chrysocoma

(Baird, 1865)

Potamilla sp.
Prionospio cirrifera
Wirén, 1883
Prionospio fallax
Soéderstrom, 1920

Prionospio sp. 1

Protodorvillea kefersteini

(Mclntosh, 1869)

Pseudoleiocapitella

<0.01

0.03

0.36

0.02

<0.01

0.27

<0.01
<0.01
<0.01
<0.01

0.11

0.02

<0.01

0.75
0.01

0.08
0.20

0.95

0.17

0.43

0.59

0.39
0.26

0.25

0.03
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Ep
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Ep

Ep
Ep

En

Ep
En
Ep
Ep

Ep
Ep
Ep

Ep

Ep

Ep

fauveli Harmelin, 1964

Saccocirrus sp.
Salvatoria clavata
(Claparede, 1863)
Scalibregma inflatum
Rathke, 1843

Schistomeringos rudolphi

(Delle Chiaje, 1828)
Serpula vermicularis
Linnaeus, 1767

Sigalionidae
Sphaerodoridium
minutum

(Webster & Benedict,
1887)

Sphaerosyllis pirifera
Claparede, 1868

Spionidae sp.
Spirobranchus sp.

Syllidae sp. 1
Syllidia armata
Quatrefages, 1866
Syllis gracilis
Grube, 1840

Syllis alternata
Moore, 1908

Syllis armilaris
(O.F. Miiller, 1776)
Syllis beneliahuae
(Campoy & Alquézar,
1982)

Syllis garciai
(Campoy, 1982)

<0.01

<0.01

<0.01

0.02

0.02
0.04

0.01

0.24
<0.01
<0.01
<0.01

0.31

0.01

0.05

0.01

0.01

0.01

0.08

0.26
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Ep
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Ep

N N N N

Syllis gerlachi

(HartmannSchroder,

1960) 0.02
Syllis gerundensis

(Alos & Campoy, 1981) 0.02
Syllis hyalina

Grube, 1863 <0.01
Syllis krohnii

Ehlers, 1864 0.05
Syllis parapari

San Martin & Lopez,

2000 0.02
Syllis variegata

Grube, 1860 0.02
Syllis vitata

Grube, 1840 0.01
Syllis columbretensis

(Campoy, 1982) 0.15
Terebellidae sp. <0.01
Timarete filigera

(Delle Chiaje, 1828) 0.01
Timarete punctata

(Grube, 1859) 0.03
Vermiliopsis

infundibulum

(Philippi, 1844) 0.03
Vermiliopsis striaticeps

(Grube, 1862) 0.01
Polychaeta 6.72
Crustacea (larvae) 0.02
Phyllopoda

Copepoda 0.15
Ostracoda 0.10

0.11

0.11
0.06

62.54
0.39

5.80
0.08

2.70
0.08

2.51

77.33
0.09

0.50

86.54
0.12

0.01
0.84

89.65
1.02

3.19
48.40

5.32

1.37

215

0.39
0.59

0.92
0.26

10.60
0.13

0.82

9.98
0.33

0.18
13.95

4091
0.01

440
29.19

44.75
0.12

0.04
1.51

83.96
0.06
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0.36

84.83
4.17



Ep

En
En

Ep

Ep

Ep

Ep
Ep

Ep
Ep
Ep
Ep

Ep
Ep

Ep

Ep

Achaeus gracilis
(Costa, 1839)
Alpheus dentipes
Guérin, 1832

Alpheus sp. 1
Anapagurus bicorniger
A. MilneEdwards &
Bouvier, 1892

Athanas nitescens
(Leach, 1813 [in Leach,
18131814])
Clibanarius erythropus
(Latreille, 1818)

Decapoda (larvae)

Decapoda sp.
Derilambrus angulifrons
(Latreille, 1825)

Dromia sp.

Eualus cranchii

(Leach, 1817 [in Leach,
18151875])

Galathea bolivari
Zariquiey Alvarez, 1950
Gnathophyllum elegans
(Risso, 1816)

Hippolyte inermis Leach,
1816

Hippolyte leptocerus
(Heller, 1863)

Hippolyte sp.
Liocarcinus navigator
(Herbst, 1794)
Liocarcinus zariquieyi
Gordon, 1968

0.01

0.10
<0.01

<0.01

0.18

0.03
0.07

<0.01
<0.01

0.25

0.03

0.01

0.01

0.27

0.03

<0.01

0.08

0.08

0.24

0.02

0.04

0.06

0.02

0.04

0.02
0.04

0.06
0.19

0.53
1.12

3.72
0.19
0.06

1.60

0.13

0.79

1.44

1.05

0.26

2.09
0.65

0.65

0.16

0.01

4.17

0.01
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Maja squinado
(Herbst, 1788)

Paguridae sp.
Paguristes syrtensis
de Saint Laurent, 1971
Pagurus anachoretus
Risso, 1827

Pagurus sp.

Palaemon serratus
(Pennant, 1777)
Philocheras monacanthus
(Holthuis, 1961)
Philocheras trispinosus
(Hailstone in Hailstone &
Westwood, 1835)
Pillumnus hirtellus
(Linnaeus, 1761)

Pisa hirticornis

(Herbst, 1804)

Pisa nodipes

(Leach, 1815)

Processa macrophthalma
Nouvel & Holthuis, 1957
Sirpus monodi

Gordon, 1953

Upogebia pusilla
(Petagna, 1792)

Decapoda
Anchialina agilis
(Sars G.O., 1877)
Anchialina oculata
Hoenigman, 1960
Diamysis sp.

(Sars G.O., 1877)

<0.01

0.14

<0.01
<0.01

0.01

<0.01

0.01

0.01

<0.01

<0.01

0.02

<0.01

<0.01
1.21

0.16

0.14

1.45

0.72

0.08

1.19

0.08

0.02

0.02

0.28

0.06
0.64

0.06

0.04

0.06
16.49
1.06
0.19
1.86 23.40
0.31 1.06

0.59

0.59

4.19

1.05

0.52

0.13
12.96

1.83

1.40

0.02

1.57 4.19

0.01

0.39
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Haplostylus lobatus
(Nouvel, 1951)

Mysida

Bodotria sp.
Campylaspis rostrata
Calman, 1905
Cumella (Cumella)
limicola

Sars, 1879

Cumopsis sp.
Iphinoe serrata
Norman, 1867
Iphinoe trispinosa
(Goodsir, 1843)

Leucon sp.
Pseudocuma
(Pseudocuma) simile
G.O. Sars, 1900

Cumacea
Apseudidae sp.
Apseudoidea sp.
Leptochelia sp.
Tanaidacea
Anthuridea sp.

Astacilla sp.
Cymodoce truncata
Leach, 1814

Eurydice sp.
Gnathia dentata
(Sars G.O., 1872)

laniropsis breviremis

0.12
1.87
0.01

0.02

0.83
<0.01

0.70

1.50
0.01

0.01
3.08
0.51
0.02
11.02
11.55
0.34
0.09

0.31
<0.01

0.91
0.67

0.06
0.06

0.06

0.06

8.13

8.13

0.06

0.11

0.06

0.08

0.24

0.16

040

2.15

215

0.08

0.72

0.24

0.28
0.39

0.13

1.31

0.86

2.29

0.28

0.43
0.71

0.47

1.46
0.04

0.31

0.06

0.06

0.74
1.12
1.86

0.37

1.30

0.01
0.01

1.82
1.82

0.02
0.01

0.06

1.06

1.06
1.06

2.13

6.65
6.65

0.78

4.50

0.20
0.20

0.26
2.09

0.13

0.13

0.26

1.31

131

0.92

4.32
0.26

0.26

0.08

0.08

0.33
16.98
17.31

0.16

1.65
0.16

0.49

0.08

0.03
0.03
0.03

0.08

0.01
0.01

0.02

0.08
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0.39



Ep

Ep
Ep

Ep

T T T T =T

(Sars, 1883)

Limnoria lignorum
(Rathke, 1799)

Isopoda

Ampelisca antennata
BellanSantini &
KaimMalka, 1977

Ampelisca sp. 1
Ampelisca spinifer
Reid, 1951

Amphipoda sp.
Amphithoe ramondi
Audouin, 1826
Aora spinicornis
Afonso, 1976

Aoridae sp.

Apherusa bispinosa
(Bate, 1857)
Apherusa chiereghinii
Giordani Soika, 1949
Autonoe spiniventris
Della Valle, 1893
Caprella acanthifera
discrepans Mayer, 1890
Caprella acanthifera
acanthifera

Leach, 1814

Caprella rapax
Mayer, 1890

Caprellidae sp.
Dexamine spinosa
(Montagu, 1813)

Ericthonius punctatus

0.02
235

<0.01
<0.01

0.03

0.05

2.08

0.58

0.01

0.12

3.26

6.86

4.09

0.27
0.72

0.22

9.48
1.01

0.45

4.77

1.40
0.11

0.11

1.03

0.08

3.34
0.72

0.08

1.59

0.32

0.08

1.97

0.02

0.06

0.02

0.36

0.06

0.32
0.06

0.02

1.67

0.06

0.06

0.19

0.37

0.10

0.73
0.26

0.32

0.07
0.07

2.13 5.68

38.16
2.35

6.07

1.60 13.50

2.13 1.37
0.39

5.76

0.13

6.02
0.52

7.33

5.24

10.21
1.44

0.13

247

38.75
231

0.16

4.53

0.58

0.66
0.33

0.08

0.11

0.03

0.05

0.10
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(Bate, 1857)

Ericthonius sp.
Gammaridae sp. |

Gammaridae sp. 2
Gammaropsis palmata
(Stebbing & Robertson,
1891)

Guernea (Guernea)
coalita

(Norman. 1868)
Leptocheirus bispinosus
Norman, 1908
Leptocheirus pectinatus
(Norman, 1869)

Leptocheirus sp.

Leucothoe sp. 1
Leucothoe spinicarpa
(Abildgaard, 1789)
Lysianassa caesarea
Ruffo, 1987
Lysianassa pilicornis
(Heller, 1866)

Lysianassa sp.

Lysianassidae sp 1.
Lysianassina longicornis
(Lucas, 1846)
Megaluropus massiliensis
Ledoyer, 1976
Microdeutopus algicola
Della Valle, 1893
Microdeutopus anomalus

(Rathke, 1843)

<0.01
<0.01

0.01

0.07

1.99

1.06

<0.01

0.39

0.35

0.60

<0.01

0.06

0.69

0.06

1.95

5.50

0.06

0.24

0.08

0.08

0.02

0.02

0.34

0.04
0.36

0.11
0.26

0.04

0.19

0.24

0.06

0.06

0.12

0.56

0.50

0.25

1.07

2.74

0.20

0.39

0.20

2.75

0.13

0.13

0.26

0.65

0.65

2.80

0.74

0.82

0.08
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Microdeutopus bifidus
Myers, 1977

Microdeutopus sp.
Microdeutopus stationis
Della Valle, 1893
Microdeutopus
versiculatus (Bate, 1856)

Microjassa sp.

Oedicoretidae sp.
Orchomene grimaldii
Chevreux, 1890
Orchomene humils
(Costa, 1853)

Orchomene sp.
Perioculodes longimanus
longimanus (Bate &
Westwood, 1868)
Phtisica marina

Slabber, 1769
Pseudolirius kroyeri
(Haller, 1897)
Quadrimaera inaequipes
(A. Costa, 1851)
Socarnes filicornis
(Heller, 1866)
Synchelidium haplocheles
(Grube, 1864)

Amphipoda
Pycnogonida
Larvae insects
Insects

Chaetognatha

3.51

5.35

3.00
0.25

0.13

0.21

0.79

1.90

0.82

2.67

0.02

0.13
44.07
0.00

0.54

0.28

3.37

0.28

1.46

28.27

0.16

0.16

0.40

0.08

0.16

0.16

7.71

59.94

1.05
0.49

2.51

1.05

0.15

0.11

0.04

1.71

0.11

9.79
0.02
0.09

0.19
0.12

1.67

0.43

0.68

0.06

5.40

0.31

0.47

0.06

0.01

0.34

3.40

2.00

0.53

4.26

0.59
0.20

0.78

0.59

0.59

0.20

68.30

0.39

1.18
0.79

3.01

0.26

17.93

0.52

0.39

59.69

0.26

0.91
0.99

6.76

3.13

0.74

0.33

64.63

0.31
43.25

0.04

0.04

0.02

0.07

0.25
0.01
0.06
0.31

0.05

0.05

5.55
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Amphipholis squamata

Ep (Delle Chiaje, 1828) 0.06

Amphiura chajei
Ep Forbes, 1843 0.21

Echinodermata 0.26
zZ Appendicularia

Ascidiacea 0.00

Gobius niger
N Linnaeus, 1758 0.06

Parablennius tentacularis
N (Briinnich, 1768) <0.01
N Pisces sp. 0.87 0.28 1.18 0.01 1.60 4.58 0.08 0.01 3.16 0.06

Serranus hepatus
N (Linnaeus, 1758) <0.01

Sygnathus acus
N Linnaeus, 1758 <0.01

Uranoscopus scamber
N Linnaeus, 1758 <0.01
Z Pisces (larvae)
N Pisces 0.07 0.87 0.28 1.18 0.01 1.60 4.58 0.08 0.01 3.16 0.06
Z Eggs

Varia 0.06 548 1.14 0.75 5.85 3.72 1.18 1.07 1.31 13.37 8.41 1.26

Total 100.00 100.00 100.00  100.00 100.00 100.00 100.00  100.00 100.00 100.00 100.00 100.00 100.00 100.00

Epibenthos 22.38 1.34 16.61 5.25 4.22 0.75 28.72 20.94 18.32 7.50 0.02 4.26 0.37 0.15
Hyperbenthos 61.64 35.56 9.62 13.14 7.63 498 6.38 73.58 64.27  80.05 0.08 0.36 0.08 9.20
Endobenthos 15.11 0.06 4.61 2.70 0.00 0.00 3.73 0.39 0.39 0.99 0.16 4.42 0.00 0.00
Zooplankton 0.80 63.04 8.35 78.55 86.66 92.26 59.57 4.70 12.17 11.38 56.18 87.43 93.94 90.62
Nekton 0.07 0.87 0.28 1.18 0.01 1.60 4.58 0.08 0.01 3.16 0.06
Miscellaneous 59.94 0.09 0.31 2.00 0.39 0.26 43.56 0.37 5.55 0.03
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Total 100.00 100.00  100.00  100.00 100.00 100.00  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

a Categories: En: endobenthos; Ep: epibenthos; H: hyperbenthos; Z: zooplankton; N: Nekton;
b Fish species: Dipann: Diplodus annularis; Gobnig: Gobius niger; Mulbarb: Mullus barbatus barbatus; Mulsurm: Mullus surmuletus; Pagacar:
Pagellus acarne; Pagpag: Pagrus pagrus; Partent: Parablennius tentacularis; Serhep: Serranus hepatus; Symcin: Symphodus cinereus;

Athboy: Atherina boyeri; Bopbop: Boops boops; Spicsmar: Spicara smaris; Spicmaen: Spicara maena
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Appendix II. Numerical abundance (%N), frequency of occurrence (%F) and number of species of the most important taxonomic groups found
as prey items in the stomachs of the fish species examined during the different occasions in the study area. The asterisk (*) indicates the
statistically significant differences between different temporal occasions for S. maena (p<0.05 for % N and % F), P. pagrus (<0.01 for % F), P.

tentacularis (<0.05 for % N), M. surmuletus (<0.01 for % N), M. barbatus (<0.05 for % N).

Atherina boyeri May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 5 42 30 30 11
Size range of
TL (mm) 60.86-69.92 52.55-74.10 52.82-89.54 57.11-90.25 63.50-71.72
No No No No No No
Taxa %N %F species %N %F species %N %F species %N %F species %N %F species %N %F species

Polychaeta - - 0.9 10.5 1 - - 0.1 6.7 1 - -
Crustacea (larvae) 11.8 20.0 52.9 68.4 1.6 6.9 0.3 16.7 - -
Copepoda - - 18.9 10.5 96.4 96.6 934 100.0 - -
Ostracoda - - - - - - 0.1 33 - -
Isopoda - - 0.5 53 2 - - - - - -
Insecta 88.2 80.0 252 44.7 1.9 10.3 - - 99.5 100.0
Insecta (larvae) - - 1.4 13.2 - - - - - -
Pisces - - 0.2 2.6 - - 0.1 33 - -
Varia - - - - - - 6.0 56.7 0.5 18.2
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Siganus luridus May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 1 30 30 35 4
Size range of
TL (mm) 31.03 38.50-99.24 37.96-11.06 50.87-92.24 66.57-98.22
No No No No No No
Taxa %N %F species %N %F species %N %F species %N %F species %N %F species %N %F species
100. 100. 100.

Algae 0 100.0 0 100.0 0 100.0 90.0 90.0 80.0 100.0
Amphipoda - - - - - - - - 20.0 25.0 1
Varia - - - - - - 10.0 10.0 - -

Boops boops May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07

Individuals 2 30 30 30 30 30

Size range of

TL (mm) 77.68-79.23 53.55-127.66 72.07-113.15 82.54-162.07 87.23-120.14 80.50-103.93
No No No No No No
Taxa %N %F species %N %F species %N %F species %N %F species %N %F species %N %F species

Algae - - 0.1 33 - - - - <0.1 34 - -
Gastropoda - - - - - - - - - - 0.12 33 1
Bivalvia - - - - - - - - - - 0.12 33
Polychacta 25.0 50.0 1 0.9 333 1 0.3 6.9 1 - - 0.1 10.3 1 0.12 33 1
Crustacea (larvae)  50.0 100.0 84.5 96.7 29.4 82.8 4.1 30.8 3.8 69.0 3.25 46.7
Copepoda - - 12.6 56.7 459 44.8 79.4 92.3 90.3 96.6 404 90.0
Ostracoda - - 0.3 10.0 - - - - 0.1 10.3 0.35 10.0
Decapoda 25.0 50.0 1 - - - - - - <0.1 34 1 0.12 33 1
Tanaidacea - - - - - - - - 0.1 6.9 1 0.12 33 1
Isopoda - - 0.3 6.7 2 - - 0.3 3.8 1 - - - -
Amphipoda - - 0.1 6.7 1 - - - - 0.1 34 2 1.28 26.7 6
Pycnogonida - - - - - - - - <0.1 34 - -
Insecta - - - - - - 0.6 3.8 - - 1.28 16.7
Insecta (larvae) - - - - - - 0.3 3.8 0.0 34 - -
Pisces - - 0.3 13.3 16.4 44.8 0.3 3.8 - - 1.97 333
Varia - - 0.9 16.7 8.1 24.1 15.0 423 53 48.3 50.9 80.0
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Diplodus

annularis May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 9 6 30 1
Size range of
TL (mm) 35.90-99.53 55.07-70.82 1.18-5.74 63.91
No No No No No No
Taxa %N %F species %N %F species %N %F species %N %F species %N %F species %N %F species
Bivalvia - - - - 0.3 10.0 2 - -
Polychaeta - - 1.5 16.7 1 0.2 33 1 - -
Crustacea (larvae) - - - - - - 32 100.0
Copepoda 98.3 100.0 32.4 66.7 6.9 40.0 35.5 100.0
Ostracoda - - 5.9 16.7 0.5 10.0 - -
Mysidacea - - - - 0.2 33 1 - -
Cumacea 0.1 12.5 1 - - - - - -
Tanaidacea 0.4 50.0 1 42.6 66.7 1 16.4 80.0 1 29.0 100.0 1
Isopoda 0.1 12.5 1 2.9 333 1 0.2 33 1 - -
Amphipoda 1.1 75.0 6 14.7 50.0 3 75.3 96.7 13 323 100.0 1
Varia - - - - 0.2 33 - -
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Pagellus acarne May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 30 31 22 14 30
Size range of
TL (mm) 52.80-66.65 44.71-80.70 62.44-86.36 77.58-93.73 52.30-71.33
No No No No No No
Taxa %N %F species %N % F species %N %F species %N %F species %N %F species %N %F species

Foraminifera 0.2 6.7 - - - - - - - -
Gastropoda 0.8 26.7 1 - - - - - - 1.9 37.9 1
Polychaeta - - - - - - 0.3 7.1 1 - -
Crustacea (larvae) 5.7 233 <0.1 33 - - 1.4 21.4 0.2 6.9
Copepoda 85.1 100.0 99.5 100.0 32.7 70.6 17.5 28.6 78.2 100.0
Ostracoda 0.3 10.0 0.3 333 - - 9.0 71.4 3.0 345
Mysidacea 0.1 33 1 - - - - - - - -
Tanaidacea 33 56.7 1 0.1 20.0 1 - - 16.6 100.0 1 4.5 51.7 1
Isopoda 0.5 20.0 2 <0.1 33 1 - - 0.3 7.1 1 - -
Amphipoda 3.1 46.7 5 <0.1 6.7 2 - - 48.5 100.0 9 6.7 41.4 9
Insecta (larvae) 1.0 33 - - 67.3 82.4 6.5 21.4 0.1 34
Pisces - - <0.1 33 - - - - - -
Varia - - - - - - - - 5.5 24.1

63



Spicara smaris May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 30 31 30 30 30 29
Size range of
TL (mm) 48.88-81.49 1.02-72.38 63.01-86.87 69.40-101.34 72.18-114.27 72.16-100.74
No No No No No No
Taxa %N %F species %N %F species %N %F species %N %F species %N %F species %N %F species

Foraminifera - - <0.1 32 - - - - - - - -
Gastropoda 1.3 13.3 1 - - - - - - - - 0.1 3.6 1
Polychaeta - - - - - - 0.1 34 1 - - 0.1 3.6 1
Crustacea (larvae) 7.5 533 0.1 6.5 0.6 40.0 0.7 17.2 <0.1 33 0.1 3.6
Copepoda 57.7 96.7 99.5 100.0 99.1 100.0 97.6 96.6 99.4 100.0 50.5 71.4
Ostracoda - - 0.4 16.1 - - - - - - - -
Decapoda - - <0.1 32 1 - - - - - - - -
Tanaidacea - - - - - - - - - - 0.1 3.6 1
Isopoda 0.5 10.0 1 - - - - 0.1 34 1 - - - -
Amphipoda 0.2 33 1 - - - - 0.1 34 1 - - - -
Insecta (larvae) 32.8 76.7 - - - - 0.1 34 0.4 23.3 - -
Pisces - - - - 0.3 16.7 - - - - 0.1 3.6
Varia - - - - - - 1.2 24.1 0.2 26.7 49.1 89.3
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* Spicara maena May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 30 30 1
Size range of
TL (mm) 84.33-108.23 83.76-101.90 82.47
No No No No No No
Taxa %N %F species %N %F species %N %F species %N %F species %N %F species %N %F species
Gastropoda - - <0.1 7.7 1 - -
Polychaeta 0.4 6.7 1 - - - -
Crustacea (larvae) 0.8 133 0.3 38.5 - -
Copepoda 93.7 100.0 99.4 100.0 62.5 100.0
Ostracoda - - - - 12.5 100.0
Tanaidacea - - <0.1 3.8 1 12.5 100.0 1
Isopoda 1.2 33 1 - - - -
Amphipoda 0.2 33 1 <0.1 7.7 2 12.5 100.0 1
Insecta - - <0.1 3.8 - -
Insecta (larvae) - - 0.1 3.8 - -
Varia 3.8 20.0 0.1 7.7 - -
Symphodus cinereus May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 21 31 39 11
Size range of
TL (mm) 45.80-100.70 50.37-99.40 54.68-97.73 66.70-92.27
No No No No No No
Taxa %N %F species %N %F species %N %F species %N  %F  species %N %F  species %N %F species
Gastropoda - - 0.7 3.6 1 1.2 2.6 1 0.4 9.1 1
Bivalvia - - 2.0 3.6 1 0.6 53 1 2.2 27.3 1
Polychaeta 1.8 19.0 3 2.7 10.7 2 0.2 2.6 1 - -
Copepoda 41.8 524 1.4 7.1 0.6 2.6 0.7 9.1
Ostracoda 0.4 4.8 2.0 7.1 - - -
Decapoda 1.8 23.8 2 5.4 143 1 1.2 7.9 1 - -
Cumacea - - - - 0.2 2.6 1 - -
Tanaidacea 16.8 76.2 2 29.7 60.7 1 17.9  71.1 1 10.1 81.8 1
Isopoda 3.7 28.6 1 7.4 35.7 4 1.6 21.1 3 0.4 9.1 1
Amphipoda 31.9 90.5 13 48.0 82.1 11 76.5 94.7 10 83.8 100.0 7
Pisces - - 0.7 3.6 - - -
Varia 1.8 14.3 - - 0.2 2.6 2.5 36.4

65



* Pagrus pagrus May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 2 22 17 4 1
Size range of
TL (mm) 46.50-162.08 43.58-119.60 39.10-147.13 49.69-156.42 142.48
No % No No No No No
Taxa %N %F species N %F species %N %F species %N  %F  species %N %F  species %N %F species
Sipuncula - - 9.4 14.3 1.5 13.3 - - - -
Polyplacophora - - - - 1.5 13.3 2 - - - -
Polychaeta 9.1 50.0 1 6.3 9.5 1 22 20.0 3 - - - -
Crustacea larvae - - - - 67.4 6.7 - - - -
Copepoda - - - - 7.4 6.7 - - - -
56.
Decapoda 18.2  100.0 1 3 76.2 1 15.6  66.7 3 40.0 50.0 2 20.0 100.0 1
Mysidacea - - 3.1 4.8 1 - - 20.0 25.0 1 - -
Tanaidacea - - - - 1.5 6.7 1 - - - -
12.

Isopoda - - 5 14.3 1 - - - - - -
Amphipoda 72.7 50.0 3 - - - - - - - -
Fish - - 3.1 4.8 1.5 13.3 - - - -
Varia - - 9.4 14.3 1.5 133 40.0 50.0 80.0 100.0

66



* Parablennius

tentacularis May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07

Individuals 30 30 6 24 6 30

Size range of

TL (mm) 58.23-88.88 52.20-92.70 51.42-87.38 38.95-85.52 51.40-82.95 54.51-97.44
No No No No No No
Taxa %N %F species %N %F species %N %F species %N  %F  species %N %F  species %N %F species

Algae 23.7 483 13.5 23.8 40.0  40.0 45 318 1.3 16.7 8.9 59.3
Foraminifera - - 2.7 4.8 20.0 20.0 - - - - - -
Sipuncula 1.7 34 - - - - - - - - - -
Gastropoda 1.7 34 1 8.1 19.0 2 20.0 20.0 1 - - - - 0.6 3.7 1
Bivalvia 34 6.9 2 - - - - - - - - 1.7 3.7 1
Polychaeta 3.4 13.8 1 16.2 28.6 2 - - 1.3 9.1 2 1.3 16.7 1 - -
Copepoda - - - - - - 1.3 9.1 - - - -
Ostracoda - - 2.7 4.8 - - 0.6 4.5 1.3 16.7 - -
Decapoda - - - - - - - - - - 1.7 11.1 1
Tanaidacea 5.1 10.3 1 8.1 14.3 1 - - 58 227 1 6.7 333 1 7.8 37.0 1
Isopoda 18.6 37.9 3 29.7 38.1 2 20.0  20.0 1 26  13.6 1 - - 1.1 7.4 2
Amphipoda 27.1 27.6 9 8.1 14.3 3 - - 82.1 818 9 82.7 100.0 5 782 593 8
Insecta (larvae) - - 2.7 4.8 - - 0.6 4.5 - - - -
Varia 15.3 27.6 8.1 14.3 - - 1.3 9.1 6.7 16.7 - -
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* Mullus surmuletus May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 30 7 4
Size range of
TL (mm) 54.12-109.89 94.10-122.11 102.62-185.90
No No No No No No
Taxa %N %F species %N %F species %N %F species %N  %F  species %N %F  species %N %F species

Gastropoda 0.2 10.0 1 - - - -
Polychaeta 0.4 20.0 2 11.8 333 1 - -
Copepoda 88.8 46.7 176 333 - -
Ostracoda 0.1 33 - - - -
Decapoda 0.4 233 4 412 50.0 4 57.1  75.0 1
Mysidacea 0.3 16.7 1 - - - -
Cumacea 0.1 33 1 - - - -
Tanaidacea 1.9 36.7 2 - - 3.6 25.0 1
Isopoda 1.7 433 2 - - - -
Amphipoda 4.9 80.0 14 235 50.0 3 214 750 4
Insecta (larvae) - - - - 17.9 250
Pisces 1.1 50.0 5.9 16.6 - -
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* Mullus barbatus May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07

Individuals 30 30 30 30 30
Size range of
TL (mm) 70.75-130.00 57.27-108.80 64.36-173.35 51.70-103.26 63.26-97.57
No No No No No No
Taxa %N %F species %N %F species %N %F species %N  %F  species %N %F  species %N % F species

Foraminifera 0.8 33 - - 0.5 33 - - 0.1 34
Mollusca - - 0.1 6.7 - - - - - -
Gastropoda 0.8 33 1 - - - - 5.7 13.8 2 0.7 6.9 1
Bivalvia 17.5 63.3 1 0.1 10.0 1 12.1  10.0 1 3.1 17.2 1 53 37.9 1
Polychaeta 42 16.7 3 1.1 56.7 5 22.1  60.0 6 4.1 448 6 2.6 20.7 6
Copepoda 5.8 10.0 91.2 80.0 247  30.0 415 724 593  86.2
Ostracoda - - 0.1 6.7 0.5 33 - - - -
Decapoda 33 13.3 4 0.2 16.7 4 42 13.3 6 3.1 20.7 4 - -
Mysidacea 7.5 30.0 1 0.1 10.0 2 - - 0.3 3.4 1 0.6 13.8 3
Cumacea 6.7 20.0 1 0.1 10.0 2 4.7 233 3 85 517 3 7.7 69.0 3
Tanaidacea 5.0 20.0 1 0.3 30.0 2 2.6 16.7 2 1.3 13.8 2 1.1 24.1 2
Isopoda 5.8 233 2 1.8 63.3 2 6.3 233 3 1.8 20.7 2 1.0 20.7 3
Amphipoda 39.2 63.3 10 4.8 90.0 21 12.1 333 8 21.1 862 20 21.1 897 11
Pycnogonida - - <0.1 33 - - - - - -

Insecat (larvae) - - - - 0.5 33 0.3 34 0.1 34

Pisces - - 0.2 20.0 3.7 16.7 - - - -

Varia 2.5 10.0 - - 5.8 233 93 414 0.4 10.3




Gobius niger May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07

Individuals 30 30 30 30 27 30

Size range of

TL (mm) 44.41-96.45 45.77-97.45 49.37-106.94 34.72-99.96 42.95-84.61 46.66-125.36
No No No No No No
Taxa %N %F species %N %F species %N %F species %N  %F  species %N %F  species %N %F species

Algae - - 0.5 33 - - - - - - - -
Foraminifera 4.4 24.1 13.4 50.0 9.1 36.7 184 414 7.2 333 0.7 3.6
Sipuncula 0.6 34 - - - - - - - - - -
Polyplacophora - - - - - - 1.1 6.9 1 - - - -
Gastropoda 33 20.7 3 - - 2.5 13.3 4 0.6 3.4 1 0.5 3.7 1 1.0 10.7 1
Bivalvia 33 20.7 35 23.3 1 2.5 16.7 3 28 138 2 - - 3.8 28.6 2
Polychaeta 2.8 17.2 4 12.9 63.3 5 8.6 467 6 6.1  31.0 3 4.8 37.0 3 1.4 14.3 1
Crustacea (larvae) - - - - 0.5 33 - - - - - -
Copepoda 22 6.9 7.9 20.0 - - 1.1 6.9 43 259 1.0 10.7
Ostracoda 0.6 3.4 - - - - - - - - - -
Decapoda 0.6 3.4 1 1.5 10.0 3 2.0 13.3 2 1.1 6.9 1 1.0 7.4 1 1.0 10.7 2
Mysidacea - - - - - - - - 0.5 3.7 1 - -
Cumacea - - 0.5 33 1 - - 1.1 6.9 2 - - 0.7 7.1 2
Tanaidacea - - 4.0 26.7 1 0.5 33 1 34 103 1 2.4 14.8 1 2.4 14.3 1
Isopoda 1.1 6.9 1 2.0 133 1 1.0 6.7 1 1.1 6.9 2 1.4 11.1 1 - -
Amphipoda 0.6 3.4 1 7.9 333 5 1.0 6.7 2 78 379 6 239 704 7 4.8 25.0 10
Insecta (larvae) 75.0 58.6 30.7 433 71.6 833 520 724 512 88.9 742 82.1
Pisces 0.6 34 - - 0.5 33 28 138 0.5 3.7 1.0 10.7
Varia 5.0 13.8 15.3 30.0 - - 0.6 3.4 2.4 14.8 79 250
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Serranus hepatus May '06 July '06 Sept '06 Nov '06 Feb '07 Apr '07
Individuals 30 17 30 30 30 30
Size range of
TL (mm) 53.55-72.66 32.17-78.85 30.01-90.72 40.76-89.59 39.31-64.62 53.54-74.73
No No No No No No
Taxa %N %F species %N %F species %N %F species %N  %F  species %N %F  species %N %F species

Polychaeta 1.3 3.4 1 2.0 7.7 1 5.1 10.7 3 0.6 3.7 1 - - 0.8 4.0 1
Crustacea (larvae) 1.3 3.4 - - - - - - - - 0.8 4.0
Copepoda 8.8 10.3 56.0 7.7 3.4 3.6 146 333 43 20.0 1.5 4.0
Ostracoda - - - - - - 0.6 3.7 - - - -
Decapoda 25.0 55.2 7 20.0 69.2 3 356 643 9 5.1 29.6 5 6.4 50.0 5 16.9 64.0 5
Mysidacea 2.5 6.9 1 - - 153  28.6 1 0.6 3.7 1.1 10.0 1 0.8 4.0 1
Cumacea - - - - - - - - 0.4 33 1 0.8 4.0 1
Tanaidacea - - - - - - 13 7.4 1 1.1 6.7 1 3.8 20.0 1
Isopoda 30.0 55.2 2 - - 13.6  25.0 3 2.5 11.1 2 2.1 133 3 1.5 8.0 1
Amphipoda 17.5 27.6 6 14.0 23.1 5 23.7 393 7 71.5 815 14 82.9 100.0 12 58.5  52.0 9
Insecta (larvae) - - - - - - - - - - 1.5 4.0
Varia 12.5 27.6 8.0 30.8 3.4 7.1 1.3 7.4 - - 13.1  20.0
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Trophodynamics of fish assemblages associated with a Caulerpa
prolifera (Forsskal) meadow in a shallow semi-enclosed embayment:
preliminary results
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Semi-enclosed coastal ecosystems are generally included in the highly productive systems
of the world. These systems are often associated with macroalgal habitats characterised as
heterogeneous environments with high structural complexity supporting a great variety of
faunal relationships. Elounda Bay, situated in the north-eastern part of Crete Island (Greece),
covers a total area of 6.5 km? and communicates with the open sea through two narrow channels.
The inner basin occupies a surface of 4.7 km? with maximum depth of 8.7 m and is characterised
by remarkable seasonal fluctuations of temperature and salinity. The seabed is covered by the
green algae Caulerpa prolifera which forms a dense and continuous canopy. Seven field surveys
were carried out over a grid of stations located mostly in the inner basin on a bi-month basis
during the period 2006-2007. In each survey, physico-chemical parametres of the water column
and the surface sediments were measured and analysed. For the study of benthic and pelagic
macrofauna, a benthic sledge and plankton net were performed respectively. A total of 12,949
individuals belonging to 37 benthopelagic fish species were collected by using a beach seine
fishing net. Stomach content analysis of the most important fish species, in terms of abundance
and biomass, was further examined. Taxa composition, abundance and frequency of occurrence
of their prey revealed significant seasonal changes. Data from the fish stomach contents were
also compared with the available macrofaunal benthic and planktonic organisms. Preliminary
results showed that the favarable natural conditions, prevailing in the study area, and especially
the presence of the Caulerpa prolifera meadow - an important structuring element providing a
great variety of ecological niches and shelter for larvae and juveniles - makes it an essential fish
habitat for the north-eastern coasts of Crete.
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! lvottoUto @ahdootag Blohoyiac, Blotexvohoyiog kat Yoatokariepyewov (IOABBYK), EAAviké Kévtpo
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? lvottoito Oaldoowwy Blohoyikwv Mopwv kat Eowteptkwv YS&twv (IOABIMEY), EANVkS Kévtpo OaAdooiwy
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* NaveruotAo Awyatou, Tudpa Emotnudv the OdAhacoac, Sxohd NeptBdMhovtoc, T.K.81100, MutiAivn

Ta mapaktia BaAdoola 0lKooUoTHUATA BewpPoUVTAL TA TILO TTAPAYWYLKA Kol TIOKIAOHopda
OUOTHHATA TIOYKOOUIWG TipoadEpovtag tpodr Kot Kataduylo oe BevOika Kol TEAAyLKA
aomovouda kabwe kot o moAudplBua idn Paplwv. ELSIKOTEPA, TO TAPAKTLO CUCTIUATA TA
omola oxetilovtal Ye TNV avamtuén HokpoduTIKwY cuvabpoicewv, xapaktnpilovtal anod
peyaAn Tolkdia eldwv Paplwv Kal acrmovOUAwy Kupla g¢attiog TG LEYAANG LOPdOAOYLKNAG
TOUG TIOAUTTAOKOTNTOCG KOl TOPOYWYLIKOTNTAG. XTn Meooyelo, TOAEG HEAETEG £)XOUV
eTkevtpwOel ota ABadia tng mooeldbwviag (Posidonia oceanica) mou Bewpeital éva anod ta
ONMOVTIKOTEPA evdlaltiuata ta omola xpnlouv dueong mpootaciag efaltiag g
napatnpoupevng paydaiag umoBabuiong toug. H efwtepkry Aekdvn Tou OpUOU TNG
EAoUvtag oto POPelo-aVATOAIKO TUAMO Twv OoKtwv NG KpAtng, amoteAel
OVTUTPOCWITEVUTLKA TIEPLOXN TIOU KOAUTITETAL Ao ekTeTOpEVA ALPASLa mooedwvlag. ITOX0G
NG HEAETNG QUTAG elval n emoxlakn Sitepevvnon ¢ olvBeong Twv MANBUCUWY KoL TWV
TpodIkwV ouvnBelwv Twv BevBomelaylkwv Paplwy mou oxetilovtal, AUeoa 1 EUPEDA, E T
Tomikd ALBadia tng mooeldwviag. Oa MPEMEeL va onUeLwBEel OTL eEAdxLoTeg TTANpodopleg Exouv
kataypadel HEXPL ONUEPA yld TO OUYKEKPLUEVO avTikeipevo. OL epyacieg mediou
nepA\appavav emoxlokég SetypatoAnPieg yio Tn HEAETN HLOG OELPAG GUOLKWY, XNULKWV Kol
BroAoykwv mapapéTpwy otnv udativn otAAn Kat To ilnua. MapaAAnAa, paypatonolionke
TMELpOOTIK aAlela pe xprion PBuwtlotpatag kat €ywve kataypadn OAwvV Twv WV Twv
Papwwv kabwg emiong katapérpnon ¢ adBoviag kat tng Blopdlag Twv aTOpwV Kabe
eldouc. TEAOG, avaAUBONKE TO OTOUOXLKO TIEPLEXOLEVO TWV ONUAVTIIKOTEPWY BevOomeAaylkwv
Paplwv Kal umoAoylotnke n oxetikn adBovia kal cuxvotnta gudavions OAwv Twv eldwv
Aeilag yia kaBe ido¢ Paplov. Ta amoteAéopata Katedelfav pia dlaitepa avénuévn tpodikn
TIOLKIAOTNTO. KOOWG KOl ONUOVTLIKEG ETIOXLAKEG METAPOAEC otnv Slalta TwV KUPLOTEPWVY
Paplwyv. Ol TIOOOTIKEG QUTEG eKTIUNOElG Ba amoteAécouv tnv BAcn yla MEPETALPW
Slepelivnon Twv OLKOAOYIKWV Kal Statpodikwyv ‘Owkwv’ twv BevBomelaylkwv Paplwv mou
QIAVTOUV OTO GUYKEKPLUEVO evdlaitnua.

H ouykekpiuévn épeuva xpnuatobotndnke amo t Nouopyiakn Autodioiknon Aaocidiou ota mAaiolo €vog
EPEUVNTIKOU TTPOYPAUUATOC YL TOV MEPLBAAAOVTIKO EAgyyo Ko TN ANYn SLOYEIPLOTIKWY QALEUTIKWY UETPWYV
otov opuo tn¢ EAouvrag.
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TROPHODYNAMICS OF FISH ASSEMBLAGES ASSOCIATED WITH CAULERPA PROLIFERA AND
POSIDONIA OCEANICA MEADOWS IN A SHALLOW SEMI-ENCLOSED EMBAYMENT OF THE
EASTERN MEDITERRANEAN

Maria Maidanou’, Panayota Koulouri', Drosos Koutsoubas?, Costas Dounas'

'Institute of Marine Biology, Biotechnology & Aquaculture, Hellenic Centre for Marine
Research, Gournes Pediados, P.O. Box 2214, 71003, Heraklion, Crete, Greece

2Department of Marine Sciences, Faculty of Environment, University of the Aegean,
University Hill, 81100, Mytilene, Greece

Semi-enclosed coastal ecosystems are considered to be highly productive as they are often
associated with seagrass and/or macroalgal habitats characterised by high structural
complexity and offering a great variety of ecological niches. Elounda Bay, located in the
north-eastern part of Crete Island (Greece) covers a total area of 6.5 km?. In the inner
shallow basin of the bay, occupying 4.7 km? (max. depth 8.7 m), the seabed is silty and
covered by a continuous and dense meadow of Caulerpa prolifera. In contrast, the outer
basin is deeper (max. depth 15 m) and the sandy bottom is covered by patches of Posidonia
oceanica. Seven field surveys were carried out during the period 2006-2007 over a grid of
eleven stations using a local fishing boat. Physico-chemical (e.g. temperature, chloroplastic
pigments) and biological (macrobenthos, zooplankton) parameters in the surface sediments
and the water column were measured and analysed. For the study of fish fauna, a local
boat seine net was used. Stomach content analysis of the most important fish species, in
terms of abundance and biomass, was carried out and further examined. A total of 12,949
and 8,342 individuals of fish were collected and identified to 37 and 41 species in the inner
and outer basins, respectively. The total fish biomass was almost the same in both basins
(80 and 90 kg) throughout the study period. The dominant fish species were Boops boops
and Spicara smaris in both basins. In addition, Mullus barbatus and the cephalopod Sepia
officinalis in the inner part and Pagellus acarne and Pagrus pagrus in the outer part were
also abundant. Taxa composition, abundance and frequency of occurrence of fish prey
revealed significant differences between the two basins. Data from the fish stomach
contents were also compared with the available macrofaunal organisms in both habitats.
Results showed that the presence of the Caulerpa prolifera meadow along with the specific
abiotic and biotic features prevailing in the inner basin provide a significantly greater
variety of ecological niches and shelter for the development of juvenile fishes, in
comparison with the Posidonia oceanica habitat which occupies the outer basin of the Bay.
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