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Tpweg E€etaotikn) Emrpomi:

1) Nwkoroog Neogovtov, Aéktopog, YodatokaAlépyeieg kor Ilepifairov, Tufuo
l'somoviag Iyxbvoroyiog war Yddtwvov Ilepipdrroviog, Zyoln TI'ewmovikadv
Emomuov, Iavemomuio Osccarioc, Emifiénwy,

2) Anuqtprog Bageiong, Avorinpomc Kadnyntig, Blomowilotnto tov Oardcciov
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[Mavemotmuo Oeccariag, Mélog,
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EYXAPIXTIEX

Me v 0AOKANP®ON TNG UETATTUYIOKNG LoV SlaTpiPpng atchdvopot Ty avaykn va
EKQPPACH TIG EIMKPIVEIC MOV guyoplotieg o€ OAOVG OVTOVG 7OV GLVEBOAOV OTNV
vAomoinon g.

Idwaitepa Ba MO0 va gvyapiomom tov K. NikdAao Neo@OTov yio TV EUmioTochivn
OV LoV £0€1EE avaBETOVTAG OV TNV TaPoVGO LETATTLYLOKY] EPYOGIN, Y10 TNV TOADTIUN
BonBetd Tov Kot ™ dtopkn VITOSTHPIEN TOL KB’ OAO TO GTAJLO SIEKTEPAIMONG TNG.

Eniong Oa 10eha va gvyopiomiom ta péAN TG £EETAGTIKNG EMITPONTNG OV, TOV K.
Anuntpio Bageidn yuo 11g ypnoeg cupPoviéc tov kot v Kabodnynon Koatd
dteEaymyn tov mepduatog Ko v K. EAévn Mevté yuo Tig emonudvoetg g Kot Tic
OopOHDGELS Y10 TV OLOKANP®GN TNG TAPOVGAS EPYOCIOGC.

Evyapiotd ™ povédo Mmitodkog I'. & I1., Yoarokarlépyeieg A.E., kabag emiong
Ko Tov Xoapdiapuro Povco yia 1t cuAdoyr| Tov ctotyeimv.

Axoun, guyaptot®d tov vroynelo Addktopa k. AAEEI0 AdAa Yoo TNV GUECT KO
ToAVTUN BonBeld Tov KO Yo TNV QUEPIOTN CLUTOPACTACT TOL KT TN SlEEAYWYN TOL
TEPALOTOG,

Téhog, Ba NBeha va ekQPAc® TIC EVYAPIOTIEC LOV GTNV OIKOYEVELDL LOV, OTIG PIAEG
pov ko waitepa otn Mapiva Nikoddov yia v apépiotn copnapdotacn, fondea kot
PO TAVIOV KOTOVONGT KOl 0voyN Tovg, kKo’ OA0 TO ¥poviKO O1AoTNU TWV GTOVODV

Lov.
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IHEPIAHYH

H mapodoa petomtuylokn SmA®pUatikyg epyacio £Yve pe 6Komd TV eKTIUNoN TG
enidpaong ™¢ ovpPotikng Kot PloAoyikng voatokaAMEpyElng oto pakpolmoBéviog
otV mepLoyn g Adpovpvag.

IMa v enitevén 10V 6KOMOV AVTOV EMAEYONKAY TPEIS dELYHOTOANTTIKOL GTOONOL,
€vag avVTITPOGMTEVTIKOS NG KABe ekTpoeng (ovuPatikng kot PloAoyikng) kot €vog
otabudc eléyyov, amd Tovg omoiovg ANPOMKav emoyikd deiypato KHOTOC Yoo TOV
TPOGOOPICUO TNG KOKKOUETPIKNG GVOTACNG, TOV OPYOVIKOD VAIKOV, TOV OPYOVIKOD
dvOpaka kot Tov poakpolwofévBovc. ‘Eywve Saympiopodg kot tagvounorn tov
opyavIcUOV TOV HoKpolmoPévOoug kot exTiunom Tng KATdoToonG TV 0OV UE
01KOAOY1IKOVG OEIKTEG.

H xoxkkopetpikn avaivon €oeiée Ott 10 inuo TOV TPLOV OEYLATOANTTIK®OV
otafumv omoteleiton Kupiwg omd dupo. Xtovg oTtafpovc TG CLUPOTIKNG Kot
BloAoykng extpoeng ivor appmOeg, eved 610 oTaUd EAEYYOL €ivol TNAOAUUMOIES HE
UIKPES OUMC SPOPEG OTOL TOGOGTH GVOTOCNG 7OV 0gv emnpedlovv TN OoU| T®V
BevOikadv koot Tmv.

Ta vynAdTEPA. TOCOGTA TOL OPYOVIKOD LAIKOV KOl TOL OPYOVIKOU GvOpoka
KOTOypApovTal 6To oTaOUO TG GLUPATIKNG EKTPOPNG, EVO T YOUNAOTEPO GTO GTAOUO
eléyyov. H molvmapayoviikn avdivon OSiaxvpaveng (two-way ANOVA) édeiée
OTATIOTIKA U1 ONUAVTIKEG O10POPES TNG AAANAETIOpaoN G HETAED GTAOUMVY KOl ETOYDV.
H povomapayovtikny avéivon dwakvpavene (one-way ANOVA) £dei&e 611 vapyovv
OTATIOTIKA ONUOVTIKES O10POPES HETAE) TV OEYHATOANTTIKOV oTafumv, 1060 oTa

TOGOGT( TOL OPYAVIKOD DAIKOV OGO Kol TOL OpYavVIKOL avOpaka.
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O vynAoTEPEG TIUEG OA®V TV TOPAUETPOV TOV poakpolwoBévioug pe e&aipeon
TOV 0plOUd TOV aTOUOV KoToypaeovIal 6TO oTafUO EAEYYOV, EVM Ol YOUNAOTEPESG GTO
otafuo g ovuPatikng exktpoens. O otabudg eAEyyoLv Kot 0 oTadpdc TG Proloyikng
EKTPOPNG TOPOVGLALOVV HEYOADTEPT TOIKIAOUOPPio. EWOMV Kol €IVOL O OWOLOYEVEIG
ocov aeopd T poaxkpolmwofevOikny tovg ocvotoon, o oyéon He TO oTaBUO NG
GLUPATIKNG EKTPOPTG.

Ta yaotepodmoda amotelobV TV emKpaTésTEPT PEVOIKN OLAdO GTO GUVOAO TMOV
€0V, akolovBodpeva omd Tovg moAvyottovg Kot To dibvpa. Ocov apopd tov apBuod
TOV OTOU®V, Ol TOADYOLTOlL OTOTEAOVV TNV EMKPUTESTEPT] OUAON GTO OTOOUO NG
GLUPBOTIKNG EKTPOPNG, €VM GTO OTOOUO NG PLOAOYIKNG EKTPOPNG Kot 6TO0 oTafuod
eLEYYOL EMKPATOVV TO YAGTEPOTOA.

O ovvoAikog apBuog tov atdpmv mov avayvopicdnke eivon 4.322, to omoia
avikovv g 180 &idn. Emkpatéotepo gidog givar o moldyartog Capitella capitata, tov
0mo{oV TO TOGOGTO ERPAVIONS 6TO 6TOONS TNG cLUPATIKNG eKTPOENS POGvEL To 74,14%.
210 otafpud ™G PLOAOYIKNG EKTPOPNG EMIKPATEGTEPO EIVOL TA YOGTEPOTOON TOV YEVOUG
Bittium sp., evd 010 6T0OUO EAEYYOV TO EMIKPATESTEPO €100C AVIKEL GTA EXLVOELON KOl
etva to Echinocyamus pusillus.

Zoueovo pe v aviivon ouotdtntog tov poakpoloopeviikov edmv (SIMPER),
T0 LVYNAOTEPO TOGOGTO OVOUOLOTNTOG Topatnpeitonr pHeTalh TV oTabudv ™G
ovuPatikng Kot ¢ POAOYIKNG EKTPOPNG Ko OQEIleTON KLpIwG GTNV TOpOovsio. Tov
gidovg C. capitata. H avdivon opoidtntog g obvotaong tov pokpolmofeviikmv
opyavicudv (ANOSIM) é6eiée 0Tl dev VIAPYOVY CNUOVTIKEG SPOPEC UETAED TMV

OEYHOTOANTITIKOV 6TaOU®V KaBD¢ emiong kot 610 cuvdvacUd ava (ehyog avTmv.
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Amo ™V opadomoinon Tov otabumv TG TEPLOYNS £pevvag pe Pdon to Pabuod
GLYYEVELNG TOL LakPolwoBEVOoLS, TPOKVITTEL EVaG CaPNS SLOY®PIGUOC TOL 6TaOU0D TNG
oLUPaTIKNG EKTPOPNG 0td TO 6TAOUO TNG PLOAOYIKNG EKTPOPNC Kol TO oTAOUO EAEYYOVL.

H moAvmapayovtikn avdAivon StokOHavensg Tov Slupopmy YopoKTNPIoTIKOV TOV
pokpolmoPEvOong £0€1EE OTATIOTIKA ONUOVTIKES O10POPES TNG OAANAETTIOpaonG HLETAED
OTAOU®V Kol EMOYDV Y10 OAEC TIG TAPAUETPOVS, EKTOG OO TOV aplOId TV E0MV Kol TO
oeiktn apBoviag tov ewodv. H povorapayoviikn avaivon dakdpoavong £0ei&e 6tL ot
ONUAVTIKES AVTEG SLOPOPES TTOV TOPATNPOVVTAL EIVOIL XOPUKES.

Ta amoteréopata e otatioTikng enegepyaciog £de&av 0Tt 0 Pabudg emidpaong
¢ Proroykng voatokaAAépyelag oto pokpolmoPéviog etvar pikpdtepog amd avtodv
mg ovuPatiknig. Me Pdon v avdAvon TOV OTOTEAEGUATOV KOTOANYOUUE GTO
CLUTEPAGHLO. OTL 1] EPAPLOYT] PLOAOYIKGOV GLUVONKAOV EKTPOPNG GTNV VOATOKOAALEPYELD
umopel vo TEPLOPIGEL CNUAVTIKA TIG OPVNTIKEG EMMTAOGEL GTO VOATIVO TEPPAALOV.
[Tapdia avtd, n epapproyn PoAoykng eKTpoT|g o€ gupeio KALAKO amontel TEPAITEP®
£€pevuval TPOKELEVOL Vo, EKTIUNOEL TANP®G 1 £KTOON KOl TO EDPOS TOV EMATOCEDV TOV

umopel va £xel 610 VOATIVO TEPPAAAOV.

Ag&Eeig Krewod: Adpopva, Broloyikn voatokarAEpyeta, pakpolwoBévioc.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



INEPIEXOMENA

LEIZEAT QIH ... s 1
1.1 TIEPIOYN EPEVVIOG cuvvveinteieiniiie st site st et ettt e st e s sbb e e b e et e et e e anbe e e nses 1
1.1.1"Epevva otnv gupitepn meployn 1oV EuPOTKOU KOATIOU ...vvvvvvveviiiieiiieeiee, 3

1.2 AVATTUEN DOOTOKOAMEPYELDV .evvvreirrirerireeesiteessireesssseesssseessssesssssesssssessssessnssesssees 4
1.3 Enidpaon voaToKOAAEPYELDV GTO TEPYPAAAOV ..eevvieiieriiieieieiiee e e e 8
1.4 B1OAOYIKT] DOOTOKOAMEPYEUDL .evervveirieiirsiiiesieeaireesteeasseesseesreesseesnneesseesneessnesnnee e 10
1.5 AvOGKOTNGT PUBALOYPOUPIOG ... veerveeririeieesiiee sttt ettt 13
1.6 ZKOTIOG EPEVVIOLG +.vvrerveenteeieeeieeestee st esteessteesbe e st e sbeeass e e sbe e s nbeesbeeanneesmeeanbeeaneeannee e 16

2. YAIKA KAIMEBGOAOL..........oiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 17
2.1 ZopPotikn Kot PLOAOYIKN EKTPOMT] c.veerrrerrrerireaieesireareessreesseesseeasseessnesseessesssseees 17
2.2 ZTOOUOT QEVYLOTOMYLOG .+ttt 19
2.3 KOKKOUETPUKT] OLVOADGT] ... vveenieesirienreesieeenee s anee s e e sne e e e nnne e nneeennee e 20
2.4 OpyaviKd VAKO KO OPYOVIKOG SVOPOIKOG . ..evveeeirieeriiieeiiieeesiieeesiiee e e e e 20
2.5 MOKPOLMOPBEVOOG ...ttt 21
2.6 ZTOTIOTIKT] OVOIADOT]..reeureeireesteesereereessseasneesmeeaneesseeasneesseeesneesseeasneesnneasneesneeennee e 24

3. AITOTEAEXZMATA ...ttt 25
3.1 KOKKOPETPIKT] OLVIADGT] «..vveeneeiireeieesireeiee s e e nme e sne e nnee e enae e e 25
3.2 OpyoviKo VAIKO KOl OPYOVIKOG BVOPOIKOIG. . vvveerreeeriiieesiiieesiieeesiieeesiieessineesniinee e 27
3.3 MOKPOLMOPBEVOIOG ...ttt e e e e 32

A XYZHTHEH ... e 60
4.1 KOKKOUETPUKT] OVOIADGT] ..tttk 60

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



4.2 OpyoviKd DAMKO KOL OPYOVIKOG CAVOPOKOG . vveevrrrerirerarireeesiressssreessiresssnessieessseeens 60
4.3 MOKPOLMOPBEVOOS ..eeevviiiiiieiiiiie ettt ettt bb e snbeeeanes 63
S. XYMIIEPAXIMATA ..ot 70
6. BIBAIOTI'PADIA ... 72
T ABSTRACT ..o 82
B.ITAPAPTHMA ...ttt 84

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



1. EIXATQI'H

1.1 Tleproyn épevvag

Mo ™ diegaywyn g épevvag emAéydnke ¢ mepoyn N Adpovpve Tov amotelel
UEPOG NG gLPVTEPNG TTEPLOYNGS TOV POpetov EvPoikov koAmov (Ewk. 1.1).

O Evoikog kdAmog katalapfdavel To Boldocto xdpo peta&d g Evpotag kot g
Ytepedg EALGSag (Voutsinou-Taliadouri & Varnavas 1993) kot ekteiveton peta&d tov
OVOTOAIK®V OKT®OV TNG ATTIKNG kot ¢ Bowwtiag kKot tov dutikov aktov g EvPotog
(Dassenakis et al. 2003). Xwpiletar o Bopeo ko voto EvPoikd amd ta otevd tov
Evpimov (Friligos & Gotsis-Skretas 1987). H emkowmvia pe to Aryaio ITédayog yivetou
pécm tov daviov Qpéwv - Tpikept ota Popeta Kot pe tov kKOATO TtV [leToMov ota
votio, (Ignatiades 1974).

O Popetog EvPoikdc kdAmog eivor €vag muikieiotog kOAmog, pe Pdbog mov
kopaiveton petag&d 50-425 m (Friligos 1985). T'ewpopeoroyikd, 1o péyioto Pabdog
mopatnpeitor oto POPE0 TUNUO TOV KOATOUL ©E WK TEPLOYN OYNUOTOS AEKAVNG.
210 votio Tunpa o Tohuévag Tapovctalel opain KAion, eve otig aktég e EvPolog to
avaylveo gppaviletar amdtopo (Voutsinou-Taliadouri & Varnavas 1993).

Ta emeavelakd pedpoata oto PBopeo EvPoikd €xovv katevbuvon B.A. ot
tootnteg petald 5-15 cm/sec, evd to pevpata tov moBuéva eivar actabn kot
yapoktnpiCovrorl amd tayvTnTeg HikpdTepeg amd 5 cm/sec (Balopoulos & Papageorgiou
1991).

Ta emeaveloxkd WCnpoto tov whuévo Tov VOTIOL TUNUHOTOS TOL POpelov

EvBoikod k6AToL, yopaktpilovior ®g appdon kot voopyilddn. Ta appddn inoto
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EMKPATOVV OTIC TOPAKTIEC TEPLOYES, EVAD TO 1AVOOPYIA®ON oto Pabitepa pépn tov

KOATOVL (ZTepyiov 1991).

Ewdévao 1.1: EvpOtepn meproyn Epsvvag, Bopetog EvPoikdg koAmog (Wwww.google.com/earth).

Ot ovykevipooelg Papémv puetdriov (Cu, Cr, Ni, Zn) oto ilnpa sivor peydreg
ot0 otevd tov Evpinov (Scoullos & Dassenakis 1983) kot otov 6ppo g Adpouvag,
e€oatiog TG  METOAAOLPYIKNG  €Toupiag  mopaywyns owdnpovikeMov m  omoia
dpaoctmplomoteitar otnv meployn (Nicolaidou & Nott 1989, Catsiki & Florou 2006,
Tsangaris et al. 2007).

e ovykplon pe GAAOVS EAANVIKOVG KOATIOVG, 0 Bopetog EvPoikdc yapaktnpiletal
and peyareg ovykevipwoelg Opentikov  oldtov  (Friligos 1985). Ot peydheg
GUYKEVTPAOOCELS TUPITIKAOV KOl VITPIK®OV GAATOV 0QEIAOVTOL 6TO GYETIKA peydAo Pabog
TOL KOATOV, OTIG LTOBAAAGGIEG TNYES, GTO POLVOUEVO OVAPAVONC KO GTO OTOPANTO TNG

UETAAAOVPYIKNG £TOpiog Tov eivar Thovota og oprtikd (Friligos 1985, 1987).
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1.1.1’Epevva otnv gupitepn mepioyn tov EvPoikov kdAmov

Ao 10 1974 €xer mapoybel Evag peydrog aplipdg epyacidV CYETIKA LE EPEVVEG
mov &yovv degaybel otov EvPoikd kOATo. Ot mepiocdtepeg amd avtég oyetiCovio Le ta
Boapéa pétorha (Scoullos & Dassenakis 1983, Nicolaidou & Nott 1989, Dassenakis et
al. 2003, Tsangaris et al. 2007) kot T yeoynueia tov Cnuatov (Voutsinou-Taliadouri
& Varnavas 1993), eved kdamoteg GAAeg pe t pomavon (Papaconstantinou 1984), tig
ovykevipooelg Opentikdv addtov (Friligos 1985), ta @uotkoynukd yopoKTnploTika
kot TNV voporoyia (Balopoulos & Papageorgiou 1991).

Axoun éyovv peletnBel o mhayktovikég (Ignatiades 1974, Siokou-Frangou et al.
1984, Friligos & Gotsis-Skretas 1987) kot ot PevOwkég wowomnteg (Kattoulas &
Koukouras 1974, Koukouras & Kattoulas 1974, Kattoulas & Koukouras 1975,
Nicolaidou & Simboura 1985).

H PevBwn xowommra tov Popeov EvPoikod kdéAmov peretbnke amd Tig
Nicolaidou & Simboura (1985). Xto votio Tufipa Tov KOATOL TapoTnpHOnKe KupLopyio
TOV TOAVYTOV, aKOAOLOOVEV OO TOL LOAGKLOL, TO KOPKIVOELDY| KOL T EXLVOOEPLLOL.

Ou Nicolaidou et al. (1989), avaeépovv 61t oV mepoyn ™G Adpopvag ot
BevOucol opyavicuol epgaviCovv oyxetikd peyodlvteprn aebovia kot mowhdTTa omd 4Tt
otov vrorouro Popeto EvPoikd koAmo. [Tapora avtd, ot BevOucég kowvdtnTeg oTOV OpLO
mg Adpopvog  yopaxtnpilovior actafelg ywotl emKkpoTovV  KOPOGKOMIKE  €10M

(Nicolaidou et al. 1989).
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1.2 AvémtoEn voatokaAlepyELDY

Ta tedevtaio xpoOVIO 1 AVAYKT Y10 IKOVOTOINGN TOV SOTPOPIKOV OVAYKMOV GE
TAYKOGO €minedo, OGOV apopd v mpoTeivn, €lxe cav amotéleoua T poydoio
avantoén tov KAAdov TV vdotokoAiepyswwv (Tovar et al. 2000, FAO 2010).
H vdatokodiiépyelon amotehel TOV TOOTEPO OVOTTUGGOUEVO KAADO TOPOY®YNS
tpooipwv (Cole et al. 2009) peta&d avtov g (owng mapaymyneg (FAO 2010). IMapéyet
oxedov 10 oL (45,6%) TV 1yBunpdv Tov Tpoopilovial Yo avOpdTIVN KaTOvVAA®OT
6€ TAYKOOUI0. KALOKO Kol TOPOLGLALEL CNUOVTIKO OLVOIKO Y10 TEPUITEP® AVATTLEN
(FAO 2011).

INUOVTIKO TAEOVEKTNUO, TOV VOATOKOAMEPYEIDOV &lvar OTL cLUPAAAloLY GtV
dupiovon g mieong mov ackeitol omd TNV aAgln Kot ETITPETOVY T JOTNPNON TOV
mAnfvoudv mov Kwdvuvevovv and v vrepaiicvon (Shang 1981). Axdun amotelovv
YN €1000MUATOG Y10 LEPId KOTOIK®V TOPAKTI®OV TEPLOYDV, KaBMG Kol Blopmyavidv
ol omoieg OpACTNPLOTOOVVTOL GTOV TOUED TNG UETOMOINONG TOV TPOIOVI®V TOL
npoépyovtor and avtég (Pillay & Kutty 2005).

H mayxoopia mopaymyr 1oV VOATOKOAAEPYEIDV, EVA OTIG aP)EG TNG OEKOETIOG
tov 1950 dev Eemepvovoe toug 1 exart. Tovoug, 10 2010 aviABe otovg 59,9 exat. tdvoug
(Zy. 1.1, 1.2), gpopavilovrag éva péco etnoto pubud avénong 8,8% amd 10 1970 émg to
2010 (FAO 2012). H Aatwvikn Apepikn kot 1 Koapaipikn topovsidlovv tov vynidtepo
péco emoto pulud avénong v mepiodo 1970-2008 (21,1%) kar akorovbovv 1 Méon
Avartoin (14,1%), n Appwn (12,6%) xou 1 Kiva (10,4%) (FAO 2011).

e avtifeomn e TNV OAMEVTIKY TOPAY®OYN 1 07Ol TAPOLGLALEL CTAGOTNTO OO
ta péoa g dekoetiog Tov 1980, n mopaywmyn twv vdoToKaAMEPYEIDV cuve)ilel va

av&daveton (FAO 2010).
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Yympo 1.1: TTaykoopa Topaymyn véotokaiiepyeidv (FAO 2012).
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Yyqpe 1.2: [aykocpo mopaymyn ToV VOaToKoAMEPYEIDV o gkoTopupdpla tovoug (FAO

2010, 2012).
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H avantuoén avt opeidetor v HEPEL OTN GTUGILOTNTO TNG GAEVTIKNG TOPUY®YNG
v tehevtaia 25¢etio, aAAd Ko otn paydaio adENoT Tov TOYKOGHIOU TANBVGHOD Tov
ovvendyetat avénon {ftnong npwteivaov (FAO 2010).

Kvpiotepn mapaymyodg yopa eivon n Kiva, avtimpoocwnebovtag nepimov 10 63%
NG TOYKOOUI0C VOOTOKAAALEPYNTIKNG TOpay®YNS. AKoAoVOOHV GAAEG ACTOTIKES YMDPES
pe mocootd 26,1% won n Apepwn pe 4,6%. H Evponn mapdyet to 4,5% g maykodcuog
voatokoAMEpyetag kol 1 Aepikn to 1,8% (FAO 2011).

Ocov agopd v 1ybvokoAlépyela, TOov TAEOV Suvopukd Kot - porydoio
OVOTTTUGGOUEVO KAAGO0 TNG VIATOKOAMEPYELNG, e Paon To ototyeioa Tov FEAP (2008),
n ovvolkn Evpomaikn mapayoyn to 2008 aviibe otovg 1.663.921 toHVOULG,
nmapovstalovtag pio avénon g tééemg tov 47,3% oe pia dekaetio.

H Noppnyia kotorappdavel Ayo nepiocdtepo and 1o picd (52%) g cuvoAkng
Evponaikng yybvokariiépyslog, mapdyoviag kuping coropd. Axorovbei o Hvopévo
Boaoilelo (9,7%) pe v moapaywyn coropov kot  Tovpkia (6,3%) 1000 pe mpoidvta
Baldootog ybvokaAMépyelac (toumovpo Kot AaPpakt) 660 kot pe néotpopa. H EALGSa
Katéyel v té€taptn 0éom oty moapaywyn ybvoxailépysiag otnv Evponn (FEAP
2008).

Ot voarokaiMépyeteg otnv EALGSa dpyloav petd 1o 1956. H yopa pog av kKo
GYETIKA apYq YVOPLIGE TIG VOOTOKAAMEPYEIEG oNUEi®TE 0EOAOYN TPOOOO Ta TEAELTA
xpovia. Ot 1dwitepeg KMUATOAOYIKEG CLUVONKES, 1N YEOUOPPOAOYiD, T TOKIMO TV
YOV VOPOOATNONG, 1 OIKOVOUIKT EVIGYLON OO SLAPOPOVLS POPEIS KoL 1 YP1YOPN Kot
EMTUYNUEVT E1ICGAYMOYT TEXVOAOYIOG KOl TEXVOYVOGIONG, cLUVEROAAY otV avamTLEn TOV

eMvikov voatokailepyelmv (ITaoyog 2002).
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H vdoatokorAiépyelo amotedel évav amd TOVG TAEOV SUVOUIKOVG Kol porydaio
OVOTTUGOOUEVOVG KAGOOLG TNG €BVIKNG otkovouiog Kol EW0IKOTEPO TNG TPWTOYEVOLG
napaywyne (Fédvrong 2004). H oyetikn pueimon tov tybvoamodepdtmv, oe cuvovacuo
HE TNV aOENCT TNG AYOPUOTIKNG OVVAUNG TOV KATOVOADTOV TOV EVPOTAIKOV YOPOV,
aAAd Ko M evioyvon TG TAonG Yo VYIEWVR dTpoPn|, eivan ot artieg mov mOncov TV
avamtoén e (EITAA 2007).

H ouvvolikr] emow mopaymyn tov voatokoAMepyeudv, eved 1o 1987 dev
Eemepvovoe tovg 3.000 tévovg, to 2009 avABe otovg 122.000 tévovg (FAO 2013).
H paydaic oot adénon g mopaymyng ogeidetor kvpiog otig OBardooteg
OVOKAAMEPYEIEG KOl EOIKOTEPU GTNV EVIATIKY] EKTPOPY TOIMOVPOS KOl AQVPOKIOV
(EITAA 2007).

Yoppova pe otoyeio tov FEAP (2008), n EAAGSo kotéxet v tétaptm Béon
oV Topaymyn tybvokoriépyslag oty Evpdmn kot 1 dgvtepn 0éom petad tov
LEGOYELOKADV TOPAYOYDV YOPOV, ovTmpocmrevovias to 41%, pe 95.000 tdvovg,
amoteAoVpeEVoLg amd 60.000 tovoug toumovpag kat 35.000 tovoug Aafpaxkt.

O avtayoviopdg PETOED TOV HEGOYEINKAOV YOPOV Yo To TPoiova Oaldociog
BvokaAMépyelag sivar évtovog, kaBmg avtd amoteAobv aviikeipevo eE@TEPIKOD
eumopiov KOl CNUOVTIKY] TNy SLVOAAAYHoTog Yoo TiG mopaywyés yopes (YITEKA
2009). Q¢ 1oyvpotepog aviaywviotig g EALGdac, Oempeitar n Tovpkio 1 omoia Ady®
TOV YOUNAOD KOGTOVLG TTOPOY®YNG EUPOVICEL 0L EVTLTIOGCIOKT OENCT TNG TAPUYMYNG

NG Kot ONUOVTIKG younAdtepeg Tipéc towinong (Www.gmf-sa.gr).
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1.3 Enidpaon voatokaliiepyei®dv 6To mEPPAALOV

H paydaio avdmtuoén Tov KAGOOV TV VOUTOKAAMEPYEIDV TIG TELELTAIEG dEKAETIEG
€XEL MPOKAAECEL OE OPKETEG TMEPWMTMGELS EVIOVO TPOPANUOTIOHO OCOV aopd TnV
enmidpaon tovg oto mepifarriov (Wu 1995, Mazzola et al. 2000).

Elvar yvaootd 011 amd ™ Aettovpyio TV 1yBuoKaAMEPYNTIKOV LOVAS®V, LEYAAES
oot TEG OpentikdV oldtov amelevbepdvovtol oty vodtvy otin (Holby & Hall
1991, Hall et al. 1992), ta omoia exnpedlovv v motdTHTA TOV VEPOD Ko BempovdvTon
®¢ o Thoavy attia evtpoPiopod oty Tapaktio (ovn (Holby & Hall 1991, Neofitou &
Klaoudatos 2008).

Youpovo pe tovg Pitta et al. (2006), puovo éva pikpd mocootd (LKpodTEPO amd
30%) aldTov Kol OGPOPOL TNG TOPEXOUEVNS TPOOTG TPOSAOUPAVETOL OO TOLG
EKTPEPOIEVOVS OPYOVIGHOVSG, EVD TO UEYOADTEPO TOGOCTO OLOYEETOL HE TN HOPON
ddvpévav Opentikdv addtov oty voatvny othin. Katd tovg Vita et al. (2004), éva
T0G00TO NG TAEEMS TOL 80% TG YOPNYOOUEVNS TPOPNG TOV SLUPEVYEL OO TIG LOVAOES
yBvokaAMépyelog umopel va KotoavoroBel amd Tovg dyplovg mAnBuouovg tBvwv.
Avtd éyel og amotélecpo v ovénon g Popdaloc tov aypwv TAnbvopmv (oe
OMYOTPOPIKESG TEPLOYES) YOP® amd TIg povadeg extpogng (Machias et al. 2004).

[Mopd 11 peydreg moocdTEG OpenTIKOV AAAT®OV OV OameEAeLOEpDOVOVTOL GTNV
VOATIVI] OTAAN WIKPEG Eival Ol EMMTAOCELS TOVS OTIS TOPARETPOLS TOV GYeTICoVTOL HE
v motdtnta tov vepov (Pitta et al. 1999).

H abénon g ovykévipmong tov Bpentikdv aldtov mepropiletal ypovikd Kot
YOPIKA og piKkpn andotacn YOpw amd Tovg yBvokAwPovs ywpig va emnpedlel v

evpvTEPN TEPLOYN YOP® amd avtovg (Pitta et al. 1999, Belias et al. 2003).
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H m\éov dwndedopévn emidpacr tov 1xBVOKOAMEPYEIOV apOPE TOV OPYOVIKO
eumiovtiond tov nudtowv, mov civor omotéleopo kabilnong twv VROAEUPATOV
TPOPNG Kol TV TPOIOVI®V UeTAPOMOHOD TV ekTpepouevmv tyddvmv (Hall et al. 1992,
Findlay et al. 1995, Klaoudatos et al. 2006). H cuvcompevorn opyovikod vAIKOD Katwm
amd Tovg 1BvokAmPoic, £xel ¢ amotélecpo T dNovpyia VOGS avoliKoy GTPOUOTOC
nuatog (Holmer & Kristensen 1992) to omoio yapaktnpiletar amd yopuniéc Tég
o&edoavaymywkod dvvapukov (Hargrave et al. 1993), vynAn meplektikdtnTa. o€
opyovikd viko (Hall et al. 1990, Karakassis et al. 1998) kot cuveom®pevon aldtov Kot
ewopdpov (Holby & Hall 1991, Hall et al. 1992).

Ot 0AhoyéG GTO QUGIKOYNUIKE YOPAKTNPIOTIKE TOV UOTOS EMAyOLV OAAXYES
oTn doun Kot oTa YopaKTNPIOTIKG TV Beviikdv kowvotntwv (Pocklington et al. 1994,
Karakassis et al. 1998, Mirto et al. 2002).

211G TEPIOCOTEPEG MEPUTTMOOELS, £XEL KOATAYPOQEEL L0 OTOSIOKY] EMKPATNON
WIKPOV KOLPOOKOTIK®V kKal avOektik®v ot pdmaven edov (Ritz et al. 1989, Weston
1990), peimon ¢ PromoKIAdTNTAG KOl TG TOALTAOKOTNTAS TG SOUNG TV PevOikdv
kowotitov (Weston 1990) pe v avénon tov opyavikod GOpPTiov Kot Tn Heimorn g

andotacng oo toug tybvokimpovg (Pearson & Rosenberg 1978).
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1.4 Broloytkn vdatokaAMEpyELQ

Ta tekevtaio ypdvio mopotnpeitor por ovveydg avéavopevn Cfnon  yo
TPotovTa. PLOAOYIKNG VOATOKOAMEPYELNG. AVTO €ivol OMOTEAEGUO TOV EVOLOPEPOVTOG
ov deglyvouv ol KOTOVOAMTES Yo (NTHUHOTO VYElng, AGQAAENG TOV TPOPIU®V Kol
vrofaduiong tov mepiBaiioviog (Mente et. al. 2011). H cvveydg av&avopevn {mon
TOV TPOIOVIOV OVTAOV, amodideTon 6T d1opKy avartuén tov PloTikod emmEdon TV
eBvov kol ot caen TPOTIUNGN TOL KOTAVOAMTIKOD KOWOD GE TPOIOVTO VYIEWVNG
dTpoPng, 6mwg givar ot vVOPOPLot opyavicpoi (NeopvTov & Neogputov 2013).

H mapoaywyn proroyikdv tpoeipmv tpowdei tn PlomotkiAdtnta, Toug PLoAoyKovg
KOKAOVG kot ™ Proroywkr dpactnpotnta (Bergleiter et al. 2009, Prein et al. 2012).
YouPdaiel ot CLVTNPNGCT TOV OIKOGUGTNHHOTOS, ME TOV TEPLOPIGUO TNG ELGOYMOYNG
ProPepdv ovocuwv mOL HETAPBAAAOLV TN  GULVOECIUOTNTO TOV GUOTATIKOV TOV
nepifariovrog  (Kapuscinski & Brister 2000). Me v mopoy Plroroyikdg
TOTOTOMUEVNG TPOPTG Kot Aapfdvovtag HéTpa Yo T peimon g Katamdvnong (Stress)
TOV EKTPEPOUEVOV OpYaVICUAV, PeATiotomoteitar 1 vyelo TOVG Ko HEWOVETOL 1)
e€dpmon Tovg amd TO QAPUOKO, CUUTEPIAOUPOVOUEVOV KOl TGV  avTIBLOTIKOV
(Kapuscinski & Brister 2000).

Ta kvptotepa €idn Proroyikng voaTokaAMEpyELlag Tov apdyovtar oty Evpomn
glval 0 coAOMOG, 0 KLTPIvog, M TEGTPOPA, N TOITOLPA, TO AAPPAKl, To PO KOl O
o&Opuyyog, oty Acia ot yopidec kot ta podle, VO otV AUEPIKT Ol Yopideg Kot 1
tindma (Bergleiter 2001, 2008). opemva pe tovg Prein et al. (2012), o apBpdg tov
Bloroyikd extpepopevov 0OV avEndnke and téocepa £idn o 2000, oe 30 To 2009.

Eldyiota otatiotikd otoryeio yio v mopay®yn PoAoytkng vOATOKAAMEPYELNG

eivan dbéoua (Mente et. al. 2011). O Bergleiter (2001), avoaeépet 0Tt 0 GVVOMKOG
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OYKOC TOV TIGTOMOMUEVOV TPOiOVIOV mov JdwkiviOnke otmv Evpomn to 2000
avépyetan petald 4.400-4.700 to6vov.

H nmoaykoéopa mapaymyn PBroioyikng vootokarAiiépyslog and 25.000 tdévovg 10
2005 (Perdikaris & Paschos 2010), aviiAfe otovg 53.500 tdvoug To 2008 £k TV 0moimV:
25.000 t6vor mapnyOnoav oty Evponn, 19.000 tévor oty Acia kot 7.000 tévou
ot Aatwvikn Apepikn (Prein et al. 2012). Kvpidtepn napaymyog ydpa to 2008 ftav
n Kiva pe 15.300 t6vove, axkorovBovpevn and 1o Hvopévo Basiieo pe 9.900 tévoug
kot o Exovadop pe 5.300 tovoug (Bergleiter et al. 2009).

Ot Tacon & Brister (2002), mpoPAémovv 60Tt 1 mopaymyn Proroykng
voarokaAépyetag and 5.000 téovoug to 2000, Ba avérBel otoug 1,2 ekat. TOVOLG PEXPL
10 2030, péyeBoc mov ooduvapet pe o 0,6% g EKTILMOUEVNG TAYKOGUING TOPAYOYNG
(Lem 2004).

H opyq apyum avamtoén g Proroyikng vootokoAMEpyelag opeileTor otV
amovcio 0lEfvadv Kol TOYKOCUI®V OTOOEKTMOV KOVOVICUMOV Kol Kpurmpiov yio v
Tapaymyn Tov Poloyikdv tpoiovtwv (Tacon & Brister 2002).

H Buoroywn voatokaAMépyeia oty Evpomnaiky ‘Evoon aokeiton ota miaicwo
tov Kovoviopov (EK) 834/2007 tov ZvpPovAiov kot tov koavoviepov (EK) 710/2009
™m¢ Evpomnaikng Emitpomic. Xe o0t1 apopd tv ebvikr| vouobecion éxer exdobel m
anoeacn ®EK/1343/B'/2010 tov Ymovpyeiov Aypotikng Avdamtuéng kot Tpoeipwv, n
omoio etvon oyeTikn pe TS Pacikég ko TpocHeteg d1TAEES AoKNONG TNG PloAOYIKNG
VOUTOKAAALEPYELOG OTO TAAICIO TOV AVAOTEP® KOVOVIGLOV.

AOy® TOL EVOPEPOVTOS A0 AmMOYT KOTAVOAMONG KOl TOpoy®yns OAo Kol
neplocdtepol ebvikol opyaviopol Beomilovv mpOTLTOL YlOL TNV TOPAYWYN TPOIOVIWV

Broroywknc voatokaAlépyelac (Mente et. al. 2011).

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



12

oupwvo pe tovg Prein et al. (2012), 240 opyoviopoi motomoinong mov
dpaoctnproroovviol o 29 yopec o€ OAo Tov KOGHo amd to 2008, £xovv ekdmoel 80
OLOLPOPETIKA TPOTLTOL YO TNV TOPAY®YN TPOIOVI®V PBloAoyiKig VOATOKOAMEPYELNG
(IFOAM 2010).

H yeppavikn Naturland wov 18pHbnke to 1982, eivan évag amd Tovg 0pyavicuong
TIGTOTOINONG 7OV GULUUETEYOLV EVEPYH OTNV TPomOnon Kot v ovamtuén g
Broroyimg voatokaAlépyelag Oyt povo otnv Evponn aAld kot moykéoo (Tacon &
Brister 2002, Naturland 2012). Ot dpactnptotég g 6tov KAGSo apytoay to 1994, pe
mv avartuén kpumplov yio T PloAoyikn €KTpor] kumpivov otn votw [eppavia.
AxoArovOnoe 1 deEaymyn kprmnpiov kot 1 £kd00T TPOTVLTOL Yol TN PLOAOYIKN EKTPOYPT
GOAOLOV Kot pudtdv otnv Iplavdio to 1995 kot 1o 1999, avtictoyya (Tacon & Brister
2002, Bergleiter et al. 2009).

"Evag onpavtikds diebvig opyaviopog givar o IFOAM (International Federation of
Organic Agriculture Movements), mov €££dwoe Ta TPMOTA TPOTLTO, Y10 TV TOYKOC LN
Topaymyn Tpoiovimv Proloyikng voatokariiépystag to 2000 (IFOAM 2010, Prein et
al. 2012). AA\ot opyavicpoi miotonoinong eivor o Soil (Hvopévo Baociiewo), o
BioSuisse (EABetia), o BioErnte (Avotpia), o KRAV (Zovndia), o Debio (Noppnyia), o
TUN (Ichavdia) kat o BioGro (Néa Zniavdia) (Bergleiter 2001, Bergleiter et al. 2009).

Ymv EAAGSa €yovv mictomomBel tpelg etaipeiec ryBvokaiMépyslag yuo T
BloAoywn extpoen| toimovpag Kot Aappaxiov, ond v BIO EALGg ko tov EAPetico
opyaviopud motomoinong IMO (Institute for Marketology), coupova pe 1o yepuavikd
npotoro g Naturland (Neogvtov & Neogvtov 2013). Ta Proloyikd avtd mpoidvta
Kopimg eEdyovtal, v HOVO IO HUKPT TOcOTNTO JoTifeTon oty AANVIKY oyopd

(Perdikaris & Paschos 2010).
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1.5 Avaokénnon Bipioypaeiog

210 VIoKEPAAalo avTtd Tapotifetar M avackdémnon g PipAoypagiog 6cov
agopd TV emidpacn TV YOLOKOAAIEPYELOV GTO VIATIVO TEPPAALOV KOl E10KOTEPQ
010 Pévboc.

Ot emdpdaoelg Tov tybvokailiepyeidv oto BEvBog Exovv peretnBel oe maykoOcuLo
KMpoko omd éva peydro apBud epevvntav. Ot meplocdtepec €PEVVEG QPOPOVV
EKTPOPEC COAOUOEWDDV OV €lvarl ToAowdTepeg Kol £xovv pedketnOetl yio peyaAdtepo
ypoviko ddotnua (Ritz et al. 1989, Hall et al. 1990, Weston 1990, Holby & Hall 1991,
Hall et al. 1992, Holmer & Kristensen 1992, Hargrave et al. 1993, Pocklington et al.
1994, Findlay et al. 1995, Hargrave et al. 1997, Heilskov & Holmer 2001, Kempf et al.
2002, Brooks et al. 2003, Nickell et al. 2003).

Ymv mepoyn ™G Meooyeiov ol €pevveg givol GYETIKA MO TPOCPOTEG KO
a@OPOVY TNV eKTPOPY| Toumovpag Kot Aafpakiov (Karakassis et al. 1999, Katavic &
Antolic 1999, Karakassis et al. 2000, Mazzola et al. 2000, La Rosa et al. 2001, Mirto et
al. 2002, Belias et al. 2003, Klaoudatos et al. 2006, Yucel-Gier et al. 2007, Neofitou et
al. 2010).

Ewwotepa, n depedhivnon tov emmntdcemv tov tyBvokalepysudv oto PBévBog
neplapPaver ™ pedétn g pakpomovidag (Katavic & Antolic 1999, Karakassis et al.
2000, Klaoudatos et al. 2006, Neofitou et al. 2010) tng peomavidog (Mazzola et al.
2000, Mirto et al. 2002) kot TV pikpooopyavicpdv - pikpofiov (La Rosa et al. 2001).

Kotd ™ ddpkela g tedevtaiog dexomevtaetiog onueimonke a&toroyn tpododog
TN YOPO LAG GTNV KATOVONON TOV OAANAETOpdoemy HeTtalld TV tyBvokaliepyeldv
Kot Tov mEPPaiAovtog, péca amd pio GEPA EBVIKOV KOl EVPOTATKOV EPELVNTIKMOV

TPOYPOUUUAT®OV TTOV 001 YNGaV 0T dEEAYmYT EVOG LEYAAOV aplBoD EPYACIOV CYETIKOV
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UE TIG EMMTMCELS TOV TYOVOKOAMEPYELDY OTIC YNUIKEG TAPAUETPOVS TNEG LOATIVIG
omAing (Pitta et al. 2006) ko ota mopdcita (Papoutsoglou et al. 1996), otic
ovykevipmoelg Opentikov akdtov (Pitta et al. 1999, Karakassis et al. 2005, Neofitou &
Klaoudatos 2008), otovg nAnfvouoig dypiwv ydvwov (Machias et al. 2004, 2005) ka1
011 GLOCMOPELGT OPYAVIKOL VAIKOD oTo ilnua (Karakassis et al. 1998, Karakassis et al.
1999, Belias et al. 2003).

Eivar xowvd amodekto amd 1o 6hHVoAo TV epeuvav 0Tt ot tyBuokaAlEpyeleg £xouv
oNUAVTIKY emidpact 6t cvotact tov Wnuatos. H mapdpetpog avtn ennpedlel aueoa
™ ovotacn g poakpolwoPeviikng kowvottag oto ilnua (Klaoudatos et al. 2006),
yEYOVOG ov €xel epguvnbet oe peydho Babud apov to pakpolwoféviog Bempeitor wg
évog amd Tovg o evaictntovg deikteg mepiParioviikmv adlaymv (Bilyard 1987).

"Epevveg y1o Tov gviomiopd tov EmMntoOcemv Tov ydvokaAliepyeldv oto PBévOog,
€xouv KataANEEl o€ SLOPOPETIKA GLUTEPACLATO Y10, TV YOPIKN KOTOVOUN KOl TNV
évtaon tov emmtocsnv (Kalantzi & Karakassis 2006). H yopikn éktaon g enidpaong
e€aptdTon amd TIG QULOIKOYNMKES TOPAUETPOVS TOL VEPOD, TN OCLYKEVIPMOT TMOV
Opentikdv aAdtov, to BdO0G, TN PELUATOON, TNV KOKKOUETPIKY] Kol YUK GUGTOON
tov 1{nuatog (Karakassis et al. 2000).

Ta S1oPOPETIKG CLUTEPACUATO TOV EPEVVDV TPOKVTTOLY OO TN LEYOAN TOUKIATL
670 oYe0laoUO Ko ot peBodoAroyia, GTOVG YPNOHLOTOOVUEVOVG OeikTES, KaBMG emiong
OTO EVOLOUTNHOTO KOl OTIS GAAES TEPIPAALOVTIKES TOPAUETPOVS TTOV TEPLYPAPOVV TIC
drapopeg meproyéc épevvag (Kalantzi & Karakassis 2006).

2T1g TEPIOCOTEPEG TEPIMTMOELS 1| AMOKPLIoT TOL pakpolwoBévBoug axorlovbel To
povtélo dwndoyne twv Pearson kor Rosenberg (1978) yio tov opyavikd eumiovtiopnd

(Heilskov & Holmer 2001).
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Youpwvo pe tovg Karakassis et al. (2000), n ovotaocn g poakpolwoPfevOiknig
Kowotntag Oev  emnpedleton o€ omdGTOON  HEYOALTEPN TV 25 M amd TOVG
1 BvoKA®POVS. Ot TEPIOTOTEPEG £PEVVEG KOTAAYOVV GTO GUUTEPAUCILO OTL O1 APVNTIKES
emdpacelg dogv Eemepvolv oe andotacn o 50 m and tovg yyBvokimBoie (Brooks et al.
2003, Mente et al. 2006, Neofitou et al. 2010).

ZOUPOVA LE TIC OVOTEP® EPEVVEC, OMOLTEITAL TEPALTEP® UEAETY Y10l TNV EVPEOT
deikt@v ot omoiot Ba pmopodv va ypnoyomonbodv ce gupvTEPN KAIpOKO Yo TNV
eKTIUNGoN TOV emmT®cE®V TV tyBvokailiepysidv oto PévBog (Kalantzi & Karakassis
2006).

‘Epgvoveg yuoo v emidpacn ¢ PloAoyikng Kot CLUPATIKAG EKTPOPNG GTO
pakpolwoPévioc dev €xovv OeloyBel péyxpt onpepa efontiog tov yeyovotog OTL M

péB0O0G Proroyikng ekTpoPns epopuoletar ta teAevTaio XPOVIKL.
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1.6 Zxomog Epevvog

H Broroykn| ektpo@r] 6ToV KAASO T®V VOATOKOAAEPYEIDV ATOTEAEL Lot GYETIKL
véa péBodo, m omoior OMpovpynOnke omd TV OovAYKN KOl TIG OTOITNOES TOV
KOTOUVOADTOV Y10 TPOTOVTO VYIEWVNG SLUTPOPTS.

2tov kavoviopd (EK) 710/2009 g Evponaikng ‘Evoong, avoaeépetar petald
GAL®V OTL 1 VOATIVN TEPLOYT EKTPOPTG PLOAOYIKADV {O®V VIATOKAAMEPYELNG Elval TTOAD
ONUOVTIKN Yl TV TOPAYOYN ACPOADY KOl TOVTOYPOVO DYNANG TOLOTNTAG TPOTOVIMYV,
pe eAdIoTEG EMMTOGEIS 0TO VOATIVO TePPdAiov. Tlapdia avTd, TO GYETIKA HIKPO
YPOVIKO dtdotnuo Tov gpapudletal n Proloyikn vVOUTOKOAMEPYELD eV €xEl dMOEL TN
duvatotato SeEaymyng evOEAEXOVG £pguvag OGOV aQOopl TIC EMIMTMOGCELS TNG OTO
nepPdAlov, oe avtifeon pe tn cvpPatikn n omoia £xel peketOel Yoo TOAAES dEKOETIES.
210V TOHEN AOITOV OVTO AOUTEITOL TEPULTEP® EPELVOAL.

Y KOOGS TG TOPOVCOS EpYaciag eivon 1 ekTiUNo™M TG EMOPACNS TS GLUPATIKNG
Kot BroAoyikng voatokaAAEpyelag oto pakpolmoPéviog otny meployn g Adpupvos.

[Mo v enitevén Tov 6KOTOL TPAYLATOTOWONKE:

* Emoywn cvAioyn derypdtov IKRHOTOS Yol TOV TPOGOOPIGHO TNG KOKKOUETPIKNG
oLGTOCTG, TOL OPYOVIKOD VAIKOV, TOL Opyovikoy dGvOpoka Kol  TOL
paxpolwofévioug.

" Aloyopopog Kot taSvopncn tov opyavicpudv tov pokpolmofévBovg pe
xPNOMN EYKVP®V TASIVOUIKADV KAEWDDV.

» Ektipnon g xotdotacng tov  pakpolwoPeviikdv €0dvV pe M xpnon

OLKOAOYIKMV SEIKTMV.
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2. YAIKA & MEO®OAOI

2.1 Yvppotikn Kou froloyikn ektpoen

Xmv mepoyn ™G Adpouvag tov vopod DOOdTIdNG, ot HoVAda EKTPOPTG
touovpog (Sparus aurata) kot Aafpaxiov (Dicentrarchus labrax) Mautodkog I'. & I1.,
Ydatokarhépyeeg ALE., de&nyn o mepopatiky] tpoomddeia PLOAOYIKNIG EKTPOPNS
tomovpag, oand to Tunua Tewmoviag IxBvoloyiag war Yddtwov Ilepifdiiovrog.
Ykomog Nrov 1 defaymyn kpunpiov Kot TPodlypopdv Yo TN HEAAOVTIKY
féomion mwPOTOHTOV Kol TNV €0VIKN ToTOMOINGN TOPAY®YNS PLOAOYIKNAG ToUToVpag.
To epevvnTikd mpodypoappo eixe titho «Opyovikn kot PloAoyikn VIUTOKOAMEPYELL
ToTOVPAG: TPOTVTIO TEPAUATIKO £pyo ekTpopng kot Tapaywyne» (E.ILAA. 2000-2006,
Metpd 4.6: Koawvotopa Métpa) ko ypnpatodotidnke amd 1o Yrovpyeio AypoTikng
Avantuéng ko Tpopipwv e cuyypnuatoddtmon pe v Evpomaikr ‘Evoon (Mevté
2008).

‘Evo tpunqpo tov avetépm epeuvnTikod TPOYPAULOTOS OMOTEAEGE Kol 1 €pgvuval
™G emidpaong ¢ copPatikng kot ProAoyikng vdoTokaAALEPYELOS 0TO pakpolmoBéviog
™G MEPOYNG, TO AmoTEAECUATO TNG omoiag mapotifevion otnv moapovoa epyacia.
To amoteAéopato g emidpaons otn poioakomovido ANeOnkov amd mponyoduevn
TPOTTVYLOKY SmAmpatikn epyoasio (Povcog 2010) ko eveopotddnkoyv oty mtapodca
Omov £Aafe PEPOG KoL 1) TEMKT eneEepyaciaL.

210 mAoiol TOV €PELVNTIKOD TPOYPAUUOTOS Ypnoipomomdnkay dvo pébodot
EKTPOPNG: M cvpPatikn kot 1 froAoyikn ot omoieg d1€pepav 1660 otnv 1yBvomvukvotnra,
660 Kol 6ToV TVTO TG YopnynOeicac tpoeng (Mente et al. 2012). H BroAdoyikn extpopn

Boaciotnke otn pelwpévn ybvomukvotnTa, oTNV TOPOoYN PLOAOYIKNG TPOPNG Kol GTNV
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amoyopevon ypNong YNUKodv ovoltdv kot ovtiPotikov. H ybvomvkvoétnta otovg
KA®PoVE TG Proroyikng exktpoeng Ntav 4 Kg/m3, VD 6TOoVG KA®POVE TG GLUPATIKNG
ekTpoong frav 15 Kg/m®.

H emloyn mc¢ 0éong tov 1yfvokioPov e Proroyikng ektpoeng £ywve Pdon
tov kovoviopob (EK) 843/2007 ¢ Evpomnaikng ‘Evoong, oe meployr mov dev &iye
ypnooromOet amd ™ povada tybvokaAlépyelag kot o andotacn 350 M and Tovg
yBvoxAmPBoic g GLUPATIKNG EKTPOPNS Yo TNV amoPLYN aAinAemidpdcewv (Mente et
al. 2012).

O yBvoxriwPoi otovg omoiovg mpaypatoromOnke 1 Proloykn €KTPOEN MTOV
TETPAY®VOL oyfuatog pe dwotdoelg 7 X 7 X 7 m (Ew. 2.1). Ta diytva ta omoia
YPNOCOTOWONKAV NTAV KATAGKELOSUEVA OO VAAOV-UETAEL, YOPIG KOUTOVS KOl LE
dvorypa opBoipmv 4-6 mm ywa yovo 2-10 g ko 10-14 mm yo 100300 peyokvtepa tmv
10 g. ['a Vv mpooctacio T@v Ploroyikd ekTpe@dpevev 1yBvdiov ypnoyoromdnkay
diyTva o omoio kKGAvmToy Toug KA®PBovg (Etpatakoc 2009).

Ot UETPNOEIS TOV QUOTKOYNIK®OV TOPAUETP®V TOL VEPOV, Aaupdvoviav ce
unviaio. Baon xob’ O6An t odpkelo g mEpapatikng extpopns. H Bepuoxpacio
Kopavonke peta&y 10,5-26,7°C, 1 ocvykévipwon tov dtaAlvpévov o&uyovou petald 8,1-

9,6 mg/l ko 1 evepydg o&vtnta (pH) peta&o 8-8,1 (Mente et al. 2012).

Ewova 2.1: IxyBvorxdhmBoi froroyikng ektpoer|g toimovpag (Povcsog 2010).
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2.2 Ytofpoi derypotoAnyiog

Mo ™ owloywyn g €pevvag emdéydnkav tpeig deryparonmrikoi otabuol
(Ew. 2.2). Ot otaBuoi S1 ko S2 ¢ kHplot otabuol peTpioemv g KAbe EKTPOPNG
(ovpPatikng kot Proroyikng) kot o S3 wg otabuds eréyyov. O mpwtog Pprokdtav 6To
KEVIPO TNG ovotoyiog Tov ybvokkmPav g ovpPoatiknig extpoeng (S1), 0 devtepog
070 KEVTPO TNG cvaToyiog TV tyBvoklmBmv g Ploloyikng ekTpoen|g (S2) Kot o Tpitog
(S3) o€ amodcTaon 500 m and avtodc.

H emoyn tov otafpod eAéyyov £ytve pe 6Komo TN GLYKPICT] TV TEPLOYDV TOV
elvan gykoteotnuéveg tybBvokaAMépyeieg, te exeivec mov Ppiokovion o€ por €0A0YN
andoTacn Kot cupeova pe ™ Piloypagio dev enmpedaloviol amd avtég (Karakassis et

al. 2000, Brooks et al. 2003).

Ewdvao, 2.2: Xaptng pe toug derypatoinmrikodg otabuodc (www.google.com/earth).
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2.3 KokkopeTpikn avaivon

O mpocdiopiopdg TG KOKKOUETPIKNG oLGTACTG ToL K fuatog Poaciomke ot
derypatoAnyio Tov kolokoplov. TvAiéyOnkav tpia deiypata qpoatoc (50 g and tov
KGOe otobud), pe ™ ypnon OdsrypotoAnmn tomov Van Veen. Ta delypota
tomofetOnKav o€ TAAGTIKA Soyeia Kot 0T cLVEKELD Kooy vxOnkav otoug -20°C péypt
NV avdAvon tovg oto gpyactiplo. O TPocdlopiopdg TG KOKKOUETPIKNG GVGTAONG

£ywve ooppwva pe tn péBodo Bovylovkov (Mrtotog 1999).

2.4 Opyavikd LAMKO Kol opyavikog dvOpakag

o tov mPocdlopIGUd TOV TOGOGTOV TOV TEPLEYOUEVOL OPYOVIKOD LAIKOD Kot
opyavikov avOpaxa oto inuo mpaypatomomdnkoy dVo eMOYIKES deryUATOANYiES, TO
Méptio ka1 tov Avyovsto tov 2008. H cvuidoyn Tov detypudtov £Yve He TAACTIKY|
oUPLYYO ECMOTEPIKNG OUETPOL 2,6 CM, amd empavelokd iCnuo Tov GLAAEYONKE e
detypatoAnmrn tomov Van Veen. Amo kdfe otafuo cvuArEyOnkav tpio emavoAnmTikd
detypata (ovvoro 18 deiypata). To delypata kotoyvydnkav otovg -20°C péypt v
avEAVGT] TOVG GTO EPYNCTHPIO.

To mayouévo inua tomoBetOnke oe mopoelavivn Kaya Kot amoEnpavinke oe
KAPavo otovg 60°C. To amoénpapévo uéyxpt Enpov Pdpovg inua KooKwioTnKe Ue
KooKwvo dopéTpov 0,5 mm. Xt cvvéyelo Aelotpinonke Kol KOoKvioTnKe pe KOGKIVO
owpétpov 0,212 mm. Zvykekpipuévn mocotnrto Wnuatoc (2-5 g) tomobembnke oe
KAiPavo otovg 500°C vy 4 wpeg, oe mTpoluylopévn Kat EAELOEPT] OPYOVIKAOV VAIK®DV
mopoehdvivn Kaya. To mocootd ToV TEPIEXOUEVOL OpYOVIKOD DAKOD TTpocdtopicOnke

and ™ drapopd Papovg Tpv kan petd tnv kavon (Byers et. al. 1978).
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Yuykekpipévn moocotnto WAnotog (1 g) ypnowomombnke yio tn péTpnon Tov
TO0GOGTOV TOV TEPLEXOUEVOL opyavikoy avOpaxa. H pébodog mov ypnoipomomdnke
omnpiletar oty vYPN 0&EIBWON TOV OPYOVIK®OY 0VGLOV pE dtypmukd kdio (Walkey &
Black 1934). H nocdtnta 100 0vaAIGKOUEVOD SLYpmUKOD KOAIOV Tpocdlopicnke pe

omicBoykouétpnon g mepioceld Tov ue dtdAvpo dicbevoic odnpov (Gaudette et al.

1974).

2.5 MakpolmopévBog

Kotd ™ dudpkela tv Vo €moyIK®V SEYUATOANYIDV CLAAEXONKaV delypata
HOTog Yo Tov Tpocdlopicpd Tov poakpolmopéviovc. H cuilioyn tmv detypdtov yve
Le ) yprion Seypatorimen tomov Van Veen (empévelag 0,25m?). Ao kdbe otodud
SLAAEYONKaV Tpia emavainmTkd deiypota (covolo 18 delypota).

Ta detypota agod Eemivbnkov pe Boiacowvd vepd Ol HEGOV UETOAMKOV
Kkookivov dwpétpov 0,5 mm (Bachelet 1990), tomofetmiOnkov o TAAGTIKA doyeio
pe SwAvpa @opuoAng ovykévipoong 10% (Fauchald 1977) kot ot ouvvéysia
LETAPEPONKAY GTO EPYAGTNPLO.

AxoArovOnoce 1 dadwocio e taSvounong tov opyavicpudv kabe dstypotog o
TEVTE OUAOEG: TOADYALTOL, YOOTEPOTOOA, diBVPA, KAPKIVOELDN KOl S1APOPA.

O mpocdlopIopds TV OPYAVICUAOV £YVE GTO YOUNAOTEPO duvatd taxa pe
xpnon ontik®v otepeockoniov (Nikon SMZ-1, Olympus SZX9) kot dtapop@v Eykvupwov
ta&vopukav kiewov (Fauvel 1923, 1927, Day 1967a, b, Fauchald 1977, D' Angelo &

Gargiullo 1978, Ruffo 1982, 1989, 1993, Zenetos 1996, Ruffo 1998).
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[Tpoxewévovr va  ektyunBel m  emidpoacn TV  VOOTOKAAAIEPYEWDV  GTO
poaxpolmwofévlog vmoloyicOnke o aplBudg tov €d®V, N agbovie Tovg Kol TPELS
01KOAOY1KO1 OEiKTEG.

"o Tov voAoyiopd ¢ agboviag tov €180V ypnoonomdnke o deiktng d tov

Margalef (1957):

Omov: S =0 apBudc TV €10GV TOL SeiyHaTOg

N = 0 ap1Opog TV aTOU®V TOV JElYIOTOG

Mo v ektipnon g mowkiAdtntag ypnoomodnke o deiktng nowikottog H'
tov Shannon-Wiener (Shannon & Weaver 1949) mov eivor gupltepng amodoyng

(Sanders 1968, Pielou 1969) ka1 vroloyiletat omd Tov TOTO:

S

H = —Zpi-logzpi

i=1

Onov: pi = n oyxetkh apbovia evog €i00V¢ 0g éva GLYKEKPIUEVO Sty HLOG
KOWOTNTOG.

S = 0 aplBUOg TV E0MV TOV delyHaTOog

Omov:  ni =0 apBpog atdpmv Tov i €idovg

N = 0 ap1Buog atdpwv Tov delypnatog
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O delktnc awtog e€aptdtot Ot LOvVo amd ToV apliud TOV E0MV Kol TOV OTOU®V,
OAAG Kot amd TNV OpOIOHOPEN KOTOVOUN TV otoumv oto &idn (Sanders 1968).
O dgiktng peyarlmvel 660 aEAVEL 0 aplBpdg TOV 0OV Kot OGO TTO OLOIOPOPOT] YiveTol
N eknpoodnnon tovg (Edwards et al. 1972), eved eivan oyetikd avedptntog and 1o
uéyebog kat v empdveto Tov detypatog (Sanders 1968).

['a Tov vToAoYIGUO TS OUOIOHOPPNE KATAVOUNG TMV ATOUMY OVOUESO GTA €101
ypnotpomomdnke o deiktng opotopopeiog J' (Pielou 1969):

3 HI 3 HI
" H'max H'log,S

]I

Onov: H' = n mowlotta Onwg vroloyiotnke omd Tov THmo Twv Shannon-
Weaver.
H'max = n fBeopntikn péyrot T tov H' v onoia Oa eiye to detyua,

oV T ATOLLO N)TOV OHOLOLOPPO KATOVEUNUEVO LETAED TOV EWODOV.

[Ma va petwbet to duvatd cedipa and Tig peyaieg dtapopéc g aphoviog petacy
TOV EMKPATESTEPMV KOl TOV CTAVIOV WDV EYIVE PETOTPOTN TOV TIUOV TNG apboviag
pue ™ Ponbewn g terpaywvikng piCog (Field et al. 1982). T tov mpocdopioud
TV pokpolmofeviikov €0mv mov gvBhvovtar Yoo TV avopoldtnTe UETAED TV
OEYHOTOANTITIKAOV OTOOUMV NG TEPOYNS £PEVVOC €YVE M AvAALOT TOV TOGOGTOV
opoldTrag TV 8GOV petaéd Tov dstypatov (SIMPER) (Clarke & Gorley 2001). Xt
ovvéyxewo, ue tn Ponbewa Tov dgiktn opowdvtnTog tov Bray & Curtis (1957), éywve 1
avAALOT OHOLOTNTAG TNG GVOTAONG TMV HAKPOLMOPBEVOIK®Y OpyOVICU®V HETOED TMV
deryporonmrikev otabunv (ANOSIM) (Field et al. 1982). AkolovOnoe 1 anekdvion,

opadonoinon kot epapynon tov Paduod cvyyévelag tov poakpolwoféviovg OAmV TV
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oTafu®V, KaOMG Kol TOV EMKPATESTEPMOV EIOMV LE TNV KOTAGKEVT OEVOPOYPOULATOV.
['o ™ 9160146t ATEIKOVIOT TOV YOPIKOV KOl XPOVIKOV d10(popdV TN chvOeoT TV
€10MV 0TOVG 6TAOUOVE OV EPELVNONKOY KOTOOKEVAGTNKE SLAYPOLLLO TOAVIIACTATNG
dwdtaéng (MDS) (Field et al. 1982). Eniong katackevdotnke didypoppo. abpoioTikig
Kuplapyiog tov ewonv (K-dominance plot) og oyxéon pe ™ nébodo extpoeng (cvufotikn
Kot BroAoyikn), oduewvo. pe T uebodoroyio mov avapépetal amd tov Warwick (1986).
OMlot o1 vmoAoywopol €ywvav pe ™ ypnon tov Aoyiopkov mpoypaupatog PRIMER

(v.5.1.2).

2.6 X10110TIKN avaAvon

Mo ™ otatiotiky 60YKPIGN TOL TOGOGTOV TOL OPYAVIKOU VAIKOU KOl TOV
opyavikod &vBpoka oto nuo, xabOG Kot TV SPOP®V  YOPUKTNPIOTIKMOV TOV
pokpolwoféviong petald tov TPV OEYHATOANTTIKGOV oTafudV, kobdg kot peTald
TOV EMOYDOV YPNCOTOMONKE 1 LOVOTOPOYOVTIKY avAAvon dtokOpovong (one-way
ANOVA), &vd yuo v oAnienidpaon peta&d otabumv kot eroydv ypnoipomomdnke
N molvmapayovtiky aviivon dwakduavong (two-way ANOVA) (Zar 1984). H

GTOTIOTIKY] AVOAVOT) £YIVE LE TN ¥PNON TOL AoYioHikov mpoypdupatos MINITAB.
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3. AIIOTEAEXMATA

3.1 Koxkopetpikn ovotoon

H Koxkkopetpikn ocvotaotn tov ICHUATOG TOV TPLOV OEIYUATOANTTIK®OV CTUOU®OV

g mepLoyng Epevvag divetar otov [Mivaka 3.1 kot oto Zynua 3.1.

Hivakag 3.1: Kokkopetpikn oOotoon WKHUOTOS TOV TPUOV OEIYUOTOANTTIKOV GTAOU®V TNng

TEPLOYNG EPELVOG,.

Yta0pog Appog (%) I\og (%0) Apyvhog (%)
S1 91,44 3,28 5,28
S2 91,28 3,44 5,28
S3 88,16 2,56 9,28

H xoxxopetpikn avdivon £6eie 611 n ovotaon Tov WKAHatog tov otabuov Sl
amoteAeiton omd 91,44% dupo, 3,28% o ko 5,28% dpytho, tov otabuov S2 amd
91,28% aupo, 3,44% 1 ko 5,28% apytho kot tov otabuovd S3 and 81,16% aupo,
2,56% 0 kot 9,82% dpyiho (ITw. 3.1, Zy. 3.1).

H xatdtaén tov 10patog tov Tpudv SEYHOTOANTTIKOV otafudv pe Bdon
GYETIKN avaAOYiD TOV KAAGUATOV GUUOL, TAD0G Kot apyiAov elval aUUMOOES YloL TOVG

otofuovg S1, S2 kot TAoappmdsg yio. o otabud S3 (Shepard 1954).
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s1 3%

EAppog
H]AUg
ki Apyihog

92%

S2 4%

EAppog
H]AUg
kM Apyihog

91%

S3 3%

EAppog
H |AUg
kM Apyihog

88%

Zypa 3.1: Koxkopetpikn ovotacn RHOTOC TOV TPLOV SEIYLOTOANTTIKOV GTAOUMV.
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3.2 Opyavikd vVAIKO Ko opyovikog dvOpakag

H emoykn dtokdpoven tov TepleydUevon 0pyaviKoy DAIKOD KOl TOV OPYOVIKOD
dvOpaka, kKaBmg Kot 0 AOY0og TOL OpYaVIKOD GvOpAKO TPOG TO OPYOVIKO VAIKO, GTO
itnuo TV TPLOV SEIYUATOANTTIKOV GTOOU®V TG TEPLOYNS Epevvag divetar otov [ivaka
3.2 ko oto Zynuato 3.2-3.4.

Ytov IMivaxa 3.3 divetar m povomoapayoviiky avéivon olakvpoaveng (one-way
ANOVA) 100 mepeyOeVov 0pyoviKoy LAKOD Kol TOL 0pyovikov avOpoka oto ilnua
petah TV SEYHOTOMTTIKOV oTOOU®V Kot HETOED TOV E€moY®V, Kabmdg Kot 1
TOALTTOPOYOVTIKY avdAvon dwakvuavong (two-way ANOVA) yuo tqv adinienidpoon
petalh oTabpdV Kot EToyYOV.

To mocootd T0V OpYyaVIKOD VAKOD KvpaiveTon petald 14,75-15,27 oto otabud
S1, peta&d 14,55-15,01 oto otabud S2 ko peta&y 11,56-12,65 oto otabud S3
(ITw. 3.2, 2. 3.2). To m060616 TOV OpyaVIKOD AvOpaKka Kvpaiveton peta&y 3,58-4,08
oto otafuo S1, peta&y 3,01-4,00 oto otabud S2 ko petagd 2,21-2,93 oto otabud S3
(ITw. 3.2, Zx. 3.3). Ta vynAdTEPO TOGOCTA TOL OPYAVIKOU VAIKOD KOl TOL OPYOVIKOV
avOpaka kataypaeovialr oto otofud S1 kotd v emoyn S Gvong, evod Ta
YOUNAOTEPQ 0T0 GTOOUO S3 KaTd TNV emOYN TOL Kalokoplov (Xy. 3.2, 3.3).

O Adyog Tov opyoavikoD dvOpaka Tpog To opyovikd VAKO kvpaiveTon petalo 0,24-
0,27 oto otabud S1, peta&d 0,21-0,27 oto otabud S2 kot 0,19-0,23 oto otabud S3.
To vynAdTEPO TOGOGTO TOL OpyOVIKOD GvOpoKa EVAVIL TOL OPYAVIKOD VAIKOD
Kataypaeetal 6to otabud S1 katd v emoyn g dvoiéng (27%), eved to younAlotePO
o010 otabud S3 kotd v emoyn Tov Kohokapov (19%) (Iw. 3.2, Zy. 3.4). H
HOVOTTOPayovTIKY  oviAvorn dwakduavong (one-way ANOVA) é6eiée  otatioTikd

ONUOVTIKES OLPOPES GTA TOCOGTA TOV OPYOUVIKOD DAIKOD KOl TOV OPYOvVIKOL GvOpaxa
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Mivaxag 3.2: Emoyikn dwokdpaver tov mepieydpevov mocootol (%) tov opyavikod vikov (OY) kot tov opyavikod dvOpaka (OA) kot o Adyog

aVTOV, 670 INUo TOV dEIYHOTOANTTIKOV oTafudv ¢ meptoyng épguvag (M.T.: Méon tiun, T.X.: Tomikd cpdiua).

Avoién Kalokaipt
Hopaperpog
S1 S2 S3 S1 S2 S3
Opyoviko viko (%)
Evpoc tyuov 15,09-15,27 14,75-15,01 12,28-12,65 14,75-15,03 14,55-14,64 11,56-12,21
M.T. £ T.X. 15,17 £ 0,05 14,92 + 0,08 12,50+ 0,11 14,92 + 0,09 14,59 + 0,03 11,85+0,19
Opyavikég avlpakag (%0)
Evpoc tuav 3,98-4,08 3,54-4,00 2,45-2,93 3,58-3,79 3,01-3,45 2,21-2,34
M.T. £ T.X. 4,04 +0,03 3,77+0,13 2,72+0,14 3,72+ 0,07 3,19+ 013 2,27 £ 0,04
OA:0Y
Evpoc tuav 0,26-0,27 0,24-0,27 0,20-0,23 0,24-0,25 0,21-0,24 0,19-0,19
MT. £T.E. 0,27 +0,01 0,25 + 0,01 0,22 + 0,01 0,25+ 0,01 0,22 + 0,01 0,19 + 0,00
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16

14

12
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Opyaviko UAIko (%)
o

mAvoién
E KaAokaipi

Iympa

3.2: Emoyikn Slokdpove”n Tov TEPIEXOUEVOD 0pYOvIKoD VAKoD (%) oto inua tov

SEIYUATOANTTIKAOV CTOOUDV TNG TEPLOYNS EPEVVOC.

Opyavikog avpakag (%)

EAvoi¢n
E KaAokaipi

Yyqpe 3.3: Emoyum dtaukdpovorn tov meplexopevon opyavikod avipaxo (%) oto ilnpa tov

SEIYUATOANTTIKOV CTOOUMV TNG TEPLOYNG EPELVOC.
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Yype 3.4: Emoyu dtaxopoven tov Adyov Tov opyavikod dvBpaka (OA) mpog to opyavikd vAko (OY) oto i{npa Tov SEyLOTOANTTIKOV GTaOUdV

NG TEPLOYNG EPEVVOG,.
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Mivaxag 3.3: Emoyikn 60ykpion Tov mePIEXOUEVOD OPYOVIKOD DAKOD Kot 0pyoviKod avOpaxo Petald Tov SEYLOTOANTTIKOV CTOOUMY TNG TEPLOYNG

épevvag (F: Adyoc, P level: Eninedo onuavtikdtntag).

i Y100pog Emoym Y100pog X Emoyn
BaOpoi
Metopinti elevlepiog
d.f.
(df) F P level F P level F P level
Opyavixg 17 175,26 o 0,39 MS 1,99 MS
VKO (%) ’ ’ '
Opyavikog
17 34,44 *x 2,22 MX 0,77 MX
avlpaxag (%)

** P<0,001, MX: Mn onpavtiko
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HETOED TV oTabudV, evd pHETald TV emoymv €0e1ée un onuovtikés owpopés. H
ToAVTTOPAYOVTIKT ovaAvon dwokdpavong (two-way ANOVA) €6eie un onuovtikn
aAAnAemiopacn petabh GTOOUDV Kol ETOYMV TOGO Yo TOV OpYaVIKO dvBpaka 0G0 Kot

v 70 opyoviko LAIKO (ITwv. 3.3).

3.3 Moaxkpolmwofévhog

H emoyum Staxdpoven tov yopaktnpioTikov Tov pokpolmoBEvioug 6toug Tpelg
JEYUATOANTTIKOVG oTafoe g meployng Epevvag divetatl otov Ilivaka 3.4 kot ota
Zyuota 3.5-3.9. Ot mopdpetpot mov ektiundnkoy o€ Kabe otabud givat: o apluodg Tmv
eV (S), o apBuog tov atdpwv (N), o deiktng aeboviag tov edmv (d), o deikg
opotopopeiog (JY) ko o deiktng mowidotrag (H').

Yta Zynuota 3.10-3.15 divetar m exortooToio. KATOVOU TOU GLUVOAOL TOV
apBpol TV 10MV Kot TOV aptdpol TOV atop®V ava opddo o kabe oTaduo.

Ytov Ilivaxa 3.5 avaeépovtar 0o to pokpolmofeviikd €idn mov Ppébnkav
GTOVG TPELG OEIYUATOANTTIKOVG OTAOUOVG HE TO TOGOGTH RPAvions tovg (%). Xtov
[Tivaxa 3.6 divetar 0 pécog OPOG TOV TOGOGTOV EUPAVIONG TOV HokpolmoPeviikdv
€10GV oV KaToAapupdvovy mocoostd peyoArdtepo tov 1% tng cvvolikng agbBoviag, 6to
GUVOLO T®V GTAOUOV KOl TOV ETOYDV.

Ytov Ilivoka 3.7 diveton n  péon  apbovia (m?) 1tV KLPLOTEP®V
pakpol®oPeviik®dv 10mMV OV EVBVVOVTAL Y10 TV OVOLOLOTNTO LETAED TV 6TafudV S
kot S2, xabhg emiong kot T0 T060cTd avopordtTog (%). Opoiwg, otovg Ilivaxeg 3.8
kot 3.9 odlvetar m péon agbovia TtV KLPWOTEPOV €OV TOL gvBVVOVTAL Y. TNV
avopoldtnta peta&d tov otabudv S1, S3 ko S2, S3, avrtictorya.

Ytov Ilivaxo 3.10 divovtor To OmOTEAEGUHOTO TNG OVAALGNG OUOLOTNTOG
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Mivaxag 3.4: Emoyikn S0KOUOVGT] TOV YOPAKTNPIOTIKOV TOV HOKPOL®mOPEVOOLE GTOVG OELYHOTOANTTIKOVG GTAOUOVG TNG TEPLOYNG EPEVVIC

(M.T.: Méon tiun, T.Z.: Tomikd cpdipa).

Avoién Kalokaipr
Mapaperpoc
S1 S2 S3 S1 S2 S3
AprOpog 18V (S)
Evpog typumv 33-38 33-43 38-61 17-25 26-34 44-47
M.T.+T.X. 36+1,53 38+£2.91 52+£7,09 21 +£2,31 30+2,33 46 + 0,88
ApOpog atopwv (N)
EbYpoc tipmv 2664-4260 460-524 516-696 228-628 400-464 612-632
M.T.+T.X. 3211 + 525 489 + 18,7 625 + 55,4 379+ 126 440 + 20,1 619 + 6,36
Agiktng a@Boviag s1d6mv (d)
EbYpoc tipmv 3,83-4,69 5,22-6,71 5,92-9,17 2,95-3,73 4,17-5,38 6,70-7,13
M.T. £ T.X. 4,36 £ 0,27 6,03+ 0,75 7,90 + 1,74 3,41 +0,24 4,71+£0,61 6,95 + 0,23
Agiktng oporopopeiog (J°)
EbYpoc tipmv 0,25-0,39 0,84-0,85 0,87-0,88 0,59-0,93 0,83-0,85 0,88-0,89
M.T. £ T.X. 0,34 +0,05 0,85+0,01 0,88 + 0,004 0,79+0,10 0,84 +0,01 0,88 +£0,01
Agixktng mouahdotntog (H')
EbYpoc tipmv 0,86-1,40 2,96-3,21 3,18-3,63 1,91-2,82 2,71-2,99 3,32-3,42
M.T. £ T.X. 1,20+ 0,17 3,08 + 0,07 3,45+0,14 2,38+ 0,26 2,85+ 0,08 3,37 +0,03
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Yympo 3.5 Enoywkn dtokvpaven tov aptfuod tov edav (S) tov poakpolmofévbioug 6tovg detypatolnmtikodg otofuods g Teployng EPEVVOS.
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Tyfqpa 3.6 Emoyum Swkvpovorn tov apifpod tov atopov (N) tov poakpolwofévbouc

GTOVG OELYHOTOANTTIKOVG GTAOOVG TG TEPLOYNG EPELVAS,.
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Yympo 3.7: Enoywn dwaxdpaven tov deiktn apboviag tomv edmv (d) tov pakpolwofévioug

GTOVG SELYHOTOANTTIKOVS GTABLOVG TG TEPLOYNG EPEVVOG.
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EAvoién
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AgikTng opoiopop@iag (JY)
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Yympo 3.8: Enoywkr; dakdpoaven tov deiktn opotopopeiag (J) tov poaxpolwofévioug

GTOVG OELYHOTOANTTIKOVG GTAOOVG TG TEPLOYNG EPELVAS,.
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Yyqpe 3.9: Emoyum dwxvpoven tov ogiktn mowhdtrag (H') tov pokpolwofévBoug

GTOVG OELYHUTOANTTIKOVG GTAOOVG TNG TEPLOYNG EPELVAG,.
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Xympa 3.10:  Exotootioio Kotavoun tov cuvoiov Tov optiod Tev el8GV avé opdda 6To

otofuo S1.
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HTaoTepoTOdO EMoAUxaitor  HAifupa  ® Kapkivoeidn H Aidgpopa

Tyfqpa 3.11:  Exartootioio KOTOVOUT TOL GUVOALOD TOV ApPlBLOL TOV ATOUOV VA OLAdH GTO

otafud S1.
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Xympae 3.12:  Exorootioio Kotavoun Tov cuvoiov Tov optiod Tev el8dV avé opdda 6to

otofpo6 S2.
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HlMaotepommoda  E[MMoAuxaitor  EAifupa  EKapkivoeldg  H Aidgopa

Yype 3.13:  Exotootioio Kotavopr] Tov GuvoloL ToL aptfpol ToV aTOU®Y ova Opado 6To

otafuo S2.
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Xympa 3.14:  Exorootioio Kotavoun tov cuvolov Tov optiod Tev el8dV avé opdda 6To

otofuo S3.
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Yyqpe 3.15:  Exotootioio Kotavour] Tov GuVOAOL TOV aptBpol TV aTOU®Y oV Opddd GTo

otafuo S3.
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Mivakag 3.5: MaxpolwofevOikd €idn T@V SelyUATOANTTIKGOV CTOOU®V TNG TEPLOYNG EPELVOG
pe T0 HECO Opo TOL WOGOOTOL eppaviong tovg (%) (I'1 Taotepdmoda,

IT: IToAvyattol, A: AiBupa, K: Kapkivoeidn, E: Exwvolma, Ko: Kepaioyopdmtd).

, . IMocootd
Eidoog Kidon enpaviong % m?)
Alvania beanii (Hanley in Thorpe 1844) r 0,25
Alvania cancellata (da Costa 1778) r 0,12
Alvania cimex (Linnaeus 1758) r 1,02
Alvania cimicoides (Forbes 1844) r 0,09
Alvania discors (Allan 1818) r 0,21
Alvania hirta (Monterosato 1884) r 0,76
Alvania hispidula (Monterosato 1884) r 0,02
Alvania lineata (Risso 1826) r 0,47
Alvania mamillata (Risso 1826) r 0,09
Alvania sp. r 0,42
Alvania subcrenulata (Bucquoy & Dollfus 1884) r 0,05
Ampelisca typica (Bate 1856) K 0,05
Ampharete acutifrons (Grube 1860) I1 0,02
Anadara sp. A 0,02
Aricidea cerrutii (Laubier 1966) IT 0,02
Aricidea fauveli (Hartman 1957) IT 0,07
Aricidea sp. IT 0,05
Barleeia sp. r 0,05
Bela brachystoma (Philippi 1844) r 0,02
Bela decussata (Locard 1892) r 0,21
Bela menkhorsti (van Aartsen 1988) r 0,23
Bittium lacteum (Philippi 1836) r 0,79
Bittium latreillii (Payraudeau 1826) r 1,46
Bittium nanum (Mayer 1864) r 1,32
Bittium reticulatum (da Costa 1778) r 5,55
Bittium reticulatum antonium (da Costa 1778) r 1,43
Bittium reticulatum latreillei (da Costa 1778) r 0,88
Bittium reticulatum reticulatum (da Costa 1778) r 1,20
Bittium sp. r 6,11
Branchiostoma lanceolatum (Pallas 1774) Ko 0,76
Capitella capitata (Fabricius 1780) I1 46,36
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Capitella giardi (Mesnil 1897) IT 0,09
Caulleriella alata (Southern 1914) I1 0,14
Caulleriella bioculatus (Keferstein 1862) I1 0,02
Cerithiopsis diadema (Monterosato 1874) r 0,74
Cerithiopsis horrida (Monterosato 1874) r 0,97
Cerithiopsis jeffreysi (Waston 1885) r 0,07
Cerithiopsis minima (Brusina 1865) r 1,36
Cerithiopsis scalaris (Locard 1892) r 0,09
Cerithiopsis sp. r 0,07
Cerithiopsis tubercularis (Montagu 1803) r 0,02
Chaetozone sp. IT 0,21
Chrysallida maiae (Hornung & Mermod 1924) r 0,28
Chrysallida sp. r 0,05
Chrysallida suturalis (Philippi 1844) r 0,05
Cingula sp. r 0,12
Cirolana sp. K 0,02
Cirriformia sp. IT 0,02
Clathromangelia granum (Philippi 1844) r 0,09
Clelandella miliaris (Brocchi 1814) r 0,09
Clymenura clupeata (Saint-Joseph 1894) I1 0,02
Clymenura sp. IT 0,02
Conus sp. r 0,30
Corbula gibba (Olivi 1792) A 0,23
Corophium insidiosum (Crawford 1937) K 0,19
Cossura sp. IT 0,02
Crisilla semistriata (Montagu 1803) r 0,28
Cylichna cylindracea (Pennant 1777) r 0,16
Dasybranchus caducus (Grube 1846) IT 0,05
Diplodonta rotundata (Montagu 1803) A 0,30
Dizonipsis coppolae (Aradas 1870) r 0,30
Echinocyamus pusillus (Miiller 1776) E 5,95
Engina bicolor (Cantraine 1835) r 0,21
Euclymene oerstedi (Claparede 1863) IT 0,02
Eulimella scillae (Scacchi 1835) r 0,05
Eunice vittata (Delle Chiaje 1825) IT 0,16
Euphasiacea sp. K 0,02
Eurydice affinis (Hansen 1905) K 0,02
Euspira catena (da Costa 1778) r 0,14
Fabricia sabella (Ehrenberg 1836) I1 0,02
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Gammarus aequicauda (Martynov 1931) K 0,05
Gammaropsis maculata (Johnston 1827) K 0,07
Gibbula magus (Linnaeus 1758) r 0,32
Gibbula sp. r 0,12
Glycera convoluta (Keferstein 1862) I1 0,30
Glycera rouxii (Audouin & Milne-Edwards 1833) I1 0,05
Glycera sp. I1 0,07
Glycymeris sp. A 0,07
Harpinia dellavallei (Chevreux 1910) K 0,02
Hinia limata (Chemnitz 1795) r 0,32
Hyalinoecia bilineata (Baird 1870) IT 0,07
Hydrobia sp. r 0,35
Kefersteinia cirrata (Keferstein 1863) I1 0,05
Labioleanira yhleni (Malmgren 1867) IT 0,02
Leiostraca subulata (Donovan 1804) r 0,09
Leucothoe incisa (Robertson 1892) K 0,21
Leucothoe occulata (Krapp-Schickel 1975) K 0,07
Levinsenia gracilis (Tauber 1879) I1 0,05
Lima sp. A 0,05
Loripes lucinalis (Lamarck 1818) A 0,28
Lucinella divaricata (Linnaeus 1758) A 0,49
Lucinella sp. A 0,09
Lumbrineris gracilis (Ehlers 1868) IT 0,07
Lumbrineris latreilli (Audouin & Edwards 1834) I1 0,02
Lumbrineris sp. I1 0,07
Maera schmidtii (Stephensen 1915) K 0,02
Mangelia attenuata (Montagu 1803) r 0,05
Mangelia barashi (van Aartsen 1978) r 0,05
Mangelia costulata (Risso 1826) r 0,07
Mangelia paciniana (Calcara 1839) r 0,32
Mangelia sp. r 0,12
Marphysa bellii (Audouin & Edwards 1833) I1 0,02
Mathilda sp. r 1,06
Mediomastus fragilis (Rasmussen 1973) IT 0,05
Myriochele heeri (Malmgren 1867) IT 0,02
Myrtea sp. A 0,09
Myrtea spinifera (Montagu 1803) A 0,09
Mysia undata (Pennant 1777) A 0,02
Mysidacea sp. K 0,12
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Mysta siphonodonta (Delle Chiaje 1822) I1 0,02
Mytilus edulis (Linnaeus 1758) A 1,18
Mytilus galloprovincialis (Lamarck 1819) A 0,05
Nassarius sp. r 0,14
Nebalia strausi (Risso 1826) K 0,05
Nereis caudata (Delle Chiaje 1841) I1 0,93
Nereis pelagica (Linnaeus 1758) I1 0,02
Nereis sp. IT 0,02
Nothria conchylega (Sars 1835) I1 0,02
Notomastus latericeus (Sars 1851) IT 0,09
Nucula sp. A 0,09
Odostomella bicincta (Tiberi 1868) r 0,30
Odostomella doliolum (Philippi 1844) r 0,07
Odostomia angusta (Jeffreys 1867 ) r 0,14
Owenia fusiformis (Delle Chiaje 1844) IT 0,02
Paralacydonia paradoxa (Fauvel 1913) IT 0,05
Paraonis sp. IT 0,02
Peringia ulvae (Pennant 1777) r 0,21
Photis longipes (Della Valle 1893) K 0,05
Phyllodoce sp. I1 0,02
Pilargis verrucosa (Saint-Joseph 1899) IT 0,02
Pirenella conica (Blainville 1829) r 0,16
Pirenella sp. r 0,02
Platynereis dumerilii (Audouin & Edwards 1833) I1 0,02
Poecilochaetus serpens (Allen 1904) I1 0,07
Polydora ciliata (Johnston 1838) I1 0,02
Polygordius lacteus (Schneider 1868) IT 0,07
Prionospio cirrifera (Wirén 1883) I1 0,02
Prionospio malmgreni (Claparéde 1870) IT 0,14
Prionospio sp. I1 0,05
Protodorvillea kefersteini (McIntosh 1869) I1 0,12
Pusillina marginata (Michaud 1832) r 0,05
Pusillina ratiada (Philippi 1836) r 0,46
Pusillina ratiada pulchella (Philippi 1836) r 0,19
Pusillina sp. r 0,19
Raphitoma sp. r 0,02
Retusa truncatula (Bruguicre 1792) r 0,12
Rissoa monodonta (Philippi 1836) r 0,09
Rissoa parva (da Costa 1778) r 1,04
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Rissoa scurra (Monterosato 1917) r 0,16
Rissoa similis (Scacchi 1836) r 0,12
Rissoa variabilis (Von Miihlfeldt 1824) r 0,16
Rissoa ventricosa (Desmarest 1814) r 0,19
Rissoina bruguieri (Payraudeau 1826) r 0,56
Sabella sp. I1 0,02
Scacchia ovata (Philippi 1844) A 0,12
Scolelepis squamata (Miiller 1806) I1 0,02
Scoloplos armiger (Miiller 1776) I1 0,02
Scrobicularia plana (da Costa 1778) A 0,09
Serpula sp. IT 0,02
Sphaerosyllis taylori (Perkins 1981) IT 0,02
Spio decoratus (Bobretzky 1870) I1 0,05
Spiophanes bombyx (Claparéde 1870) I1 1,04
Staurocephalus rudolphii (Delle Chiaje 1828) IT 0,02
Sternaspis scutata (Renier 1807) IT 0,02
Sthenelais boa (Johnston 1839) IT 0,02
Striarca lactea (Linnaeus 1758) A 0,07
Sylliadia armata (Quatrefages 1865) I1 0,02
Syllis cornuta (Rathke 1843) I1 0,02
Syllis sp. IT 0,07
Syllis variegata (Grube 1860) IT 0,02
Tenuiscala munieri (de Raincourt 1870) r 0,58
Triphora perversa (Linnaeus 1758) r 0,23
Truncatella subcylindrica (Linnaeus 1767) r 0,07
Turbonilla edgari (Melvill 1896) r 0,07
Turbonilla lactea (Linnaeus 1758) r 0,62
Turbonilla rufa (Philippi 1836) r 0,49
Turbonilla sinuosa (Jeffreys 1884) r 0,02
Turritella sp. r 0,07
Turritella triplicata (Brocchi 1814) r 0,05
Urothoe sp. K 0,02
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Mivaxag 3.6: Mécoc 6poc mocootod eupdviong (%) tov pokpolmofeviikdv €W®v mov kataAoapfdvovy mocootd peyoivtepo tov 1% g
GUVOMKNG apBoviag 6To GUVOAO TOV GTAOU®Y KOl TOV ETOXOV, TaSvounuéveov Katd ebivovcsa cepd (Sp: Avoiln, S: Kaiokaipt,

IT: TToAdyouto, T': Tactepdmoda, A: AiBvpa, E: Exwvoeidn, +: mocootd eppaviong <1%).

Eidog Taén S1Sp S2 Sp S3 Sp S1S S2S S3S

Capitella capitata I1 78 1 40 1

Bittium sp. r 2 13 13 4 25 5
Echinocyamus pusillus E 19 5 + 12 14
Bittium reticulatum r 4 11 9 9 4 7
Bittium latreillii r 7 + 6
Bittium reticulatum antonium r 1 3 3 4 2
Cerithiopsis minima r 1 2 1 + 2 5
Bittium nanum r 1 2 3 3 2 1
Bittium reticulatum reticulatum r 1 3 5
Mytilus edulis A + 1 2 7 3 1
Mathildo Sp. r 1 8

Rissoa parva r + 2 2 3 1 2
Spiophanes bombyx I1 2 1

Alvania cimex r + 1 3 + 1 5
Xovoro 92 53 51 80 51 55

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210

1%



46

Mivaxag 3.7: Méon agBovio (M?) v kupldtepov pakpolmoPeviikdv eldGv mov gvBvivovTol
Yy v ovopoldtnta petald tov otabudv S1 kot S2 pe 10 mOGOGTO

avopolotnrag (%).

Eidog Méon a@Oovia (M?) Avopowotnro (%)
S1 S2 81,09
Capitella capitata 1331 5 42,7
Bittium sp. 33 86 4,7
Echinocyamus pusillus 39 73 4,5
Bittium reticulatum 77 35 2,2
Mytilus edulis 17 7 1,1
Spiophanes bombyx 30 0 1,0
Bittium lacteum 17 6 0,7
Cerithiopsis horrida 6 14 0,7
Nereis caudata 26 0 0,7
Alvania hirta 5 8 0,5

Mivaxag 3.8: Méon agBovio (M?) 1oV kupldtepov pakpolmofeviikdv edGv mov gvBvivovTol
yw v ovopoldtra upetald tov otabucdv S1 kot S3 pe 10 MOGOGTO

avopootnrag (%).

Eidog Méon ag@Oovia (mz) Avoporotnro (%0)
S1 S3 80,29
Capitella capitata 1331 0 40,3
Echinocyamus pusillus 39 59 3,2
Bittium sp. 33 57 2,4
Bittium reticulatum reticulatum 8 27 1,5
Alvania cimex 3 23 1,3
Cerithiopsis minima 10 21 1,2
Branchiostoma lanceolatum 0 17 1,1
Cerithiopsis diadema 3 11 0,6
Alvania hirta 5 9 0,5
Glycera convoluta 1 6 0,4
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Mivaxog3.9: Méon apBovio (M?) oV KupldTepOV pakpolmoPeviikdv edGY Tov gvBvHVoVTOL
Yy v ovopoldtnta petald tov otabudv S2 kot S3 pe 10 TOGOGTO

avopolotnrag (%).

Eidog Méon agOovio (mz) Avopowotnro (%)
S2 S3 52,13
Bittium sp. 86 57 3,5
Echinocyamus pusillus 73 59 2,8
Alvania cimex 3 23 1,8
Bittium reticulatum 35 49 1,7
Cerithiopsis minima 8 21 1,2
Branchiostoma lanceolatum 5 17 1,1
Rissoa prava 7 13 0,6
Bittium nanum 9 12 0,5
Chaetozone sp. 5 1 0,5
Glycera convoluta 2 6 0,4

Mivaxag 3.10: Avédivon oupotdttog tng ovotacng TV uakpoloofeviik@v opyavioumv
ueta&d tov dsrypotoAnmtikov otabudy (ANOSIM) (R: Twn dokyung, P level:

Eninedo onpavtikdmrag).

YtaBpoi R P level
S1, S2 0,75 MX
S1, S3 0,75 MX
S2, S3 1,00 MX

MZX: Mn onpovtiko
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™G oVoTOONG TV HoKPoLmoPevOik®V opyaviou®v HETAED TOV OEUYLOTOANTTIKOV
otafumv.

210 ZyMua 3.16 divetor to 0evOPOYPOLLLO OULAOOTOINCNG TMV OELYUATOANTTIKMV
otafumv ™G mepoyng épevvag pe Pdon to Padbud cvyyévelng tov pakpolmoBévBoug
oTIC 0vo emoyéc oetypatoinyiog. Xto oynuoata 3.17, 3.18 ko 3.19 divovion ta
OeVOPOYPAULOTO OUAOOTOINONG TOV UaKPoLmoPevOiKdV €10MV TOV KATOAAUPAVOLY
106006Td peyaAdtepo tov 1% g cuvolikng agBoviag Yo TIC dVO EMOYES GTOLG
otafpovg S1, S2 kot S3, avrictoyya.

Y10 ZyAuo 3.20 divetoar 1o didypoppo morvdidotatng ddtatng (MDS) twv
OEYUATOANTTIK®OV oTafUdV TG TTEPloyns épevvag pe Paomn 1o Babud cvyyévelng tov
pakpolwoPEvBoug oTic Vo EmMOYEG dELYUATOANYING.

Y10 Zynua 3.21 diveror 1o ddypoppa abpototikng kuprapyiog (K-dominance
plot) tov paxpolwofeviikdv €100V 6T0 GVVOLO TV GTAOUDV.

Ytov Ilivoka 3.11 diveton n povomapoyovtiikny avdivon olaxvuovons (one-way
ANOVA) tov 810pépov  YopaKTNpioTIK®V Tov  Hakpolwoféviovg HETOEL TmV
OEYHOTOANTITIKAOV oToOUdV Kot HETAlh ToV emoydv, KoOMOS Kol 1 TOAVTAPOYOVTIKN
avaAivon dwkvpavong (two-way ANOVA) yio tnv aAnAenidpacn HETOED oTafumv Kot

EMOYMV.
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Yypoe 3.16: Aevdpdypoppa opadomoinong Tov  SEYHOTOANTTIKOV oTabumv g meployng £psvuvog pe Paon 1o Pabud ovyyévewng Ttov

poakpolwoPévious katd ™ didpkela TV dvo exoy®dv (Sp: Avoign, S: Kolokaipt).
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Yyqpe 3.17: Aevdpdypappa opadonoinong v pokpolmofeviikdv edmv mov katoAappdvouv mocootd peyaidTepo Tov 1% Tng GLVOAIKNG

agBoviag yio T1g 0vo emoyég detypoToAnyiag oto otafud S1.
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Yype 3.18: Aevdpdypappa opadonoinong v pokpolmofeviikdv edmv mov kaToAappdvouy mocootd peyaidTepo Tov 1% Tng GLVOAIKNG

aBoviag yio T1g 0vo emoyég detypoToANying oto otafud S2.
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Yyqpo 3.19:  Agvdpdypouua opadonoinong v poakpolwofeviikdv edmv mov katolapupdvouy mococtd HEYaADTEPO TOL 1% TNG GUVOAKNG

a@Boviag yia T1g 0vo emoyég detyLotoAnyiag oto otadud S3.
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Stress: 0,01

Yympo 3.20:  Awypappa todvdidototng didtaéng (MDS) tov detypotoAnntikdv otabudv g teptoyng épsuvag pe Baon 1o Padud cvyyévelog tov

nokpolwopévioug katd ™ didpkeia Twv dvo exoymdv (Sp: Avoién, S: Kolokaipt).
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Yype 3.21: Atdypoppo a8potoTikig Kuplapyiog tov pakpolmofeviikmy 0@y Yo toug otafpovg S1, S2 kot S3.
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IMivokoeg 3.11: Emoyikn c0ykpion 1oV TopapéTpov Tov pokpolmofévions petald tov derypatomikdv otadumy e meploxns épsvvag (F: Adyog,

P level: Eninedo onpavticoémrag).

i Y100pog Emoym Y100pog X Emoyn
BaOpoi
Metafinti elevbepiag
d.f.
(1) F P level F P level F P level
Ap1Opog 6@V (S) 17 10,52 ** 3,95 MX 0,83 MX
Ap1Opog atoépowv (N) 17 3,44 MZX 4,18 MZX 26,66 **
Agiktng a@Boviag edmv (d) 17 20,21 ** 1,77 MX 0,09 MX
Agiktng oporopopeiag (J°) 17 7,14 * 2,55 MZX 16,83 **
Agiktng mouctrotntog (H') 17 21,44 ** 0,53 MX 13,53 **

* P<0,05, ** P<0,001, MX: Mn onpavtiko
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Ot peyoddtepor apiBuol tov oV (S), Kataypdeovior KOTd TNV €moy| TNG
GvolEng Kol OTOVG TPELS OEIYUATOANTTIKOVG otafpove. O peyoAdtepog aplfuog tov
€OV Kataypdeetal 6to otafud S3 xatd v emoyn ¢ avolEng (52 €idn), evod o
Ukpotepog 6to otafud S1 katd v emoyn tov Kohokaipov (21 eidon) (Thwv. 3.4,
2. 3.5).

Ocov agopd tov apud tov atopmv kabe gidovg (N), ot vynAotepeg TIES
KATOYPAPOVTOL KO GTOVG TPES oTOOOVG Katd v emoyn g dvoine. H vymAdtepn
TN Katoypaeetatl oto otafud S1 katd v emoyn g avoigng (3211 dro;,t(x/mz), EVD
N YoUnAotTEPN oTOV 1010 OTOOUO KATA TNV €mOYN TOL Kadokoipov (379 ('HO},LOL/mZ)
(ITw. 3.4, Zy. 3.6).

O deikmg agpboviag tov oV (d) kopaiveton petagd 2,95-4,69 oto otabud S1,
peta&oy 4,17-6,71 oto otabud S2 xon peragd 5,92-9,17 oo o100p6 S3. Ot vynAdtepeC
TIEG TOov OgikTN KOTOypdpovTal 6€ OAOVG TOVG GTAOIOVG KOTA TNV ETOYN TNG AVOIENG,
pe ™ péyotn va katoypdeetor oto otabud S3 (7,90). H younidtepn T
Kataypaeetar 6to otabpd S1 kotd v emoyn tov koiokoplov (3,41) (ITw. 3.4,
Xy. 3.7).

O deiktng opotopopoeiog (J') kopaiveton peta&y 0,25-0,93 oto otabuo S1, petald
0,83-0,85 o010 ctafuo S2 kot petagy 0,88-0,89 oto otabud S3. H vynAdtepn tiun tov
deiktn kataypdeetar 610 otafud S3 katd v emoyn tov kaiokoipov (0,88), evd 1
yopnAotepn oto otabud S1 kotd v enoyn g avoiéng (0,34) (TTw. 3.4, Xy. 3.8).

O deiktng mowindtntag (HY) kopaiveton peta&d 0,86-2,82 oto otabud S, petad
2,71-3,21 oto otafud S2 ko peta&y 3,18-3,63 oto otabud S3. H vyniotepn tiun
Kataypaeetal 6to otabud S3 v emoyn ¢ avoigng (3,45), evd n younAdtEPN GTO

otafuo S1 v idw emoyn (1,21) (ITw. 3.4, Zy. 3.9).
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Ta yaotepdémoda amotelovv TV emikpatéotepn PevOikn opddo 6to cHVOAO TV
€0mV, akoAovBovduevo amd TOovg TOAVYOITOVG Kot Ta OiBvpa. Xto otabud Sl Ta
mocootd gtvar 59% yu to yaotepdmooda, 19% yia tovg moAdyartovg kot 15% yuo ta
otBvpa (Zy. 3.10). 210 otabud S2 1o avrictorye mocootd eivar 57%, 21% wor 11%
(Zyx. 3.12), eved oto otabpd S3 45%, 36% war 10% (Zyx. 3.14).

Ocov a@opd tOvV 0aplfud TV aTtOU®V, Ol TOADYOITOl OTOTEAOVV TNV
emkpatéotepn opddo oto otabud S1 pe mocootd 78% axolovBovuevolr amd T
yaotepomoda pe 1ocootd 18% (Xy. 3.11), evd otovg otaduovg S2 kot S3 emtkpatovv ta
yaotepOmoda e m0600T0 68% Kot 73%, avrictorya, akolovBodueva amd to dtbpopa
(Zyx. 3.13, 3.15).

O ovvoAikog apBuog tov atdpmv mov avayvopicdnke sivon 4.322, to omoia
aviikovv ce 180 &idn (ITwv. 3.5). Ta emkpotéotepa évavtt twv vroAoinwv &idn pe
TOGOCTO gUPAviong peyodvtepo tov 1% tng cvvolikng apbBoviag 6to GHVOAO TMOV
otafuov, sivan 14. And avtd, 6éko oviiKovV 6T YOGTEPOTOON, OVO GTOVS TOAVYALTOVG,
éva ota 61Bvpa kot éva ota g(voeldn). Ao Ta emikpaTésTEPQ €101 EVVEN EVOL KOVA KOl
otovg tpelg otobuovg (ITwv. 3.6). Emkpoatéotepo €idog eivar o moAvyaitog Capitella
capitata, Tov onoiov T0 T0606TO gUEAVIoNG 610 oTabud S1 EOavel to 74,14%, evéd 610
otabud S2 ebdaver poémg to 1,15%. H mapovcio avtov tov €idovg dev KataypapeTon
KkaBO6A0V 610 6TAOUSO EAEYYOV. 1O oTabud S2 emikpatéotepa gival Ta yootepdmoda Tov
yévoug Bittium sp. pe mocootd 18,51%, evd 010 ot0bud S3 10 £MKPOTESTEPO £I00C TO
omoio avnkel ota gxvoeldn ivar to Echinocyamus pusillus pe tocooto 9,42%.

H avdivon opotdtrag tov paxpolmofeviikdv edav (SIMPER) £deie Ot

avopoldtnta peToEd Tov otabudv S1 kor S2 ebdvel e mocootd 0 81,09%, pETa&d
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v otofpov S1 kot S3 eBavet 1o 80,29%, evd otovg otabpovg S2 kot S3 gtvon 52,13%
(TTw. 3.7-3.9).

H avdivon opodtroc g ovotaong towv HakpolmofevOik®dv opyovicumv
(ANOSIM), £édeiée OTL 0gv  VLIAPYOLV  ONUOVTIKEC  OlaPopés  HeTaEd TV
derypotonmrikdv otabumv (R: 0,667, P>0,05), kabn¢ eniong Kot 610 cuvovacud ava
Cevyog avtov (ITw. 3.10).

Ao T0 deVOPHYPOUI OUASOTOINGONG TMV CTUOUDV NG TEPLOYNS EPELVOC, LLE
Baon 1o Pabud cvyyévelag Tov pokpolmoPEvOoug TPoKHTTEL £VOG GOPNG OLLYMOPLGHOG
oV otafpov S1 amd tovg opadomonpéVovg otalong S2 kot S3 katd T OdpKeELo Kot
TOV dVO EMOYOV UE éva T0c0oTd opotdtntag 39,84%, evod petald tov otobuov S2 kot
S3 katd ™ dibprela Kot TV dVO ETOYDV 1 opotdtnTa givar 45,69% (Zy. 3.16).

H opadomoinon tov emkpotéstepov poakpolmofeviikav eddv 6to otafud S1
Swywpiler éva €ldog amd OAo To vEOAOmO T omoict mePLAauPdvovTol oE TEVTE
vrnooopdodeg pe Pabud opotdvtntag 76,06% (Xx. 3.17). Amd v opadomoinon Tov
EMKPOTESTEPOV HOKPOLmoPevOikdV €10dV oto otafud S2 mpokdmTovy dVo KOplEg
opdoes. v Tp®dTN opada mepthapupavovion tpio €iom pe Pabuo opordtrog 79,58%
Kol otn dgvtepn 16, Ta omoior cvykpotovvtal o mévte vmoopnddss (Xy. 3.18). Zto
otabud S3 amd TV avticTolyn OUAdOTOINGT TPOKLITOVY EMIGNE dVO KUPLEC OUASES UE
Babuod oporotnTag 70,64% (Xy. 3.19).

Amd 10 ddypappo morvdidotatng ddtatng (MDS) mpokdmToLV OHAdES TTOL
oyetilovian caenmg pe to Pabuod cvyyévelog tov pakpolwoféviovs. H opadomoinomn tov
otafumv &yve pe Paon to devopoypaupa tov Zynuoatog 3.16. Tlpokdmter évag coeng
dywpiopdsg tov otadpod S1 and toug otaduods S2 ko S3 katd ™ Sidpkeln Kot TV

ovo gmoyav (Zy. 3.20).

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



59

To dudypappa abpolotikng Kvplapyiog Tov pokpolwofeviikov ewvwv (K-
dominance plot) £d¢1€e éva caen draympioud OAwv TV otabudv, pe Tovg otaduong S2
Kot S3 va gppaviCovv pikpotepn afpototiky kuplapyio e0dv (Xy. 3.21).

H povomapayovtikn avdivon dwakvpavong (one-way ANOVA) tov dtapdpmv
YOPAKTNPIOTIKOV TOV HoKpolwoPfévioue peta&d tov emoydv €0e1ée oTOTIOTIKG Un
ONUOVTIKES SLPOPES, VD UETAED TV oTaOUDV £0€15€ ONUOVTIKES SLOPOPES Yo OAEG
TIG TOPAUETPOVS eKTOG amd Tov aplfnd tov atdpmv (N). H molvrapayovtikny avaivon
dwkdpavong (two-way ANOVA) £dei&e  otatiotikd  onUovTIKEG  OPopES NG
aAnAeniopaong petald otafudv Kot EmOY®V Yoo OAEG TIG TOPAUETPOLS TOL
pakpolwoPévioug ektog amd tov aplfnd tov v (S) ko to deiktn apboviag Tov
ewmv (d), ot omoieg yuo o deiktn opotopopeiog (J') kot to deiktn mowhotnrag (H')

elvan yopwég (M. 3.11).
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4, XYZHTHXH

4.1 KoKKOUETPIKY] avAALGN

H woxkopetpikny avaivon £3ei&e 6t 10 inuo TV TPV SEIYUATOANTTIKOV
otafudv omoteAeital kupiwg omd AUpO. XTovg oTaBHOVG TG CLUPATIKNAG Kot
Broloyikng ekTpoPng eivarl appddes, pe Tocootd aupov 91,44% wot 91,28 avtictorya,
eV o610 otafud eAéyyov eivar mNAOAUU®DOEG He TOG0oTO Aupov 81,16%. Avtég ot
UIKPEG OPOPEC OTO. TOGOOTA dev emmpedlovv T doun TtV PevOik®v KowotntOv

(Neofitou et al. 2010).

4.2 Opyovikd LAIKO Kot opyavikog dvOpakog

Ta vymAdtepa TOGOGTA TOL OPYAVIKOD VAKOD KOl TOV OpPYOviKoL GvOpaka
TOLPOTNPOVVTOUL GTO GTAOUO TG CLUPATIKNG EKTPOPNS, EVA T YOUNAOTEPO GTO GTUOUO
eléyyov. Emiong mapoatmpeitor 611 10 1060614 610 GTOOUO TG PLOAOYIKNG EKTPOPNS
elvar younAotepa o€ cHyKplon He aVTA TOV GTOOUOD TG CLUPATIKNG EKTPOPNS. AVTO
mOovO Vo 0PEILETAL GTY| OOPOPETIKY] LETATPEYILOTNTO TG XOPTYOVLEVIS TPOPNG KO
o HKpoOTEPN 1yBvomukvoTta g Proroykng extpoons (4 Kg/m®) évavtt ™mg
ocvpPatkng (15 Kg/m®). H LLOVOTLOPOLYOVTIKT 0VAALGT SLoKOUAVOTG £0€1EE GTATIOTIKG
ONUAVTIKESG O10popEG LETAED TV GTAOU®V.

Ta avotépm amoteléopata eival GOUE®VA LLE TO ATOTEAEGUOTO AAADV OVAAOY®V
epevvav. O Neofitou et al. (2010), oe épevva mov de&nybn oe dvo TEPLOYES TOL
[Toyoontukod kOATOVL, SamicTOGOV OTL T0 TOGOGTE OPYOUVIKOD VAIKOU KOl OPYOVIKOU
dvBpaxa Moy vyNAdTEPO 6TO GTAOUO TS CLUPATIKNG EKTPOPNC KO YOUNAOTEPL GTO

otafuo eA&yyov.
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Eniong mapatnpeitor 6TL T, VYNAOTEPO TOGOGTA TOL OPYAVIKOD VAIKOD KOl TOV
opYOVIKOD GVOpPOKA KOTAYPAPOVTOL KOl GTOVG TPELS OTOOUOVG KATO TNV EMOYN NG
dvoitng. H povomapayoviikn avdAivorn otoxvpovons ouwmg €0eiée 0Tt dev LIAPYOLV
OTATIOTIKA ONUOVTIKEG SLOPOPES LETAED TOV ETOYDV.

O Adyog tOv OpyoviKoD AVOpPOKO TPOG TO OPYOVIKO LMKO TOpPEUEVE GYEOOV
otafepds. To vynAd mocooTd opyavikoy VAWKOL 12-15% ovvdvdletor pe younio
TO0GOGTO opyavikol dvBpaka 2-4% kot 6tovg Tpelg otafovs. To vynAdtepo TOGOCTO
TOV OPYOVIKOD AvOpaKa £VOVTL TOV 0PYOVIKOD DAIKOD KOTAypAQETOL 6T0 oTafUd ™G
GLUPBOTIKNG EKTPOPNG KaTA TNV €moy NG GvoiEng (27%), evd TO 0VTiGTOYO TOCOGTO
v 70 otafpod g Proroyikng ektpoeng etvar (25%) kot kataypdeetal tnv id1o emoyn.

Juykputikd  pe  GAAhec  mepoyés  mov  givol  eyKATECTNUEVEG  LOVAOEG
1OVOKAAMEPYELOG TAL TOGOGTA OPYOVIKOD LAKOD Kot opyovikoy dvOpaka oto inuo
TOV GTOOU®V TNG TEPLOYNG EPELVOS UTOPOVV VA APOKTNPLoTOVV ¢ VYNAG (ITwv. 4.1).
E€aipeon amotedei n ovuPotiki povada ektpoenc toumovpag kot Aappakiov (BS1)
otov [layoontikd KOATO MOV TOPOLGiNGE Alyo LYNAGTEPO TOGOGTH OPYAVIKOD VAIKOD
(Neofitou et al. 2010). To mocootd TOVL OPYAVIKOD GAVOpaKa 6To Ilnua Tov oTaduov TG
oLUPaTIKNG EKTPOPNG Eivar VYNAOTEPO GLYKPLTIKG e GAleg meployég (Karakassis et al.
2000, Yucel-Gier et al. 2007, Neofitou et al. 2010) pe e&aipeon T1C LOVASES EKTPOPNG
colopocdwv oe TaAdio ko kotio (Kempf et al. 2002, Nickell et al. 2003).
Juykpltikd pe to otafpd ™C PloAoyikng exktpoeng e€aipeon amoTeEAOVV Ol HOVAOEG
EKTPOPNG GOLOUOEDDV, KAOMDS Kot 1) LOVAda. EKTPOPNC To1movpog Kat Aappokiod (BS1)
otov I[layaontikd KOATO, TOL TOPOVGINGOY VYNAOTEPO TOGOGTO OPYUVIKOL AvOpaka

(Neofitou et al. 2010).
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Mivaxag 4.1: X0ykpion Tov TEPIEYOUEVOD OPYAVIKOD VAIKOD Kol Opyovikod avOpoko oto ilnuo Tov OEIyUATOANTTIKGOV GTOOU®OV TG TEPLOYNS

£€peuvag, Pe GAAEG TEPLOYEC.

, Extpepopevo Tomog . Opyaviko (,)p yavikég .
Ieproym £idoc inaToc BaBog (M) VALK (%) avﬁ(%;cag Ava@opad
Kepoiovia Towovpa-Aappakt IAOg 18-20 - 1,5-3,3 Karakassis et al. 2000
106k Towmobpa-AaPpaxt  Appog-Iaog 20-30 - 1,1-1,9 Karakassis et al. 2000
Yohvio Towmovpa-AaPpart  Appog-Iiog 13-20 - 0,2-1,1 Karakassis et al. 2000
Cherbourg Bay, France [Téotpopa IA0g 11 13,12-13,86 3,80-4,38 Kempf et al. 2002
Loch Creran, Scotland Yolouoc IA0g 15-22 - 2,29-6,06 Nickell et al. 2003
Hornillo Bay, Spain Towmovpa-AaPpaxt  Appog-Iaog 10 7,2 - Vita et al. 2004
Engeceli Bay, Turkey AaBpdxt Appog-Iag 10-20 - 0,87-1,12 Yucel-Gier et al. 2007
H“V“‘“}TA";"’B KOMIOS 1 imodpa-Aopét  Aupoc-Dwe  31-55 659-773 135158  Neofitou et al. 2010
H“V““”(g‘;"f) KOMIOS 1o movpa-AaBpékt  Appoc-Tioe  28-50  15,87-18.30  3.28-421  Neofitou et al. 2010
EXE;EES\%&(%S) g Towmobpa Appog 14,75-15,27 3,58-4,08 [Mopovca epyacio
EX%?ESEJ?Q;; 5 Towmobpa Appog 14,55-15,01 3,01-4,00 [Mopovoa epyacio
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4.2 MoxkpolwoPévbog

Ot vymAdtepeg TYWEG OAWV TOV TOPAUETP®V TOV pakpolwofévioug pe eEaipeon
TOV apOUd TOV ATOUOV KOTOYpAPOVTaL 6TO 6TaOUO EAEYXOV, EVE Ol YOAUNAOTEPEG OTO
oTafpd ™G GVUPATIKNG EKTPOPNS.

O peyahdtepog aptOuods TV 0OV KATaypaeeTol 6To 6Tafud EAEYYOV KOTd TNV
emoyn TG avoiEng (52 €ion). Ot otabpol g cvpuPatiknig kot TG PLOAOYIKNG EKTPOPNS
ToPOVCIALovy TOPOUOI KOTAVOU Katd TNV €moyn tng avoing pe 36 kot 38 €idn
avTicTOoY L.

Ocov agopd tv oplBud OV atopmv, 1 LYNAOTEPN TIUN KOTAYPAPETOL GTO
otafuo ™G CLUPATIKNG EKTPOPNG KATA TNV €moyn TS GvolEng Kot oQeiletar otV
napovcia tov gidovg C. capitata. H avénomn mov napatnpndnke otnv agbovia katd tnv
emoyn ™S GvolEng Ntov avapevopuevn, a@ol Katd v mepiodo avTr| To TOGOGTH TOV
opyovikohd vAKoO oto ilnua eivor avénpéva AOY® TOV UEYOAVTEP®V TOGOTHTMOV
YOPNYOVLEVIC TPOPNG GTOVG EKTPEPOUEVOVG opyaviopove (Weston 1990, Findlay et al.
1995, Karakassis et al. 2000). H molvmapayovtikr avilvon odwokvpovens £0eie
OTOTIOTIKE  onUovTiKy dweopd ywo tov oaplfud Ttev otdpumv, mapolo Tov 1
LOVOTOPAYOVTIKY] avAALGT StokOpavong €0€1Ee LN ONUOVTIKEG SLOPOPES UETAED TV
oTafudV Kot petalh TV EmoymV.

O otafuog eléyyov kot o otabuodg g PlOAOYIKNG EKTPOPNG TAPOLGLALOVY
peyolvtepn mowkilopoppion €@V kKot glvar mO opotoyevels O6cov  aeopd
pakpol®ofevOikn tovg cLGTACT, 08 GYEoT HE TO 6TaBUO TG GLUPATIKNG EKTPOPNC.
H ortototiky avdivon £€0ei&e onpavtikés dwpopés g oAAnAemidpaong petald
OTOOUOV Kol ETOYMV OTOVG OEIKTEG OUOOUOPOIOG KOl TOKIAOTNTOG, Ol Omoieg lva

YOPUEC.
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Ot oToTIoTIKA ONUOVTIKEG Olpopég mov Ppédnkav otovg Ogikteg agpboviag,
opolopopeiog Kot TOKIAOTNTOS HeTalh Tov oTafoD TG CLUPATIKNG Kot TG PLOAOYIKNG
eKTPOPNG mOavO va ogeilovion otn OpopeTiky] HED0OO ekTPOPNG (SLOPOPETIKT
UETOTPEYILOTNTO, TPOPTG, OLUPOPETIKN 1YBVOTLKVOTNTA), TOL CUVETAYETOL SLOPOPETIKT
ToGOTNTA OPYAVIKNG VANG 610 ilnua. Avtd cuuemvohV HE TIG GTATIOTIKE CTUAVTIKEG
Ol0LPOPEC OTOL TOGOGTE TOL OPYAVIKOD DAKOV Kol TOV Opyavikoy avOpako oto ilnuo
TOV 6TAOU®V EKTPOPNG TOL TpoavapEpOnkay. Zoupova pe tovg Pearson & Rosenberg
(1978), 1 dapopomoinon TV TapapETpOV ToV pokpolmofEvioug opeidetor oTov NITIag
LOPONG 0pYOVIKO EUTAOVTIGUO TOV 1CNHLOTOG.

Ta avotépo omoteAéopata ivar cOUEOVE PE OVAAOYEG £PELVEG TOV £XOLV
dieEaybet oe direg meproyés. O Neofitou et al. (2010), dwomictwcav 6t 0 aplBpog Tmv
atOpOV MTov  UEYOADTEPOG GTOLG oTAOUOVS €KTPOENG kor ot deikteg apboviag,
OLOLOHOPPIOG Kot TOKIAOTNTOG VYNAGTEPOL 6ToVG oTofuovg eaéyyov. Ov Klaoudatos
et al. (2006), Swmictwoav SEopéc otovg Oeiktec aeboviag, opolopopeiog Kot
TOWKIAOTNTOG HETAED TOV GTAOU®V EKTPOPNS Kol TOL oTafUoD EAEYXOV TOV OU®G NTOV
GTATIGTIKA |11 GNUOVTIKES.

Xe o0ykplon pe GAAEG TEPLOYES Ol TIUEG TMV TOPOUUETPOV TOV pokpolmoBévBoug
otovg otafuovg ¢ mepoyng épevvag eivar vyniotepeg (ITv. 4.2). Ouv deikteg
agBoviag, opotopopeiog Kot ToKIAOTNTOG Eivol VYNAOTEPOL 6TO GTABUO TG PLoAOYIKNG
eKTPOPNG ovykprtikd pe diiec meproyéc (Klaoudatos et al. 2006, Yucel-Gier et al.
2007), upe eEaipeon  povado ekTpoenc tolmovpac kot Aafpaxiov (AS1) otov
[Mayoontikd kOATO OV TTOpovGiooe vyNAdTEPN TN deiktn apboviag (Neofitou et al.

2010).
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Mivaxag 4.2: LOHykpion TV TopapETP®V TOL HoKpolwofEvOoue TV Sy LOTOANTTIKGOV GTOOU®Y TNG TEPLOYNG EPEVVAG LE GALEG TEPLOYES.

AprOpog AprOpog AgikTNg AgiKTNG AgiKTNG
Ieproyn ELOAV oTOpOV a@Boviag OMOLONOPPIOS  TTOLKIAOTNTOG Avagopd
(S) N) (d) (J") (H")

Xiog 2-43 88-4706 0,17-4,97 0,65-1,00 045-347  Klaoudatos et. al. 2006
Engeceli Bay, Turkey - - - 0,23-0,63 0,49-1,13 Yucel-Gier et. al. 2007
H“V“G‘FA";"B KOO 22-38 1348-2222  4,80-15,78 0,74-081 2,43-2,74 Neofitou et. al. 2010
H“V“"”(g‘;‘f) Koo 18-31 1600-3941 2,17-3,68 0,45-0,61 1,56-1,90 Neofitou et. al. 2010

EvBoikdg kdAmog i i i ) i , ,
Adpop (1) 17-38 228-4260 2,95-4,69 0,25-0,93 0,86-2,82 Topovoa epyasio
Evpoiidg rohmog 26-43 400-524 4,17-6,71 0,83-0,85 2,71-3,21 Topovoa epyacio

Adpopva (S2)
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Amd épevva mov d1eENyOn otov EvPoiko koAmo and tovg Nicolaidou et al. (1989),
e O&ka JLPOPETIKOVS oTabrovg avayvopicOnkav 257 poakpolwofeviikd &ion. Ot
TOAVYOLTOlL OTOTEAEGOV TNV EMKPATESTEPT PevOikn opdoo 6To GUVOAD TV EWOV
(52%), axolovBovpevol and to pordxio (19%), o kapkivoedn (16%) kot ta didpopa
(7%). Zmv mapovoa Epgvva 10 peyahdtepo 1060010 TV 180 paxpolwoPeviikdv 1dmv
mov avayvopichnke avikel oty opdda tov pordakiov (55%) (yootepdmoda 46%,
otBvpa 9%) kar akorovBovv ot morvyartol (35%), to kapkivoewdn (8%) kot TéAog Ta
Suapopa (1%). Ot d10popég OV TAPATPOVVTOL GTO TOGOGTA TWV OUAOWV EVOEYOUEVMS
va opeilovtor otn Aettovpyia TV 1YBVOKAAMEPYNTIKOV LOVAS®V.

Oocov apopd tov apBpd Tov atdUmV o1 TOADYOITOL ATOTEAODV TNV EMKPATECTEPN
opdda 6to 6Tadud TG CLUPATIKNG EKTPOPNG, EVAO 6TO GTAOUO TNG PLOAOYIKNG EKTPOPNS
Kot 6T0 6TaOUO EAEYYOV emMKPATOOV TO YaoTeEPOTOda. TO VYNAO TOG0GTO TOV APLBLOD
TOV ATOUOV TOL OVIIKOVV GTIV OHAd0 TOV TOADYOLTOV Kol KATOYPAPETAL 6TO oTafUO
™G oLUPatiKNG eKTpoPng oesiletal otnv mapovoia tov gidovg C. capitata. To &idog
avtd givol KopooKomikd Kot amavidtol o emPapopéva WKUato He VYNAL TOGOGTA
opyavikov vikov (Karakassis et al. 2000, Neofitou et al. 2010). Amotelel éva
BloAoywcd deiktn mov vmodekviel to Pabud povmaveong mov €xel TpokAnOel amd Vv
extpoon (Gray 1981). H mapovsio avtod tov €idovg €xet avagepbei amd moAloHg
gpevvntég puéypt onuepa (Findlay et al. 1995, Karakassis et al. 2000, Nickell et al. 2003,
Klaoudatos et al. 2006, Neofitou et al. 2010). Zougpwvo pe tovg Karakassis et al.
(2000), 0 TOGOOTO EUEAVIONG OWTOV TOV €I00VG UTOpPEl va PTacel £og kot to 75%.
2V tapodca EPELVA TO TOGOGTO ELEAVIONS TOV £ld0VG POAveL To 74,14% oto otabud

™G GVUPATIKNG EKTPOPNG, EVD 6TO 6TAONO TG Plodoyikng eKTpoPng HoAg To 1,15%.
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To yeyovdc avtd pog vLWOdEKVOEL 0Tt 0 Pabuodg emidpaong ™ cvuPaTiKng
voaTOKOAMEPYELOG 6TO pHokpolwoPéviog eivar LeEYOAVTEPOG GE GYECT UE OTOV TNG
BloAoyknc.

210 otafud ™G PLOAOYIKNG EKTPOPNC EMKPOUTESTEPA Eival Ta €101 TOL YEVOLG
Bittium sp., evéd oto otabuod eléyyov emkpatéotepo €idog sivar to E. pusillus.

Xopupova pe v oavaivon SIMPER 10 vynAdtepo mOGOCTO OVOUOIOTNTOG
mapoTnpeitol HETOEL TV otafudv TG SLUPOTIKAG Kot TG PLOAOYIKNG EKTPOONS
(81,09%), evd 10 YOUNAOTEPO HETOEL TOL GTAOLOD TG PLOAOYIKNG EKTPOPNG KOl TOL
otofpov eréyyov (52,13%). H avopodtnta petafd tov otabpmv Slkor S2, kabmg
emiong kot pHeTaEy TV otabudv S1 kot S3 opeidetan Kupimg otV Tapovsia Tov idovg
C. capitata pe mocoot6 42,7% ron 40,3%, avtictoyo, eved peta&d tov otabumv S2 Kot
S3 opeiletat kKvping otny TOpoLoia TV WMV TOL Yévoug Bittium sp. kot E. pusillus.

e épevveg mov £xovv deaybel yia T EmMOPACELS TG GCLUPATIKNG EKTPOPNS GTO
BévBog, avapépetal 0Tt N avopoldTNTO HETOED TOV GTAOU®OV CLUUPBATIKNG EKTPOPNS KOt
T0V oTobHoD eAéyyov ogeidetar Kvpimg oty mapovoio moAvyortwv (ITwv. 4.3).
Youepovo pe toug Klaoudatos et al. (2006), oe épguva mov d1e&nydn otV mepLoy ™G
Xiov, n avopoldtnTa HETOED TV oTOOUOV opeileTon Kupiwg otV mTOpovLsio. TV
noldyartewv C. capitata, Nereis diversicolor kot Staurocephalus rudolphii. Kotd tovg
Neofitou et al. (2010), ta &idn mov gvbBHVovtar yo v avopotdTTa PETAED TOV
otafumv ovuPatikng exTpoPng Kot Tov otafuod eAéyyov otov Ilayaontikd kdATO,
eivan o1 molvyartor C. capitata, Nephthys hystricis kot Paraonis gracilis gracilis. To
uovo Koo €id0g TG TOPOVCOC EPpYAiag e TIC avatépm sival to C. capitata. ‘Eva aiio
€100¢ TG TOpovGOC epyaciag mov avapépetar kat and tovg Neofitou et al. (2010), sivar

o molvyartog Glycera convoluta.
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Mivaxag 4.3: Toykpion ¢ péong apdovioe (M) Tav kupldtepev pokpolwoPeviikdy 186V
ov gufbvovTol Yo TNV OVOROLOTNTO HETAED TOV GTaBHOd ™G GUUPBOTIKNG
EKTPOPNG KO TOL GTOOUOD EAEYYOV TNG TEPLOYNG EPEVLVOG UE AAAEG TEPLOYES, ME

70 T0600TO avopolotnTag (%).

Eidog Méon agOovia (M?) Avopowotnro (%)
Klaoudatos et al. 2006
S1-S2 C3 91,7
Capitella capitata 294 0 19,3
Nereis diversicolor 137 0 7,1
Staurocephalus rudolphii 156 0 51
Tauberia gracilis 98 88 4,7
Scolelepis fuliginosa 58 0 3,9
Prionospio ehlersi 0 58 3,2
Onchnesoma steenstrupii 39 58 3,2
Lumbriconereis gracilis 0 58 3,2
Tharyx dorsobranchialis 58 29 2,6
Dentalium dentale 117 0 2,3
Neofitou et al. 2010
BS1-BS2 BS3 61,22
Capitella capitata 1339 37 24,8
Nephthys hystricis 20 263 4,9
Paraonis gracilis gracilis 102 196 1,9
Corbula gibba 17 96 1,7
Glycera convoluta 50 122 1,5
Tharyx dorsobranchialis 137 126 1,3
Ampelisca diadema 102 130 1,0
Mytilus galloprovincialis 76 26 1,0
Lysianassa longicornis 30 41 0,9
Dentalium sp. 20 67 0,9
MMapoYoa epyacia
S1 S3 80,29
Capitella capitata 1331 0 40,3
Echinocyamus pusillus 39 59 3,2
Bittium sp. 33 57 2,4
Bittium reticulatum reticulatum 8 27 1,5
Alvania cimex 3 23 1,3
Cerithiopsis minima 10 21 1,2
Branchiostoma lanceolatum 0 17 1,1
Cerithiopsis diadema 3 11 0,6
Alvania hirta 5 9 0,5
Glycera convoluta 1 6 0,4
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H avdivon opodtroc g ovotaong twv HakpolmofevOik®dv opyovicumv
(ANOSIM) édei&e 0Tt dev  vmOpPYOLY  ONUOVTIKEC  Olopopés  uetald TtV
OEYLOTOANTITIKOV 6TAOU®V KaODS emiong kot 6To cuvdvacud ava (ehyog oavTmv.

Amo ™V opadomoinon Tov otabumdv ™ mEPLOYNS Epevvag pe Paon 1o Pabuo
GLYYEVELNG TOL LakPolwoBEVOoLS, TPOKVITTEL EVaG CaPNS SO ®PIGUOC TOL 6TaOU0D TG
ovuPatikng EKTPoPNG omd To oTABO TG PLOAOYIKNG EKTPOPNC Kol TO oTAOUO EAEYYOVL.

H opadonoinon tov emikpotéctepov pokpolmoPeviikdv 0@V 610 6tabud g
oLuPoTIKNG ekTpoeng dlaywpilel To TpdTo o KLpLapyia €idog (C. capitata) and ta
vrolowma €101, TO OMOlNL GLYKPOTOVLVTAL GE VIOOWUAOES OV GYETIlOVTOL GUPDOS LE TO
TOGOoTO gUEAvViong tovs. H aviictoyn opadomoinon oto otobud g ProAoyikng
ekTpoeng £de1ée OTL TaL €101 TOV Yévoug Bittium sp., E. pusillus ko Bittium reticulatum
amoTeAOVV oL LeydAn opdoda. Avtd supPaivel kabdg Ta £10m avTd givar emkpatéctepa
670 OTOOUO, Le TOCOGTO EUEAVIONG HeYaADTEPO amd 7,5%, yeyovac mov ta. dtaympilet
amd ta LIOAOTA €101 OV £Y0LV TOG00TO KPOTEPO 0md 3%. 10 oTaBUd eAéyyov M
opodomoinom €de1ée OtL Ta. €idn Tov Yévovug Bittium sp., E. pusillus, Bittium reticulatum,
B. latreillii, B. reticulatum reticulatum, Alvania cimex kot Cerithiopsis minima,
amoTEAOVV HoL LEYAAT Opdda, KaBmMG avTd elvol ETIKPOTESTEPO EVAVTL TV VTOAOIT®V
LE TOGOOTO gRPAvViong pueyarvtepo amod 3,5%.

Amo 10 Sdypappo 0BpoloTiKng Kvplapyiog Tov pokpolmoPevOikdv €1dmV
TPOKVITEL £VOG COAPNG SYMPIGUOS AWV TV 6TOOUDV, pe TO0 oTafUd ™G PLOAOYIKNG
EKTPOPNG KoL TO 6TaBUO EAEYYOV Vo pPaviovy LIKpOTEPT 00POIGTIKY| Kuplapyio EWO0MV
6€ OO0 LE OVTOV NG SLUPOTIKNG, YEYOVOS TOV €lval GOUPMOVO Kot LE GAAES EPEVVEG
nov &ygovv de€aybel otnv Avatohikn Meodyeto (Klaoudatos et al. 2006, Neofitou et al.

2010).
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5. XYMIIEPAXMATA

* Ta vynAdtepa TOGOGTA TOL OPYOVIKOD VAIKOD KOL TOV OPYovVIKoL GvOpoko
TOPOTNPOVVIOL GTO OTAOUO TNG CLUPOTIKNAG EKTPOPNE, EVM T YOUNAOTEPL GTO
otafuo eAéyyov. Emiong, ta m0cOGTA TOL OPYAVIKOD LAIKOD KOl TOV OPYOVIKOD
dvBpaxa oto ilnuo Tov oTaBPoD TG PLOAOYIKNC eKTPOPNG eivan younAidtepa omd
avtd Tov 6Tafov TG cVUPATIKNC.

" ZTOTIOTIKG U1 OMUOVTIKES O0pOopEég NG OAANAEmidpactg petald otabuodv kot
EMOYADV TOPATNPOVVTAL TOGO Y10 TOV OpYoviKO GvBpako OGO KOl Yot TO OpYoviKo
vAkd. H povomapayovtiky avédivorn dwakopavong (one-way ANOVA) €deiée ot
VILAPYOVV GTATIGTIKA CNUOVTIKEG O1POPES LETAED TMV EIYUATOANTTIKOV 6TafUdV,
0G0 GTO TOGOGTE TOV OPYOVIKOD DAIKOD OGO KOt TOV 0pYaviKoD dvOpaka.

* Ot vymAdtepeg TIES OADV TV TOPAUETPOV TOV pokpolmoPévBous pe egaipeon tv
apud TV aTOU®V TAUPOUTNPOVVIOL GTO CTUOUO EAEYYOV, EVAD Ol YOUNAOTEPES GTO
otafud ™g ovpupatikng ektpoens. Emiong, o otabuog eréyyov kot o otabuog e
Broroyikng ekTpoPn|g Tapovctdlovy HeyaAVTEPT TOKIAOHOPPio 0DV Kot ivol To
opo0YeVEIC 000V 0popd T pakpolmoPeviikn Tovg cVLGTACT|, GE GYXEON LE TO 6TadUd
NG CLUPATIKNG EKTPOPT|S.

* Ot oTOTIOTIKA OMUOVTIKES dlopopés mov Ppébnkav otovg deikteg agpBoviag,
opoopopeiog kol TOKIAOTNTOS HeTald Tov otafuod g cLUPOTIKAG Kot TG
Broroyikng ektpoenig mBavo va opeiloviatl TN dtapopetikn LEB0S0 EXTPOPNC.

» H mopovcio tov gidovg Capitella capitata otovg otafpnovg e cvpPatikng kot g
BloAoywknc ektpoeng amoteAel Eva Prodoyikd deiktn mov vodekvveL To Pabud g

TPOKAAOVUEVNG A TNV EKTPOPN pumavons. To mocootd euedavions tov gidovg C.
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capitata givon kot ToAD VYNAOGTEPO 6T0 6TAOUO TS GVUPBOTIKNAG EKTPOPNC GE GYEOT
pe to otafpd g PloAoyikng.

* Amd TV OUAOOTOINGT T®V GTOOUDV NG TEPLOYNG EPEVVOC TPOKLITEL £VOC GOPTG
Sy mpiopdsg Tov otafod TG CLUPATIKNG EKTPOPNG amtd T0 oTaId NG PLOAOYIKNG
ektpoons. Emiong, o otabuog g Proroyikng exktpoeng Kot o otabuog eAéyyov
eueavioov  uikpotepn aBpoloTik) Kvplopyio. €WO®V € oYEon HE OVTOV TNG
GLUPBOTIKNC.

" ZTOTIOTIKE ONUOVTIKEG O10pOopEG TNG OAANAETidpacg Leta&h oTabumV Kol ETOYDV
TAPOTNPOVVTIOL Yo OAEG TIG MOPAUETPOVS TOL pokpolmoBévBous, ektdc omd Tov
apBud Tov 0OV Kot o deiktn apboviag Tov eddV. Ot SNUOVTIKEG SPOPES TOV
TOPOATNPOVVTOL EIVOL YOPIKEG.

* O BaBudg enidpaong e copPotikng voatokaAEpyelog oto poakpolmoféviog eivar

HEYOADTEPOG amd QL TOV TNG PLOAOYIKNC.

Me Bdaon v avdAvon TV OTOTEAECUATOV KOATAAYOVUE GTO CLUUTEPAGHA OTL M
epapuoy” PoroyiKdV cuvONKdV EKTPOPNG OTNV  LOUTOKOAMEPYEIDL Umopel  va
TEPLOPIOEL CNUAVTIKA TIC APVNTIKEG EMMTAOGEIS 0TO VAATIVO TEPpIParrov. H gpappoyn
BloAoyikmv cuvOnk®v ekTpoeng cuuPdiel ot datnpnon TG PloToKIAOTNTOG KO TNG
otabepdtnrog g doung Tov pokpolwoPévlovuc. Tlapdra avtd,  epapproyn PloAoyikng
EKTPOPNG o€ gupelol KAMpoKo omontel mepoUTéP® £PEVVA TPOKEWEVOL Vo eKTIUNOEl
TAPOG M €KTOCT KOU TO €VPOG TOV EMMTMOCEMY TOV UTOPEL Vo €YEL GTO VOATIVO

nepBairov.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



72

6. BIBAIOI'PA®IA
A. EXinvicn prhoypaoio

Idviong A. (2004) OotpakokaAiMépyeto: Ilpoontikéc avamtvéng - IIpofinuato.
AMevtikd Néa, 277-278:73.

EITAA (2007) Ztpoamnyky] pehétn mepPaAlovVIKOV ETMTOCEDV TOV EMLYEPOLAKOD
npoypaupotoc aiteiog 2007-2013. Yrovpyeio Aypotikig AvamtoEng kot Tpopipwv.

Koavoviopog (EK) apf. 834/2007 tov ZvuPoviiov g 28ng lovviov 2007 yo ™
Blodoyikny mopaymynq Kol TNV EMONUOVOT TOV PlOAOYIKGOV TPOIOVIOV Kol TNV
Kkatdpynon tov kavoviopot (EOK) apif. 2092/91.

Kavoviouodg (EK) apf. 710/2009 g Emtponng g 5ng Avyodotov 2009 yio v
tpomonoinomn tov kavoviopot (EK) apif. 889/2008 oyetikd pe tn Béomion Aentopepmdv
Kavovev gpaproyns tov Kavoviopov (EK) aptf. 834/2007 tov Zvpfoviiov dcov apopd
N Béomion Aemtopep®V Kavovev yia T Broloyikn mapaymyn (OmV VOATOKOAAEPYELNS
KOl QUKLOV.

Mevté E. (2008) Opyovikr] kot Podoyikr] DOOTOKOAMEPYEL TOMOVPOS: TPOHTLTTO
TEPOAUATIKO €PYO EKTPOPNG KOl TTapAy®YNS. Ymovpyeio Aypotikng AvAmtuéng kot
Tpooinmv. Atevbuvon Ydoatokailiepyeidv kot Ecotepikdv Yodtov.

Mntowog L. (1999) Edagporoyia. Exkdocelg Zymel. ABnva, cel. 49-53.

Neogpvtov X., Neopvtov N. (2013) Broroywkn vootokarMépyea: mapdv Kot LEALOV.
Zwokopog, 16:44-47.

[Maoyog 1. (2002) Ixbvokarriépyeieg Ecotepikdv Yodatmv. lodvviva, cel. 293.

Povcog X. (2010) Emidpaom ovuPatikng kot Ploloyiki|g LOATOKOAMEPYELNS OTN
BevOwmn poiaxomovida oty meployn g Adpopvag. ITtvyokn epyacio, [Tavemotipio
®eocoMag, oel. 68.

Ytepyiov K1 (1991) Ta owocvotiuota tov Evpoikov kor IMayaontukod koOAmov.
EBvikd Kévtpo Ooracciov Epsuvav. Alevticd Néa, 123:57-67.

2tpatdkog A. (2009) Buoloyikn ektpoen Tomovpos. METOMTUYLOKY OUTAMUOTIKY
epyaoia, [Tavemom o Osocariag, oe. 106.

YIIEKA (2009) Melétn €101kod mhouciov y@pota&lkov oYed0GHOD Kol OEPOPOL
avantuéng vy Tic vooatokaAlépyeles. Ymovpyeio Ilepipdirovioc Evépysiog ot
KApatikng AA ayng.

®OEK 1343/B'/2010 Boaowkég xor mpoéchHeteg dwtdéelg doxmong e Proloyikng
voatokaAAEpyelag, ota mhaicto Tov Kavoviopav (EK) 834/2007 tov ZvpfovAiov kot
(EK) 710/2009 ¢ Emtponr.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



73

B. AweOwiig Bipioypagia

Bachelet G. (1990) The choice of a sieving mesh size in the quantitative assessment of
marine macrobenthos: a necessary compromise between aims and constraints. Marine
Environmental Research, 30:21-35.

Balopoulos E., Papageorgiou E. (1991) Water masses and flow features in the north
Euboikos gulf (eastern Mediterranean), an initial assessment. Vie Milieu, 41:169-176.

Belias C.V., Bikas V.G., Dassenakis M.J., Scoullos M.J. (2003) Environmental impacts
of coastal aquaculture in eastern Mediterranean bays: the case of Astakos gulf, Greece.
Environmental Science and Pollution Research, 10:287-295.

Bergleiter S. (2001) Organic products as high quality niche products: background and
prospects for organic freshwater aquaculture in Europe. In: Ad hoc EIFAC/EU working
party on market perspectives for European freshwater aquaculture. Brussels, Belgium, p
84-94.

Bergleiter S. (2008) Organic aquaculture. In: Willer H., Yussefi-Menzler M., Sorensen
N. (eds.) The world of organic agriculture. Statistics and emerging trends 2008.
International Federation of Organic Agriculture Movements (IFOAM), Germany and
Research Institute of Organic Agriculture (FiBL), Switzerland, p 83-87.

Bergleiter S., Berner U., Censkowsky U., Julia-Camprodon G. (2009) Organic
aquaculture 2009. Production and markets. Naturland e.V. and Organic Services GmbH.
Munich, p 120.

Bilyard G.R. (1987) The value of benthic infauna in marine pollution monitoring
studies. Marine Pollution Bulletin, 18:581-585.

Bray J.R., Curtis J.T. (1957) An ordination of the upland forest communities of
southern Wisconsin. Ecological Monographs, 27:325-349.

Brooks K.M., Stierns A.R., Mahneken C.V.W., Blackburn D.B. (2003) Chemical and
biological remediation of the benthos near Atlantic salmon farms. Aquaculture, 219:
355-377.

Byers S.C., Mills E.L., Stewart L. (1978) A comparison of methods for determining
organic carbon in marine sediments, with suggestion for a standard method.
Hydrobiologia, 58:43-47.

Catsiki V.A., Florou H. (2006) Study on the behavior of the heavy metals Cu, Cr, Ni,
Zn, Fe, Mn and **’Cs in an estuarine ecosystem using Mytilus galloprovincialis as a
bioindicator species: the case of Thermaikos gulf, Greece. Journal of Environmental
Radioactivity, 86:31-44.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



74

Cole D.W., Cole R., Gaydos S.J., Gray J., Hyland G., Jacques M.L., Powell-Dunford
N., Sawhney C., Au W.W. (2009) Aquaculture: environmental, toxicological, and
health issues. International Journal of Hygiene and Environmental Health, 212:369-377.

D'Angelo G., Gargiullo S. (1978) Guida alle conchiglie Mediterranee. Conoscerle
cercarle collezionarle. Fabbri, Milano, p 224.

Dassenakis M., Andrianos H., Depiazi G., Konstantas A., Karabela M., Sakellari A.,
Scoullos M. (2003) The use of various methods for the study of metal pollution in
marine sediments, the case of Euvoikos gulf, Greece. Applied Geochemistry, 18:781-
794.

Day J.H. (1967a) A monograph on the polychaeta of southern Africa Part I. Errantia.
Trustees of the British Museum (Natural History), London, 656:1-458.

Day J.H. (1967b) A monograph on the polychaeta of southern Africa Part 1l. Sedentaria.
Trustees of the British Museum (Natural History), London, 656:459-878.

Edwards R.W., Benson-Evans K., Learner M.A., Williams P., Williams R. (1972) A
biological survey of the River Taff. Journal of the institute of Water Pollution Control,
71:144-166.

FAO (2010) The state of world fisheries and aquaculture 2010. Rome, p 197.

FAO (2011) World aquaculture 2010. Fisheries and Aquaculture Department. Technical
Paper. No. 500/1. Rome, p 105.

FAQ (2012) The state of world fisheries and aquaculture 2012. Rome, p 209.

Fauchald K. (1977) The polychaete worms. Definitions and keys to the orders, families
and genera. Natural History Museum of Los Angeles County, Science Series, 28:1-198.

Fauvel P. (1923) Faune de France - Polychétes errantes. Fédération Frangaise des
Sociétés de Sciences Naturelles, Office Central de Faunistique, Paris, 5:1-488.

Fauvel P. (1927) Faune de France - Polychétes sédentaires. Fédération Frangaise des
Sociétés de Sciences Naturelles, Office Central de Faunistique, Paris, 16:1-494.

Field J.G., Clarke K.R., Warwick R.M. (1982) A practical strategy for analysing
multispecies distribution patterns. Marine Ecology Progress Series, 8:37-52.

Findlay R.H., Watling L., Mayer, L.M. (1995) Environmental impact of salmon net-pet
culture on marine benthic communities in Maine: a case study. Estuaries 18:145-179.

Friligos N. (1985) Nutrient conditions in the Euboikos gulf (West Aegean). Marine
Pollution Bulletin, 16:435-439.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210


http://www.sciencedirect.com/science/journal/08832927

75

Friligos N. (1987) Eutrophication assessment in Greek coastal waters. Toxicological
and Environmental Chemistry, 15:185-196.

Friligos N., Gotsis-Skretas O. (1987) Relationships of phytoplankton with certain
environmental factors in the south Euboikos gulf (Greece). Marine Ecology, 8:59-73.

Gaudette H.E., Flight W.R., Toner L., Floger D.W. (1974) An inexpensive titration
method for the determination of organic carbon in recent sediments. Journal of
Sedimentary Research, 44:249-253.

Gray J. S. (1981) The Ecology of Marine Sediments. An Introduction to the Structure
and Function of Benthic Communities. Cambridge Studies in Modern Biology, 2.
Cambridge University Press, UK, p 185.

Hall P.O.J., Anderson L.G., Holby O., Kollberg S., Samuelsson M.O. (1990) Chemical
fluxes and mass balances in a marine fish cage farm. I. Carbon. Marine Ecology
Progress Series, 61:61-73.

Hall P.O.J., Holby O., Kollberg S., Samuelsson M.O. (1992) Chemical fluxes and mass
balances in a marine fish cage farm. 1V. Nitrogen. Marine Ecology Progress Series,
89:81-91.

Hargrave B.T., Duplisea D.E., Pfeiffer E., Wildish D.J. (1993) Seasonal changes in
benthic fluxes of dissolved oxygen and ammonium associated with marine cultured
Atlantic salmon. Marine Ecology Progress Series, 96:249-257.

Hargrave B.T., Phillips G.A., Doucette L.I., White M.J., Milligan T.G., Wildish D.J.,
Cranston R.E. (1997) Assessing benthic impacts of organic enrichment from marine
aquaculture. Water, Air and Soil Pollution, 99:641-650.

Heilskov A.C., Holmer M. (2001) Effects of benthic fauna on organic matter
mineralization in fish-farm sediments: importance of size and abundance. ICES Journal
of Marine Science, 58:427-434.

Holby O., Hall P.O.J. (1991) Chemical fluxes and mass balances in a marine fish cage
farm. 1. Phosphorus. Marine Ecology Progress Series, 70:263-272.

Holmer M., Kristensen E. (1992) Impact of fish cage farming on metabolism and sulfate
reduction of underlying sediments. Marine Ecology Progress Series, 80:191-201.

IFOAM (2010) Organic aquaculture EU Regulations (EC) 834/2007, (EC) 889/2008,
(EC) 710/2009. Background, assessment, interpretation. Szeremeta A., Winkler L.,
Blake F., Lembo P. (eds.) International Federation of Organic Agriculture Movements
EU Group and CIHEAM-IAMB. Brussels, p 34.

Ignatiades L. (1974) The phytoplankton distribution in a tidal area. Botanica Marina,
17:55-59.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



76

Kalantzi 1., Karakassis I. (2006) Benthic impacts of fish farming: meta-analysis of
community and geochemical data. Marine Pollution Bulletin, 52:484-493.

Kapuscinski A.R., Brister D. (2000) Organic aquaculture: A new wave of the future
Institute for Social, Economic and Ecological Sustainability. University of Minnesota, p
102.

Karakassis 1., Tsapakis M., Hatziyanni E. (1998) Seasonal variability in sediment
profiles beneath fish farm cages in the Mediterranean. Marine Ecology Progress Series,
162:243-252.

Karakassis ., Hatziyanni E., Tsapakis M., Plaiti W. (1999) Benthic recovery following
cessation of fish farming: a series of successes and catastrophes. Marine Ecology
Progress Series, 184:205-218.

Karakassis I., Tsapakis M., Hatziyanni E., Papadopoulou K.N., Plaiti W. (2000) Impact
of cage farming of fish on the seabed in three Mediterranean coastal areas. Journal of
Marine Science, 57:1462-1471.

Karakassis 1., Pitta P., Krom M.D. (2005) Contribution of fish farming to the nutrient
loading of the Mediterranean. Scientia Marina, 69:313-321.

Katavic I., Antolic B. (1999) On the impact of a sea bass (Dicentrarchus labrax L.) cage
farm on water quality and macrobenthic communities. Acta Adriatica, 40:19-32.

Kattoulas M., Koukouras A. (1974) Benthic fauna of the Evvoia coast and Evvoia Gulf.
IV. Macrura Reptantia (Crustacea: Decapoda). Sci. Annals Fac. Phys. Mathem.
University of Thessaloniki, 14:341-348.

Kattoulas M., Koukouras A. (1975) Benthic fauna of the Evvoia coast and Evvoia Gulf.
Brachyra (Crustacea: Decapoda). Sci. Annals Fac. Phys. Mathem. University of
Thessaloniki, 15:291-312.

Kempf M., Merceron M., Cadour G., Jeanneret H., Mear Y., Miramand P. (2002)
Environmental impact of a salmonid farm on a well flushed marine site: II.
Biosedimentology. Journal of Applied Ichthyology, 18:51-60.

Klaoudatos S.D., Klaoudatos D.S., Smith J., Bogdanos K., Papageorgiou E. (2006)
Assessment of site specific benthic impact of floating cage farming in the eastern Hios
island, Eastern Aegean Sea, Greece. Journal of Experimental Marine Biology and
Ecology, 338:96-111.

Koukouras A., Kattoulas M. (1974) Benthic fauna of the Evvoia coast and Evvoia Gulf.
I1l. Natantia (Crustacea: Decapoda). Sci. Annals Fac. Phys. Mathem. University of
Thessaloniki, 14:369-382.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



77

La Rosa T., Mirto S., Mazzola A., Danovaro R. (2001) Differential responses of benthic
microbes and meiofauna to fish-farm disturbance in coastal sediments. Environmental
Pollution, 112:427-434.

Lem A. (2004) An overview of the present market and trade situation in the aquaculture
sector - The current and potential role of organic products. Ho Chi Minh City, Vietnam.

Machias A., Karakassis 1., Labropoulou M., Somarakis S., Papadopoulou K.N.,
Papaconstantinou C. (2004) Changes in wild fish assemblages after the establishment of
a fish farming zone in a oligotrophic marine ecosystem. Estuarine Coastal and Shelf
Science, 60:771-779.

Machias A., Karakassis I., Giannoulaki M., Papadopoulou K.N., Smith C., Somarakis S.
(2005) Response of demersal fish communities to the presence of fish farms. Marine
Ecology Progress Series, 288:241-250.

Margalef R. (1957) La teoria de information en ecologia. Memorias de la Real
Academia de Ciencias Artes Barcelona, 32:373-449. Information theory in ecology.
General Systems, 3:36-71.

Mazzola A., Mirto S., Danovaro R. (2000) Fish-farming effects on benthic community
structure in coastal sediments: analysis of meiofaunal resilience. Journal of Marine
Science, 57:1454-1461.

Mente E., Pierce G.J., Santos M.B., Neofitou C. (2006) Effect of feed and feeding in the
culture of salmonids on the marine aquatic environment: a synthesis for European
aquaculture. Aquaculture International, 14:499-522.

Mente E., Karalazos V., Karapanagiotidis I.T., Pita C. (2011) Nutrition in organic
aquaculture: an inquiry and a discourse. Aquaculture Nutrition, 17:798-817.

Mente E., Stratakos A., Boziaris I.S., Kormas K.A., Karalazos V., Karapanagiotidis
I.T., Catsiki V.A., Leondiadis L. (2012) The effect of organic and conventional
production methods on sea bream growth, health and body composition: a field
experiment. Scientia Marina, Barcelona, 76:549-560.

Mirto S., La Rosa T., Gambi C., Danovaro R., Mazzola A. (2002) Nematode
community response to fish-farm impact in the western Mediterranean. Environmental
Pollution, 116:203-214.

Neofitou N., Klaoudatos S. (2008) Effect of fish farming on the water column nutrient
concentration in a semi-enclosed gulf of the Eastern Mediterranean. Aquaculture
Research, 39:482-490.

Neofitou N., Vafidis D., Klaoudatos S. (2010) Spatial and temporal effects of fish
farming on benthic community structure in a semi-enclosed gulf of the Eastern
Mediterranean. Aquaculture Environment Interactions, 1:95-105.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



78

Nickell L.A., Black K.D., Hughes D.J., Overnell J., Brand T., Nickell T.D., Breuer E.,
Harvey S.M. (2003) Bioturbation, sediment fluxes and benthic community structure
around a salmon cage farm in Loch Creran, Scotland. Journal of Experimental Marine
Biology and Ecology, 285-286:221-223.

Nicolaidou A., Simboura N. (1985) The polychaete fauna of northern Evoikos gulf.
Rapp. Comm. int. Mer Medit. 29:227-228.

Nicolaidou A., Nott J.A. (1989) Heavy metal pollution induced by a ferro-nickel
smelting plant in Greece. Science of the Total Environment, 84:113-117.

Nicolaidou A., Pancucci M.A., Zenetos A. (1989) The impact of dumping coarse
metalliferous waste on the benthos in Evoikos gulf, Greece. Marine Pollution Bulletin,
20:28-33.

Papaconstantinou C. (1984) Assessment of the value of fish species diversity as
indicator of pollution in the N. Euboikos gulf. Journal Etud. Pollution, 7:823-826.

Papoutsoglou S., Costello M.J., Stamou E., Tziha G. (1996) Environmental conditions
at sea-cages and ectoparasites on farmed European sea-bass, Dicentrarchus labrax (L.)
and gilt-head sea-bream, Sparus aurata L., at two farms in Greece. Aquaculture
Research, 27:25-34.

Pearson T.H., Rosenberg R. (1978) Macrobenthic succession in relation to organic
enrichment and pollution of the marine environment. Oceanography and Marine
Biology Annual Review, 16:229-311.

Perdikaris C., Paschos I. (2010) Organic aquaculture in Greece: a brief review. Reviews
in Aquaculture, 2:102-105.

Pielou E.C. (1969) An introduction to mathematical ecology. Wiley, New York, p 286.

Pitta P., Karakassis I.,Tsapakis M., Zivanovic S. (1999) Natural vs. mariculture induced
variability in nutrients and plankton in the eastern Mediterranean. Hydrobiologia,
391:181-194.

Pitta P., Apostolaki E.T., Tsagaraki T., Tsapakis M., Karakassis I. (2006) Fish farming
effects on chemical and microbial variables of the water column: a spatio-temporal
study along the Mediterranean Sea. Hydrobiologia, 563:99-108.

Pocklington P., Scott D.B., Schaffer C.T. (1994) Polychaete response to different
aquaculture activities. In: Dauvin J.C., Laubier L., Reish D.J. (eds.) Actes de la 4éme

Conférence internationale des Polychetes. Mémoires du Muséum National d'Histoire
Naturelle, 162:511-520.

Prein M., Bergleiter S., Ballauf M., Brister D., Halwart M., Hongrat K., Kahle J.,
Lasner T., Lem A., Lev O., Morrison C., Shehadeh Z., Stamer A. Wainberg A.A. (2012)
Organic aquaculture: the future of expanding niche markets. In: Subasinghe R.P.,

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



79

Arthur J.R., Bartley D.M., De Silva S.S., Halwart M., Hishamunda N., Mohan C.V.,
Sorgeloos P. (eds.) Proceedings of the global conference on aquaculture 2010. Farming
the waters for people and food. FAO and NACA. Thailand, p 549-568.

Pillay T.V.R., Kutty M.N. (2005) Aquaculture. Principles and practices, Blackwell,
Oxford.

Ritz D.A., Lewis M.E., Shen M. (1989) Response to organic enrichment of infaunal
macrobenthic communities under salmonid seacages. Marine Biology, 103:211-214.

Ruffo S. (1982) The amphipoda of the Mediterranean. Part 1. Gammaridea
Acanthonotozomatidae to gammaridae. Mémoires de I’Institut Océanographique,
Monaco, 13:1-364.

Ruffo S. (1989) The amphipoda of the Mediterranean. Part 2. Gammaridea Haustoriidae
to lysianassidae. Mémoires de I’Institut Océanographique, Monaco, 13:365-576.

Ruffo S. (1993) The amphipoda of the Mediterranean. Part 3. Gammaridea
Melphidippidae to talitridae. Mémoires de I’Institut Océanographique, Monaco, 13:577-
814.

Ruffo S. (1998) The amphipoda of the Mediterranean. Part 4. Localities and map
addenda to parts 1-3. Key to families ecology. Mémoires de I’Institut Océanographique,
Monaco, 13:815-959.

Sanders H.L. (1968) Marine benthic diversity: a comparative study. The American
Naturalist, 102:243-282.

Scoullos M., Dassenakis M. (1983) Trace metals in a tidal Mediterranean embayment.
Marine Pollution Bulletin, 14:24-29.

Shannon C.E.,, Weaver W. (1949) The mathematical theory of
communication. University of Illinois Press, Urbana and Chicago, p 125.

Shang Y.C. (1981) Aquaculture economics: basic concepts and methods of analysis.
Westview Press, Colorado, p 153.

Shepard F.P. (1954) Nomenclature based on sand-silt-clay ratios. Journal of
Sedimentary Petrology, 24:151-158.

Siokou-Frangou 1., Panayotidis P., Papathanassiou E. (1984) Zooplankton composition
of South Euboikos (Aegean Sea, Greece) during February and July 1982.
Thalassographica, 7:27-38.

Tacon A.G.J., Brister D. (2002) Organic aquaculture: current standards and future
prospects. In: Scialabba N.E., Hattam C. (eds.) Organic agriculture, environment and
food security. Food and Agriculture Organization of the United Nations, Rome, p 163-
176.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210



80

Tovar A., Moreno C., Manuel-Vez M.P., Garcia-Vargas M. (2000) Environmental
impacts of intensive aquaculture in marine waters. Water Research, 34:334-342.

Tsangaris C., Papathanasiou E., Cotou E. (2007) Assessment of the impact of heavy
metal pollution from a ferro-nickel smelting plant using biomarkers. Ecotoxicology and
Environmental Safety, 66:232-243.

Vita R., Marin A., Madrid J.A., Jiménez-Brinquis B., Cesar A. Marin-Guirao L. (2004)
Effects of wild fishes on waste exportation from a Mediterranean fish farm. Marine
Ecology Progress Series, 277:253-261.

Voutsinou-Taliadouri F., Varnavas S.P. (1993) Geochemical study of sediments from
northern Euboekos bay, Greece, with regard to the presence of submarine mineral
deposits. Marine Geology, 110:93-114.

Yucel-Gier G., Kucuksezgin F., Kocak F. (2007) Effects of fish farming on nutrients
and benthic community structure in the Eastern Aegean (Turkey). Aquaculture
Research, 38:256-267.

Walkley A., Black I.A. (1934) An examination of Degtjareff method for determining
soil organic matter and a proposed modification of the chromic acid titration method.
Soil Science, 37:29-38.

Warwick R.M. (1986) A new method for detecting pollution effects on marine
macrobenthic communities. Marine Biology, 92:557-562.

Weston D.P. (1990) Quantitative examination of macrobenthic community changes
along an organic enrichment gradient. Marine Ecology Progress Series, 61:233-244.

Wu R. S. S. (1995) The environmental impact of marine fish culture: towards a
sustainable future. Marine Pollution Bulletin, 31:159-166.

Zar J.H. (1984) Biostatistical analysis. Prentice Hall, New Jersey, p 718.

Zenetos A. (1996) Fauna Graeciae VII. The marine bivalvia (mollusca) of Greece.
National Centre for Marine Research, Athens, p 319.

I'. Hiektpovikn prpiroypagio

Clarke K.R., Gorley R.N. (2001) PRIMER v5: User manual/tutorial. PRIMER-E,
Plymouth, UK.

FAO (2013) Fisheries and Aquaculture Information and Statistics Service:
http://www.fao.org/figis/servlet/SQServlet?ds=Aquaculture&k1=COUNTRY &klv=1&
k1s=84&outtype=html (ITpécPacn: 04-09-2013).

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210


http://www.fao.org/figis/servlet/SQServlet?ds=Aquaculture&k1=COUNTRY&k1v=1&k1s=84&outtype=html
http://www.fao.org/figis/servlet/SQServlet?ds=Aquaculture&k1=COUNTRY&k1v=1&k1s=84&outtype=html

81

FEAP (2008) Federation of European Aquaculture Producers. Production
and price reports of  member  associations  of  the F.E.AP.
http://www.aquacircle.org/images/pdfdokumenter/udvikling/andre/FEAP%20Productio
n%20and%20Price%20reports_May2008.pdf (ITpdécPacn: 04-09-2013).

Galaxidi Marine Farm S.A.: http://www.gmf-sa.gr/11_StoixiaKladosGr.htm (ITp6cfaon:
04-09-2013).

Naturland (2012) Naturland standards for organic aquaculture:
http://www.naturland.de/fileadmin/MDB/documents/Richtlinien_englisch/Naturland-
Standards_Aquaculture.pdf (ITpécpacn: 04-09-2013).

World Register of Marine Species: http://marinespecies.org/ (ITpécpaocn: 04-09-2013).

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 01:51:00 EEST - 3.236.224.210


http://www.aquacircle.org/images/pdfdokumenter/udvikling/andre/FEAP%20Production%20and%20Price%20reports_May2008.pdf
http://www.aquacircle.org/images/pdfdokumenter/udvikling/andre/FEAP%20Production%20and%20Price%20reports_May2008.pdf
http://www.gmf-sa.gr/11_StoixiaKladosGr.htm
http://www.naturland.de/fileadmin/MDB/documents/Richtlinien_englisch/Naturland-Standards_Aquaculture.pdf
http://www.naturland.de/fileadmin/MDB/documents/Richtlinien_englisch/Naturland-Standards_Aquaculture.pdf
http://marinespecies.org/

82

7. ABSTRACT

The aim of the present study was the evaluation of the environmental impact
arising from the conventional and organic aquaculture on macrofauna communities in
Evoikos gulf, in Larymna.

In order to achieve this goal three sampling stations were selected, one
representative of each farm (conventional and organic) and a control station. At each
station seasonal sediment samples were collected for analysis of granulometric
composition, organic matter, organic carbon and benthic community parameters.

The grain-size analysis showed that the sediment of the three sampling stations
was mainly composed of sand. The sediment at the farm stations was sandy, whilst at
the control station was loamy sand. These differences did not influence the community
composition.

The maximum concentrations of organic matter and organic carbon were
measured at conventional farm station, while the minimum concentrations were
measured at control station in spring. The results of statistical comparisons between
concentrations of organic matter and organic carbon for all sampling stations and
seasons indicated no significant interaction among stations and seasons (two-way
ANOVA), while the one-way ANOVA indicated significant differences between
stations.

Gastropods were the dominant benthic group followed by polychaete and bivalve
in all stations. Polychaete accounted the largest proportion of the total abundance at
conventional farm station, whilst at organic farm station and control station the largest

proportion accounted the gastropods.
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A total number of 4.322 individuals, belonging to 180 species were identified.
The polychaete Capitella capitata was the most dominant species reaching 74,14% of
the total abundance at conventional farm station. The most dominant species at organic
farm station were the gastropods Bittium sp., whilst at the control station was the
echinoid Echinocyamus pusillus.

The SIMPER analysis indicated that the species mainly responsible for the
dissimilarity between conventional and organic farm stations was principally the
polychaete C. capitata. The ANOSIM analysis indicated no significant differences over
the stations, while the pairwise test pointed out that every station was not significantly
different from each other.

The two-way ANOVA showed significant interaction among stations and seasons
for all benthic community parameters, except for species number and species richness.
Furthermore, the significant differences detected in the biotic data, were spatial for all
parameters except for number of individuals.

According to the results of this study the conclusion was that the organic farming
could reduced the negative effects of aquaculture on macrofauna communities. Further

studies are necessary to be done in order to draw firm conclusions.

Key words: Larymna, organic aquaculture, macrofauna.
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MAAAKIA

I'AXTEPOIIOAA

BARLEEIIDAE

Barleeia sp.

BUCCINIDAE

Engina bicolor (Cantraine 1835)
CERITHIIDAE

Bittium lacteum (Philippi 1836)

Bittium latreillii (Payraudeau 1826)
Bittium nanum (Mayer 1864)

Bittium reticulatum (da Costa 1778)
Bittium reticulatum antonium (da Costa 1778)
Bittium reticulatum latreillei (da Costa 1778)
Bittium reticulatum reticulatum (da Costa 1778)
Bittium sp.

CERITHIOPSIDAE

Cerithiopsis diadema (Monterosato 1874)
Cerithiopsis horrida (Monterosato 1874)
Cerithiopsis jeffreysi (Waston 1885)
Cerithiopsis minima (Brusina 1865)
Cerithiopsis scalaris (Locard 1892)
Cerithiopsis sp.

Cerithiopsis tubercularis (Montagu 1803)
Dizonipsis coppolae (Aradas 1870)
CLATHURELLIDAE

Clathromangelia granum (Philippi 1844)
CONIDAE

Conus sp.

CYLICHNIDAE

Cylichna cylindracea (Pennant 1777)
EPITONIIDAE

Tenuiscala munieri (de Raincourt 1870)
EULIMIDAE

Leiostraca subulata (Donovan 1804)
HYDROBIIDAE

Hydrobia sp.

Peringia ulvae (Pennant 1777)
MANGELIIDAE

Bela brachystoma (Philippi 1844)

Bela decussata (Locard 1892)

Bela menkhorsti (van Aartsen 1988)
Mangelia attenuata (Montagu 1803)
Mangelia barashi (van Aartsen & Fehr-de Wal 1978)
Mangelia costulata (Risso 1826)
Mangelia paciniana (Calcara 1839)
Mangelia sp.
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MATHILDIDAE

Mathilda sp.

NASSARIIDAE

Hinia limata (Chemnitz 1795)
Nassarius sp.

NATICIDAE

Euspira catena (da Costa 1778)
POTAMIDIDAE

Pirenella conica (Blainville 1829)
Pirenella sp.

PYRAMIDELLIDAE

Chrysallida maiae (Hornung & Mermod 1924)
Chrysallida sp.

Chrysallida suturalis (Philippi 1844)
Eulimella scillae (Scacchi 1835)
Odostomella bicincta (Tiberi 1868)
Odostomella doliolum (Philippi 1844)
Odostomia angusta (Jeffreys 1867 )
Turbonilla edgari (Melvill 1896)
Turbonilla lactea (Linnaeus 1758)
Turbonilla rufa (Philippi 1836)
Turbonilla sinuosa (Jeffreys 1884)
RAPHITOMIDAE

Raphitoma sp.

RETUSIDAE

Retusa truncatula (Bruguiére 1792)
RISSOIDAE

Alvania beanii (Hanley in Thorpe 1844)
Alvania cancellata (da Costa 1778)
Alvania cimex (Linnaeus 1758)
Alvania cimicoides (Forbes 1844)
Alvania discors (Allan 1818)

Alvania hirta (Monterosato 1884)
Alvania hispidula (Monterosato 1884)
Alvania lineata (Risso 1826)

Alvania mamillata (Risso 1826)
Alvania sp.

Alvania subcrenulata (Bucquoy, Dautzenberg & Dollfus 1884)
Cingula sp.

Crisilla semistriata (Montagu 1808)
Pusillina marginata (Michaud 1832)
Pusillina ratiada (Philippi 1836)
Pusillina ratiada pulchella (Philippi 1836)
Pusillina sp.

Rissoa monodonta (Philippi 1836)
Rissoa parva (da Costa 1778)

Rissoa scurra (Monterosato 1917)
Rissoa similis (Scacchi 1836)
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Rissoa variabilis (Von Miihlfeldt 1824)
Rissoa ventricosa (Desmarest 1814)
Rissoina bruguieri (Payraudeau 1826)
TRIPHORIDAE

Triphora perversa (Linnaeus 1758)
TROCHIDAE

Clelandella miliaris (Brocchi 1814)
Gibbula magus (Linnaeus 1758)
Gibbula sp.

TRUNCATELLIDAE

Truncatella subcylindrica (Linnaeus 1767)
TURITELLIDAE

Turritella sp.

Turritella triplicata (Brocchi 1814)

AIOYPA

ARCIDAE

Anadara sp.

CORBULIDAE

Corbula gibba (Olivi 1792)
GLYCYMERIDIDAE

Glycymeris sp.

LASAEIDAE

Scacchia ovata (Philippi 1844)
LIMIDAE

Lima sp.

LUCINIDAE

Loripes lucinalis (Lamarck 1818)
Lucinella divaricata (Linnaeus 1758)
Lucinella sp.

Myrtea sp.

Myrtea spinifera (Montagu 1803)
MYTILIDAE

Mytilus edulis (Linnaeus 1758)
Mytilus galloprovincialis (Lamarck 1819)
NOETIIDAE

Striarca lactea (Linnaeus 1758)
NUCULIDAE

Nucula sp.

SEMELIDAE

Scrobicularia plana (da Costa 1778)
VENERIDAE

Mysia undata (Pennant 1777)
UNGULINIDAE

Diplodonta rotundata (Montagu 1803)
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ITOAYXAITOI

AMPHARETIDAE

Ampharete acutifrons (Grube 1860)
CAPITELLIDAE

Capitella capitata (Fabricius 1780)

Capitella giardi (Mesnil 1897)
Dasybranchus caducus (Grube 1846)
Mediomastus fragilis (Rasmussen 1973)
Notomastus latericeus (Sars 1851)
CIRRATULIDAE

Caulleriella alata (Southern 1914)
Caulleriella bioculatus (Keferstein 1862)
Chaetozone sp.

Cirriformia sp.

COSSURIDAE

Cossura sp.

DORVILLEIDAE

Protodorvillea kefersteini (MclIntosh 1869)
Staurocephalus rudolphii (Delle Chiaje 1828)
EUNICIDAE

Eunice vittata (Delle Chiaje 1825)

Marphysa bellii (Audouin & Milne-Edwards 1833)
FABRICIIDAE

Fabricia sabella (Ehrenberg 1836)
GLYCERIDAE

Glycera convoluta (Keferstein 1862)
Glycera rouxii (Audouin & Milne-Edwards 1833)
Glycera sp.

HESIONIDAE

Kefersteinia cirrata (Keferstein 1863)
Syllidia armata (Quatrefages 1865)
LACYDONIIDAE

Paralacydonia paradoxa (Fauvel 1913)
LUMBRINERIDAE

Lumbrineris gracilis (Ehlers 1868)
Lumbrineris latreilli (Audouin & Milne-Edwards 1834)
Lumbrineris sp.

MALDANIDAE

Clymenura clupeata (Saint-Joseph 1894)
Clymenura sp.

Euclymene oerstedi (Claparede 1863)
NEREIDAE

Nereis caudata (Delle Chiaje 1841)

Nereis pelagica (Linnaeus 1758)

Nereis sp.

Platynereis dumerilii (Audouin & Milne-Edwards 1833)
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ONUPHIDAE

Hyalinoecia bilineata (Baird 1870)
Nothria conchylega (Sars 1835)
ORBINIIDAE

Scoloplos armiger (Miiller 1776)
OWENIIDAE

Myriochele heeri (Malmgren 1867)
Owenia fusiformis (Delle Chiaje 1844)
PARAONIDAE

Aricidea cerrutii (Laubier 1966)
Aricidea fauveli (Hartman 1957)
Aricidea sp.

Levinsenia gracilis (Tauber 1879)
Paraonis sp.

PHYLLODOCIDAE

Mysta siphonodonta (Delle Chiaje 1822)
Phyllodoce sp.

PILARGIDAE

Pilargis verrucosa (Saint-Joseph 1899)
POECILOCHAETIDAE
Poecilochaetus serpens (Allen 1904)
POLIGORDIIDAE

Polygordius lacteus (Schneider 1868)
SABELLIDAE

Sabella sp.

SERPULIDAE

Serpula sp.

SIGALIONIDAE

Labioleanira yhleni (Malmgren 1867)
Sthenelais boa (Johnston 1839)
SPIONIDAE

Polydora ciliata (Johnston 1838)
Prionospio cirrifera (Wirén 1883)
Prionospio malmgreni (Claparéde 1870)
Prionospio sp.

Scolelepis squamata (Miiller 1806)
Spio decoratus (Bobretzky 1870)
Spiophanes bombyx (Claparéde 1870)
STERNASPIDAE

Sternaspis scutata (Renier 1807)
SYLLIDAE

Sphaerosyllis taylori (Perkins 1981)
Syllis cornuta (Rathke 1843)

Syllis sp.

Syllis variegata (Grube 1860)
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KAPKINOEIAH

AMOIITIOAA

AMPELISCIDAE

Ampelisca typica (Bate 1856)
COROPHIIDAE

Corophium insidiosum (Crawford 1937)
GAMMARIDAE

Gammarus aequicauda (Martynov 1931)
LEUCOTHOIDAE

Leucothoe incisa (Robertson 1892)
Leucothoe occulata (Krapp-Schickel 1975)
MAERIDAE

Maera schmidtii (Stephensen 1915)
PHOTIDAE

Gammaropsis maculata (Johnston 1827)
Photis longipes (Della Valle 1893)
PHOXOCEPHALIDAE

Harpinia dellavallei (Chevreux 1910)
UROTHOIDAE

Urothoe sp.

EY®AXEQAH
Euphasiacea sp.

IZOIIOAA

CIROLANIDAE

Cirolana sp.

Eurydice affinis (Hansen 1905)

AEIITOXTPAKA

NEBALIIDAE

Nebalia strausi (Risso 1826)
MIXIAQAH

Mysidacea sp.

EXINOZQA
ECHINOCYAMIDAE
Echinocyamus pusillus (Miiller 1776)

KE®AAOXOPAQTA

BRANCHIOSTOMATIDAE
Branchiostoma lanceolatum (Pallas 1774)
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Ewova 1: Alvania cimex

Ewéva 2: Bittium latreillii
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Ewova 3: Lucinella divaricata

Ewdéva 4: Myrtea spinifera
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Ewdévo 5: Capitella capitata

Ewéva 6: Eunice vittata
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Ewdévao 7: Glycera convoluta

Ewdéva 8: Labioleanira yhleni
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Ewova 9: Lumbrineris gracilis

Ewaéve 10: Nothria conchylega
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Ewova 11: Polygordius lacteus

Ewéva 12: Prionospio malmgreni
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Ewova 13: Protodorvillea kefersteini

Ewéva 14: Scoloplos armiger
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Ewdévo 15: Ampelisca typica

Ewévo 16: Gammaropsis maculata
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Ewova 17: Eurydice affinis

Ewéva 18: Nebalia strausi
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Ewova 19: Branchiostoma lanceolatum

Ewévo 20: Echinocyamus pusillus
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