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MEPIAHWH

H peydAn ad&non tou TTayKOGUIoU TTANBUCoU, a8 GLUVOUACHO E TO GUYXPOVO
TPOTIO dIOTPOPNG, KABIOTOUV ETUTOKTIKN TNV OVAYKN GUVEXNC al&Nong TNG TIapaAywyr|g
TWV OAlELPATWY. H TTaykOouia, OUwC, OAIEVTIK TIOPAYWYN META TNV OAPATWON
avénan mou €ixe TIg dekaeTie¢ 1960-1990, deixvel va eival o DPeaN, AdLVATWVTAC VA
KOAOWEI TIC avAyKeC TN ayopdc. Mo tnv €mmiAucn Tou TIPORAAUATOC €ival ETUTOKTIKN
n av&non g yvwaong twv BIOAOYIKWY XOPOAKTNPICTIKWY TwV OAIEVUATWY, TOCO Yid
TNV €TTELEN NG OPOOAOYIKOTEPNCG OAIEUTIKNG TOUC OIaXEIpIoNG, 000 Kal yio TNV
OTtapén yvwang, mou Ba aTtoTeAEl apwyo, o€ KABE TIPOOTIABEIN EKTPOPNC TOUC.

O pmakahidpog (Merluccius merluccius Linnaeus, 1758) Bewpeital 10 TII0
KOO ¢€ido¢ otnv ayopd OAlELpATwv. Ztnv EAANGda cival 10 Tpwito €idog ot
EKPOPTWAOEIC ATIO PUNXAVOTPATEC KOl OTIOTEAEI KOPIO OAIELHA TWV TIAPAKTILWV PAPEdWV.
O Oeppaikog KOATIOC OTIOTEAEI PHEYAAO OAIELTIKO TIEDIO YIO TO CUYKEKPIUEVO EidOC,
KOBW¢ aAleveTal Kal aTtd TPATEG BuBOU OAAG KOl OTIO OTOTIKA dixXTua.

H mapoloa epyaaoia, Tou TTpayuatomoimtnke ano tov OKTtwpplo 2006 £wc Tov
NoéupPpio 2007, aoxOAsital Pe TIC OxEOeIC avénong (UNKog - BApog¢ - NAIKia) o€
OAIEDUOTO TIOU CUAAEXBNKAV OTO OePUAIKO KOATIO KOI GUYKPIVOVTOIL TA OTIOTEAECUOTO
Katd @UAO, €Ttoxr], Babog aAlgiag, Kol OAIEVTIKO €pyaAeio, pe okomd TNV digpelivnon
TOU POAOU TWV TTOPATIAVW TIAPAYOVTWVY CTIC GXETEIC aUENONC.

2TOXOG NTaV va CLYKPIBOUV 300 CUVEXOUEVEC TIEPIOXEC OAIEIOG, 0 ECTWTEPIKOG
Oepuaikog (Bopelo TuNRUO) Me Paboc aAgiog 25-35 m  [mepioxn (A), 06mou
artayopeVETal N aAlgia ye tpata Bubol], YE TOV EEWTEPIKO OepUaiko (VOTIO TUAUO)
(oto omoio eTuTPETETAl N aAlgio e TPATA BuBol). O1 Teploxé xwpilovtal, amo n
vontr €ubeio TIOU €VWVEL TO OKPWTNPIO EmMavwung PE TO aKpwIiplo ABgpidag
(Mepia). Ta amoteAéouata €0V eu@avn dla@opd oTa dEiypaTa TIOU TIPOEPXOVTAI
ato T €€WTEPIKO (VOTIO) TUNMO TOU KOATIOU, METOED TWV OTOPWY TIOU TIPOEPXOVIOV
amo T PIKPA Baén (36-70 m) Kol TV OTOPWV TIOU TIPOEPXOVTIAV aTo Ta Babutepa
TuARUOTA (>70 m), oTtoTE BEWPNONKE GKOTIILO 1 TIEPIOXI VO XWPIOTEI g€ OU0 ETIPEPOUG
vTtoTteploxeg [reploxn (B) kai mepioxn (M] avaioya pe to Bdaboc.

H ouAoyni Ttwv OelyuddTwy, OT0 €0WTEPIKO (BOPEIO) TUNUO, E£YIVE AT

TIAPAKTIO OAIEUTIKO OKAQOC TIOL OAIELE PE aTATIKA diXTua arAdadia (OktwRplog 2006
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£w¢ Nogupplog 2007), evw OT0 €EWTEPIKO (VOTIO) TUNMO, €YIVE ATIO UNXavoTpaTa,
KOTd TO JIACTNUA TNG VOUIUNG aAleiag (OKTwRplog 2006 éwg Malog 2007).

Mo 1 oxéon PnRKoug - BAapoug, PETPrIBNKE To OAIKO JUNKOG (L) Kal T0 OAIKO
Bdapog (W) amd oUVOAIKO Ociypa 474 aTOUWV TA OTIOI0 KAAUTITAV TIC TIPOUTIOBETEIC
Tou opidovtal amo Tt PiBAoypagia. H oxéon autr ota Ydapla, eKQPAETAl OO TNV
eKOeTIKN €Ciowaon W=alb. H oUOykplon HETAED QPOEVIKWV KOl BNAUKWY OTOPWV,
€0¢1&e 100PETPIKA avénon (6=3) kal ota d00 QUAO KABWC Kal TalTion HETAEL TOug,
YEYOVO( TIOU £0WOE TN SLVOATOTNTO CLVOAIKNG AEI0AOYNCNCE TWV SEIYUATWY XWPIg TNV
avAaykn dlaxwpIiopol Toug avd @UA0. H alvénon yia tnv meploxn (A) Atav otabepda
Oetikny aAlopetpikn (b = 3,3130 éw¢ 3,4099) kai (o = 0,0021 éwg 0,0029), oMW
€TiONG Kat yia TNV Ttepioxn (B), aAAd pe XaunAotepeg TIHEC b (= 3,0964 éwg 3,3034)
Kal UPNAGTEPEG, avtioToixa, TIHEG a (= 0,0027 €w¢ 0,005). Téhog, n mepioxn (N
EUPAVIOE TLVEXWC OPVNTIKA OAAOPETPIKN avgnon (b = 2,8218 ¢w¢ 2,973) Kal (a =
0,0078 éw¢g 0,01430). Amd TouC TIPOC €EETACN TIAPAYOVTEG, TIOU JIOGHOPPWVOLV TIC
TIMEG a KOl b, TO BAB0C Kal N AAIEVTIKA dPACTNEIOTNTA (TTiECT) £XOULV TIPWTAYWVICTIKO
POA0, KABWE PE TNV ad&non Toug €Xoupe av&naon NG TIPAC O KOl aVTIoTOIXN HEiwaon
NG TIUNG b. H emoxn cLPPBAAEL €TTiong otn JIOPOPPWOT TWV TIHWV O KAl b 0AANG pE
MIKPOTEPN CUUUETOXN aTo Toug dU0 TIPONYOUHEVOUC TIAPAYOVTEG, EVW TEAOC TO (PUAO
TwV Yaplov OeV QAIVETOL VA OTIOTEAE KOBOPIOTIKO TIAPAYOVTA VIO TO CUYKEKPIUEVO
oAigupa.

ATIO TIC TIMEG TWV TIOPAPETPWY TNG OXEONG MNKOUCG - PBAPOUC, EKTIMABONKE 0
Babuodg eupwatiag, Tou eixav Ta PApia o KABE TtepIoXn avd €TTOXN XPNOILMOTIOIVTAC
10 O€iktn evupwaoTiag tou Fulton Kn = 100 (W/L3). H péon tipn svpwaotiag yia 1o
OnAukd ntav 0,7295, evw TA OPCEVIKA TIPOEKLYOV AlYOTEPO €VPWOTA HPE PECN TIUN
0,6827. ATIO TIG TIEPIOXEC OAIEiag, TIPOEKLYOV TIIO €VPWOTA YApIa atnv TePIoxn] (A) Pe
péon Tiun Kn avd emoxr mou Kupavenke amd 0,7193 éwg 0,8242 kat (M) pe péon Tiun
Kn ava emoxn mou Kupavenke amo 0,7123 éwg 0,7984, Kal AlyoTepa €0PWaTA OTN
miepioxn (B) pe péon tipn Kn avd emoxr mou Kupydavenke amo 0,6907 €wg 0,7783. XN
SlapOPPWan Tou OeiKIN €VPWOTIOG TOV KOBOOPIOTIKOTEPO POAO @QAIVETOL VO €XEL N
QAIEVUTIKN TTiEGN TIOU OOKEITAl OTN TIEPIOX KOBWC N avE&nan g, ETUQPEPEL TITWON TWV
TIHWV EVPWOTIOC OTO CUYKEKPIPMEVO OAIELUA.

H nAia, ekTipyAdnke amo Toug wIOAIBoUE, TIOU a@aIpEdBnKav amd 76 Yapla.
Ta TtapatnpnBévta péoa PAKN avd nAikia, mou Ttpoékugav Atav L\ = 14 cm, Z,2= 25,9

cm, Li= 32,8 cm kai L4 - 38 cm. AKoAouBoU0v TIOAD IKOVOTIOINTIKA TN €€icwan Von
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Bertalanffy L, = Li * (I-e('K(t'0>), n emiAvon ¢ omoiag édwoe TIg TIheEC L, = 46,322
cm, K =0,408 yr'l kat to =0,19 yr.

Me OedopEVO OTI HIO EPYATia OTIO POvN NG O0ev apKel yia v dlegaywyn
00@OAQV CUUTIEPOCUATWY KAl AAUBAVOVTAC LTTIOWN KOl TIPOYEVECSTEPEG EPYOATIEC, TIOU
Eylvav oTnV idla TIEPIoXN OAAA KOl O€ TTOPOMOIEG WC TIPOC TA XOPOKINPIOTIKA TOUC
TIEPIOXEC, Eival EUPAVEC OTI 0 LYNAOG PLOBUOE adENONG Kal TO XOWNAG OCUUTITWTO
MNKOG TIPodidouv €va  UTIEPAAIELYEVO, CTNV TIEPIOXH, €i00C, HE ULVWNAEC OPWCG,

TIPOOTITIKEC WC TIPOC TNV EKTPOPI] TOU.
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ABSTRACT

Human population growth in relation with feeding habits force towards the
continuous increase of fisheries production, which, despite its wealth from 1960 to
1990, is declining and may no longer be able to account for the market needs. Thus,
the management ofthe exploited fish stocks requires the knowledge of their biological
characteristics that may also provide the scientific baseline for their culture.

The European hake (Merluccius merluccius Linnaeus, 1758) is among the
most commercially important fish stocks. In Greece, it is the most important catch
from bottom trawlers, in terms of landed biomass and a target species for the small
scale coastal fishery. In Thermaikos Gulf, an important fishing ground for the species,
hake is mainly targeted by bottom trawlers and gillnets.

The present study that was conducted between October 2006 and November
2007, deals with the growth (length, weight, age) of hake collected in Thermaikos
Gulf and its variation with sex, season, fishing depth and fishing gear aiming in
examining their role in growth.

The initial aim was to compare two consecutive fishing grounds, inner
Thermaikos with fishing depth 25-35 m [area (A), where bottom trawling is
prohibited] with outer Thermaikos, which is open to trawling. These two areas are
divided by the line connecting Epanomi with Atherida capes. However, in outer
Thermaikos the results showed significant differences between the individuals of the
shallower areas (36-70 m) and those of the deeper areas (>70 m). Thus, based on
depth, outer Thermaikos was further subdivided in two sub-areas [area (B) and area
@)l

Sample collection was conducted by small-scale coastal vessel using gillnets
at the inner Thermaikos (October 2006 to November 2007), and by bottom trawler at
the outer Thermaikos Gulf (October 2006 to May 2007).

The total length (L)-total weight (W) relationships were expressed by the
exponential equation (W=alLb) and were based on a sample of 474 individuals. Both
males and females exhibited isometric growth (b=3) and their length-weight
relationships did not differ with sex. Thus data were pooled together and were treated
as sexes combined. The length-weight relationships revealed positive allometric

growth for area A (b ranged between 3,3130 and 3,4099, a ranged between 0,0021
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and 0,0029) and B (b ranged between 3,0964 and 3,3034, a ranged between 0,0027
and 0,0050), and negative allometric growth for area C (b ranged between 2,8218 and
2,9730, a ranged between 0,0078 and 0,01430). Increasing depth and fishing pressure
seems to cause an increase in parameter and a decrease in parameter b. Season also
affects a and b but to a lesser extent, while sex does not have an effect on length-
weight relationships.

The Fulton condition factor (Kn) was calculated per sex, season and area as Kn
= 100 (W/L3). Mean condition factor was 0,7295 for females and 0,6827 for males.
The higher condition factor was observed in area A (mean Kn ranged between 0,7193
and 0,8242) and C (mean Kn ranged between 0,7123 and 0,7984) compared to area B
(mean Kn ranged between 0,6907 and 0,7783). Fishing pressure plays a key role in
fish condition with increasing fishing pressure causing a decrease of condition.

Age was determined by otoliths that were removed from 76 individuals. Mean
observed length at age were Li=14 cm, 1*2=25,9 cm, Lj=32,8 cm and L4=38 cm.
Growth parameters were estimated using the von Bertalanffy growth curve L, = Lx *
(1-e(K(-°)), as Lao= 46,322 cm, K = 0,408 yr! and t0 = 0,19 yr.

Although a single local study cannot fully describe the growth condition of
hake, and based on previously published literature in Thermaikos Gulfand other areas
with similar characteristics, it is concluded that the high growth coefficient and the
low asymptotic length are indicative of an over fished stock, which may in turn has a

potential for culture.
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EYXAPIZTIEZ

Me TNV OAOKANPWGN TOL TIPOYPAPMOATOC TWV PETATITUXIOKWY HOU OTIoudwy, Ba
nOeAa va ekPPACTW TNV EVYVWHOCTULVN POV GTOUG dNUIOVPYOUE TOU TIPOYPAUMATOC KOl
NG dUVATOTNTAC TIOU POU €dwaav va dIELPUVK TIC YVWOEIG UOL OE VOV TOUEN TIOU
TIavta ayarolaa.

Idlaitepa Ba BeAa va guxapioTiow TNV AvamiAnpwipla Kadnyntpia Ap. ©.
ABavacotiovAouv Kal tov Kabnynt Ap. I'. MAaoxo yia TNV €UmoToclvn TIOU HOU
€0€I1Eav, JE TNV ETTIIAOYI UOL OTOUC CUMMETEXOVTEC OTO METATITUXIOKO TIPOYPAUO.

Emiong Ba nBeAa va ek@PACwW TIC EINIKPIVEIC POU €UXOPIOTIEC OE OAOUG
€Keivoug TToU GUVEROAQVY, OTNV TIEPATWAN TNE TIOPOVCAC EPYATiaC.

Kaut 1dlaitepa otoug;

. Ap. Tewpylo Mivo, Emikoupo Kabnynt tou TunAuoato¢ TexvoAoyiag
AAigiag kal YdatokaAAlgpyelwyv Tou A.T.E.l. ©@gocoAovikng yla tnv
OMEPIOTN CULUTIOPACTOCN, WC ETIPAETIOV KABNYNTAG, 0€ OAN TN SIAPKEIA
dlegaywyng g epyaaiac.

. Ap. Adumpo KokokUpn, Kabnynm Egapyoywv Ttou TuARuartog
TexvoAoyiag AAigiag Kal YdatoKaAAlepyelwv tov A.T.E.l. ©@ecoalovikng
yla v Boreeia Tou oToV TIPOCBIOPITHO TOL EUAOL TWV YaAPIWV.

. Ap. ABavdaoio ToikAnpa, EmMOoTNUOVIKO Zuvepydtn Tou  TuAPOTOC
Texvoloyiag AAgiag kal YOaTtoKaAAlEpyeiwv Tou A.T.E.l. ®ecoaAovikng
yla TNV BonBeia Tou oTNV OTATICTIKI| ETIEEEPYATIA TWV OEOOUEVWVY.

. ZToudaoTéC TIoU €pyadovial OTO €PYOOTAPIO BioAoyiag Tou Turupotog
TexvoAoyiag AAigiag Kal YdatoKaAAlepyelwv Tou A.T.E.l. @scaalovikng
yla v Bondeia Toug ot dIAdIKACIO TWV EPYACTNPIOKWY HETPITEWVY.

. KaBw¢ Kal atoug dlopbwTég NG epyaaciag (K. Maoxog kat K. Mepdikdpng)
ylo TIC EDCTOXEG TIOPATNPNTEIC TOUC.

TENOC BEAW VA EKPPACW TNV €LYVWPOCUVN PoL ot c0{Uyo Wou, TIOU €ival
TIAVIO 0pWYOC 0€ KABe pou TIpooTidbela Kol XAPIC TNV APEPICTN oTAPIEN NG
ETUTEVXONKE N OAN TIPOCTIABEIQ.

N. Moudavid, Mdioc 2008

davng Kapodag
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HAkia & AvEnon M. merluccius 1o ©gpudiko KOATIO EIZAFQrH

1. EIZAIrQIrH

H peydAn ad&naon Tou TTayKOOUIoU TIANBUCHOoL, 0€ GUVOUOGCUO [E TO GUYXPOVO
TPOTIO dIATPOPNC, KABIOTOUV ETUTOKTIKI TNV AVAYKN GUVEXNC AUENCNC TNG TIAPAYWYNC
TWV OAIEVYATWY. H Taykooula, OUwC, OAIEUTIKI TIOPOYWYyH META TNV OAPOTWON
avénan mou €ixe TIg dekaeTieq 1960-1990, deixvel va gival ae VEPEAT), AdLVATWVTAC VA
KOAOWEL TIG avaykeC Tng ayopdc (FAO). MNa tnv emiAuon tou TpofARuatog e€ivail
ETUTOKTIKN N AVENON TNG YVWONC TV PBIOAOYIKWV XOPAKTNPIOTIKWV TWV OAIELUATWVY,
1000 yIO TNV €TTELEN TNG OPOBOAOYIKOTEPNCE AAIEVTIKIG TOUG dlaXEiplong, 000 Kal yia
TNV UTTIOPEN YyvWaong, TIou Ba aTtoTeAEl apwyo, o€ KABE TIPOCTIABEID EKTPOPIC TOUC.

O pmakoAiapog (Merluccius merluccius Linnaeus, 1758) Beswpeital 1o TII0
KOIVO €i00¢ otnv ayopd OAlELPATWY, KOBWG eival Papt svpeiag omodoxng, HE
ECAIPETIKI OUPKO XwWPIC EVOOUUIKA OOTAPIO KOl TIOAAEG HOPEPEC dlaKivnong (VWTOC,
KOTEPUYPEVOG,  OAITIOOTOC,  KOTIVIOTOC, OAOKANPOG 1 @IAETO, OKOJN  Kal
TIPOTNYOVIGHEVOG).

Z1nv EANGOQ €ival TO TIPWTO €i00C 0 EKPOPTWOEIC OTIO PNXAVOTPOATEG KOl
OTIOTEAEl KOPIO OAigLpa Twv TIOPAKTIWY Yapadwv (Stergiou et ai, 2007). O
OepuaikOC KOATIOC OTTOoTEAE PEYAAO QAIELTIKO TIEQIO YIO TO OULYKEKPIUEVO €idOC,
KOBW¢ aAleveTal KAl oTtd TPATEC BubBol OAAG Kal amod oTatika dixtua (Stergiou et al.,
2007).

21NV gpyaacia auth, e&etadovtal ol oxéaelg avénong (UNKog — BApPog — NAIKIQ)
0¢ OAIEUUOTO UTTAKOAIGPOU TIOU CUAAEXONKOV OTO Oegpuaikd KOATIO, amo Tov
OktwPplo toUu 2006 péXpl Kal 10 NoOguPBpio Tou 2007 KAl CULUYKPIivovIal TO
OTIOTEAECPOTO KATA, QUAO, €TOXNA, BABoC aAigiag, aAAA KAl OAIEVTIKO €pyOAEio, HE

OKOTIO TNV JIEPEDVNCN TOL POAOU TWV TIOPATIAVW TIOPAYOVIWV OTIC OXECEIC aUENONG.

1.1.TENIKATIA TOYZ MINMAKAANIAPOYZ

2NV TIOYKOOUIO Oyopd, TO KOIVO Ovoua UTIakoAldpog (Hake), to @épouv ta
Wdpla Tou avrkouv og 600 olkoyeveleg, Merlucciidae kal Gadidae (KagoTtipng, 2000),
OV KOl TIOAQIOTEPEC AVAPOPEC KAVOUV AOYO Yia UTIapEn MIag PMOVO OIKOYEVEIOG, OUTH
Twv Gadidae (Bauchot & Prass, 1980), xwpi¢ tv UTapén Oe0TEPNG EEXWPIOTNAG

OIKOYEVEIQG.
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ZTOUG UTTOKAAIGPOUG ava@EpovTal PAPIO PE PEYAAN OIKOVOUIKI KOl BIOAOYIKA
onuoagia. AAlebovtal g PYeYAAN KAILOKO, KaBWC artoteAolv 10 13% NG TIOYKOGUIOG
TTOPOywyng BoAacoIvev aAIEUUATWY, CUUPBAANOVTOC OTn dlAPOPEPWAOT Tou €BVIKOU
€100JMUATOC TIOAAWY EVPWTIAIKWV XWP®WV. KatavaiwvovTtal VWTId, KATEWYUYUEVA, 1 G
KOVOEPPa, YE TN HOPPN QIAETWY, OAATIOTA, KOTIVIOTA KATL. (Cohen et ai, 1990).

ATtaviolv o€ PUXpEC KOl EVKPOTEC TIEPIOXEC KOl TwV OUO NUIC@AIPIWVY.
Oplopéva €idn eival BevOikd, AGAAO povApn, &vw Ta TIEPIOCCOTEPO TIPOTIUOUV Vva
oxnNUaTiouv PeYAAeC ouadeC (KOTIAd!). MPayuaToTIololV CNUAVTIKEG PMETAVACTEVTEIC
ylo Adyoug TOCO avoTopaywyng, 000 Kal avaldntnong tpoenc. H yovigotntd toug
gival e€aIPeTIKA PeydAn. OAa gival wOTOKA KAl To WAPIO TOLG Eival TIEAQYIKA.

Eival yapia adnedya mou TpEQoVTal PE JOAAKIO, KOPKIVOEIDN KOl GAAD HIKPA
Wapia. To prikog toug etavel 1o 1,30 m Kal 10 Bapog toug ta 60 kg.

‘EXOUuV ompa ETTIUNKEG, OKETIAOUEVO HE UIKPG KUKAOEION AfTTio. MEPIKA €idn
€XOUV Tpia paxlaia TITEPUYIO Kal dU0 €OPIKA, €V GAAO €xouv duo paxlaia, amd Ta
OTIoiO TO éva TIOAD PAKPU, Kol éva €dPIKO €TTioNg POKPL. Ta KOIAIOKA TITEPUyIA €ival
oTnOIKA. Ta TITepUYIa eV €XOUV OKANPEG OKTIVEG. To KEPAAIL €ival YEYAAO PE OTOUO

METPIOL 1] hEYAAOUL peyEBOUC Kal dovTIa aixunpd (Cohen et ai, 1990).

1.1.1. TEQIrPA®IKH EZAMAQZH EYPQMAIKOY MIMAKAAIAPOY

O eupwWTAIKOG MJTTAKOAIOPOC avnAKEl oTo €ido¢ Merluccius merluccius
(Linnaeus, 1758) kal €ival eva amd ta 13 ouvoAika €idn tou yévoug Merluccius
(Cohen et ai, 1990).

ATtavTdatal amo v BopeloduTiki) AQPIKN (akTtéC Maupitaviag kot Mapokov),
o€ 0An 1 Meadyelo, 010 vOTIO THAUA TG Mavpng B8AAacoag, ae OAeg TIC EupwTIaikeg
OKTEC TOL ATAQVTIKOU MPEXPI TN ZKavdivaBia kal Tnv voTtia loAavdia (Cohen et ai,

1990) (Eikova 1).
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Eikova 1: Tewypa@ikr e€damAwaon tou Merluccius merluccius. (www.fishbase.org)

11.2. MIMAKAAIAPOZ MEZOIEIOY

v EAMaGda, 10 Ovopa MTIOKOAIGPOC aviKel oTo €ido¢ Merluccius
merluccius (Linnaeus, 1758) Kal oLYKeKpPIYEVA aTO UTIOEIdOC Merluccius merluccius
smiridus (Rafinesque, 1810) koBw¢ o0TOov ATAAVTIKO OTIOVIATAl TO UTIOEIS0G

Merluccius merluccius merluccius (Linnaeus, 1758) (Cohen et al., 1990).

1.1.3. ZYZTHMATIKH KATATA=H (Cohen eta/., 1990).

Opotadia; Osteichthyes
Y@opuotadia: Acanthopterigii

YTiépTaEn: Teleostei
Taén: Gadiformes
OIKoyEvela: Merlucciidae

1.14. ZYNQNYMA

Gadus merluccius (Linnaeus, 1758)

Merlangus merluccius (Rafinesque, 1810)
Merluccius smiridus (Rafinesque, 1810)
Onus merluccius (Rafinesque, 1810)
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Onus riali

Merlucius esculentus
Merluccius vulgaris
Hydronus marlucius
Merluccius argentatus
Merluccius sinuatus
Merluccius vulgaris
Merlucius lanatus
Merluccius argentatus
Merluccius linnei
Trachinoides moroccanus
Merluccius merluccius atlanticus

Merluccius merluccius mediterraneus

EIZArQrH

(Rafinesque, 1810)
(Risso, 1827)
(Fleming, 1828)
(Minding, 1832)
(Ekstraem, 1836-48)
(Swainson, 1838)
(Costa, 1844)
(Gronow, 1854)
(Ginther, 1862)
(Malm, 1877)
(Borodin, 1934)
(Cadenat, 1950)
(Cadenat, 1950)

1.1.5. KOINO ONOMA ZE AIA®OPEZ TNQZ>E>

AyYAIKA: Herring Hake, Hake, European Hake, Cornish Salmon

ANBOVIKA : Merluci

FOAAIKA Nasello, Merlu Europeen, Merlu Commun, Merlu Blanc, Merlu,
Merlan, Merluche, Merluchon, Hoglet, Colinet, Colin, Canape, Brochet
De Mer, Bardot, Anon, Abadioa

Mepuavikd :  Seehecht, Hechtdorsch, Europaischer Seehecht

AQVIKA : Kulmule, Europasisk Kulmule

EBpaika : Saggaya, Saai

IcAQVIIKA: Lysingur

loTTOVIKA: Pitillo, Pijoton, Pijotilla, Pijota, Pescadilla, Pescada, Merluzza, Merluza
Europea, Merluza, Lejatxa, lluz, Ilus, Cria, Carioca, Alambolo

ITOAIKA Pesce Prete, Pesce Lupo, Organelo, Nuzze, Nuzz, Nasello, Mirruzzu,

Milluzzu, Merluzzu, Merluzzo, Merluzziello, Merlan, Mbarluzzu,
Marluzzu, Mazzoni, Luzzu, Lovo, Asinel

KatoAaviag :  L1u9

Kivédika : mmMmmm

NopBnyIKa: Lysing

OMavdIka :  Stokvisch Stokvis

MOAWVIKA Morszczuk Zwyczajny A. Europejski, Morszczuk

MoptoyaAikd ;| Pescada-marmota, Pescada-branca, Pescada, Pescadinha, Pescada
Branca, Marmota
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Poupavika :  Merluciu Sud-african, Merluciu European

Pwaolka : Merluzy, Merluzovye, Mepjiy3a 0SbiKHOBeimaa
ZEpPIKa : Oslic

>AofBévika :  Oslie

Z0UnNJoIKA : Kummel

Tng MéAtag . Mirluzz, Merluzz Ewropew, Merluzz, Maroz, Marlozz, Marloz
TOULPKIKA : Berlam, Baligi
DIVAaVOIKG . Kummeliturska

1.1.6. IXOYOAOIIKA XAPAKTHPIZTHKA

Z MU ETTPNKEC, OTPOKTOEIOEG, KOAUTITETAI PUE MIKPA KUKAOEIDN AETIIO. ZXETIKA
MEYAAO Ke@AAL, kKatoAapBdavel 1o 25,1 €w¢ 30,5% omd 10 oOT0Bepd MNKOG TOU
OWPOTOC. ZTOPO TEAIKO, ME HEYAAOD aixunpd do6vTia, eAA@POC YUPIOUEVO TIPOC TO
E0WTEPIKO TOU OTOPATOC. H KATW yvabog, emiunkeatepn ¢ avw (KaoTtipng, 2000).

dépel 000 paxlaia TTEPUYIN, €K TWV OTIOIWV TO TIPWTO Eival HIKPO Kal
TPIYWVIKO VW TO OEUTEPO, TIOU Eival KAl PEYOADTEPO, PTAVEI OXEOOV OTO UICO URKOC
TOU OWHOTOC Kal Eival oXedOV CUUMETPIKO HE TO PHOVO EOPIKO TITEPLYIO. TO Avw TUNUO
TOU TIPWTOU paxlaiou, ol AoPoi Tou OelTEPOU paxIdiou Kol TOu EOPIKOV E€ival
UTIOPOUPOI, 1B1aiTEPa oTa veapd Ydpla. Ta KoIAlakA Titeplyla Bpiokovtal atnv
BWPOKIKN TEPIOXN, EUTIPOCOEY TwV BwPaKIKWV. Ta TTEPUYIO deV €XOLV OKANPEC
OKTiveg. TUTtOC TrTEpLyiwv: D1: 8-11, D2: 36-40, A: 36-40, P: 12-14, V: 7. BpayxIOKEC
akavBec: 8-12, 7-9 (Cohen et al, 1990). O aplBPOC oTTOVOVAWY Kupaivetal amd 50
¢w¢ 52. Mapatnpeital amouaia yeviol ato pUyXoG. H TIAELPIKN ypapun €ival GuveXC.

Xpwpo YKPIWTIO I} KOQETI OPKETA OVOIXTOXPWHO, TIIO AVOIXTO OTO TIAEUPA KOl
OOnNuUEVIO OTNV  KOIAIA. Bpayxiokr] KoIAOTnTa uréuavpn. [Mepitovaio  padpo.
BAevvoyovog TOU OTOPOTOC OKOTEIVOXPWHOC Kal oTa veapd Ydpla gival yKpi{wrtog

(Svetovidov, 1988).

I. 1.7. BIOTOINOX

MeTavaoTeLTIKO  YApl TOU  Pubol, eKTeEAei KABeTeC Kol  OPILOVTIEG
METOVOOTEVOEIC. T vOXTa avePaivel oTa PECOVEPO KOl KUVNyd a@poyopa, evw Tn
MEPO TIPOTIUG VO TIOPOUEVEL O0TO BuBO. To KOAOKaipl TIANCIALEl TIC OKTEC, EVW TO
XEMwva TInyaivel oe Babid vepd. Oa T0 ouvavTtroouue ae Badog amd 20 £wg kai 1000

m, 0AAQ g€ PEYOAUTEPN TIUKVOTNTA ota 70 pe 370 m.
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Ol PTTOKOAIGPOL TIPOTIHOUY AACTIWOEIG BuBoUE, OAAA TOUC CUVAVIAUE Kal Of

QU0 - AOOTION Kal aupwon mubuéva (Cohen et al., 1990).

1.1.8. AIATPO®H

O pTtakaAIdpog ival vuxTopIog Kuvnyog. ZTa veapd oTddla (<16 cm) TPEPETal
Kupiwe pe KapKIvoeldr (Evpaucewon, Muaoldwdn Kol AP@imoda) Kal o€ HIKPOTEPO
TTOC00TO e Yapla Kal ke@oalomoda. Oco av&dvetal ae péyebog, n dlaTpoen Tou
QATIOTEAEITOI KATA TO HEYOAUTEPO TIOCOOTO (>87%) amo YdApld, KUPIWC Twv E10WV:
capdéla (Sardina pilchardus Walbaum, 1792), mamaAiva (Sprattus sprattus
Linnaeus, 1758), yauvpo (Engraulis encrasicolus Linnaeus, 1758), Yeudopapida
(Gentmeanthas cirrus, Rafmesque, 1810), okouBpeldr] Scomber spp Kal cavpidia
Trachurus spp. Xe& péyebog avw twv 30 cm gg@avidel av&nueEvo KaviBoAIoUO OTav
OT0 PIOTOTIO TOU UTIAPXOUV CUYKEVIPWOEIC VEAPWV ATOPWYV TOU 100V  €idoug.
Ke@aAdTtoda Kal yopideC GUUPETEXOUV T€ UIKPOTEPO TI0COCTO OTn dlaTpoPr Tou (>
13%), 000 1O peyeBog touv av&dvel (Karlovac, 1959; Piccinetti et ai, 1971; Jukic,
1972, Jardas, 1976; Caragitsou & Tsimenides, 1977; Papaconstantinou & Caragitsou,
1987; Papaconstantinou et. al., 1993; Ungaro et al., 1993; Labropoulou & Markakis,
1998).

1.1.9. ANAIMAPAIQrH

Eival yovoxwploTikO Ydpl. Mevvd TIEAQYIKA wapld, dlA@oava Kol GQOAIPIKA UE
péon diauetpo 1o I mm (Muus & Nielsen, 1999).

H diadikacia tng avarmapaywyng Tou PTIOKOAIAPOL €XEl TTapatnPnoei axedov
gg OAn TN OIAPKEIA TOU £TOUC, OAAA HE OIOPOPETIKEC EVIATEIC, avAAOyd TNV TEPIOXT).
‘Oco 1o Bopela, TOCO N AVATIOPAYWYIKN TIEPIOdOC TIANGCIALEl TO KOAOKAIPL, €V OTNn
Meaoodyelo avénon tng éviaong e@avidetal 1o xXelpwwva [ v dvoién (Tolueviong K.a.,
1978; Sola & Franco, 1985; Zupanovic & Jardas, 1986; Valencia et al., 1989; Motos
et al., 2000; Alvarez et al., 2001; Alvarez et al., 2004).

ATIO dIAQOPOLC CLYYPOEPEIC divovtal dIAQPOPETIKA OedoUEva yIa TO PEYEDOC
TOU Eupwraikol PTtaKaAdpou oTo OTAdIo NG TIPWING YEVVNTIKNC TOL wplhotntac. O
TIANBLOPOC TOU ATAQVTIKOU (PTAVEL GTO OTAJIO TNG TIPWTNG OVATIOPAYWYIKNC NAIKIOC

age peyebog avw Twv 40 cm (Zei, 1949), evw ¢ Meooyeiou ota 20 €w¢g 36 cm, PE TA
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OPOEVIKA va TIponyouvtal Twv OnAukwv (Zupanovic, 1968; Toluevidng k.a., 1978;

Zupanovic & Jardas, 1986; Ungaro etal., 1993).

1.1.10. TEXNOAOTIIKA ZTOIXEIA

H odpka tou €ival Asukn, Amaxn Kol vOOTIUN, XwpPi¢ evdouuika oatapia. It
OUTO TO AOYO EKTILATAL IDIAITEPO OTIO TOUG KATAVOAWTEC.

O uTOKaMAPOC KOTAVOAWVETAl O TIOAAEG HOPPEC, VWTIOE, KATEWUYUEVOC,
KOTIVIOTOG, OAOTIOPEVOG, Of KOVOEPRO, TEUAXIOMEVOC 1 O QIAETO, OKOUO KOl
TIPOTNYQVIGUEVOC 1} TIPOWNUEVOC.

H amddoon oe Bpwolho TuAPA avépxetal oe 75,70% Kal n XNUIKA c00TOON
TOU KPEATOC TOU €ival: vepo 78,50%, Tipwiciveg 16,31%, Airog 2,65%, LSATAVOPOKEC
0,76%, téppa 1,54%, kaAlo 3.5 mg*g l odpkag, vatpio 0,912 mg*gl odapkag,
aoPBéotio 1,235 mg*g 1l odapkag, payvnolo 0,335 mg*g.l odpkag, oidnpog 0,043
mg*g_1l odapkag, pwogopoc 1,70 mg*g 1 oapkag, Bgio 2,283 mg*g-1 cdpkag, XAwpIo
1,694 mg*g 1l odpkag, 1wdlo 0.4-12 mg*g 1 cdpkag, evw 100 g BPWOCIUOL TUNAPOTOC
aTtodidel 96 Beppideg (Marmavaotagiov, 1985).

1.1.11. AAIEIA

H aAigio Tou oLUPBAAEL 0T JIOPOPPWAOT TOU €BVIKOU E€I00JNUOTOC OPKETWV
BOPEIOELPWTIAIKWY XWPWV KAl ATIOTEAEI TNV BOCIKN TNy €l000AUATOC YIa TTOAAOUG
KAGOOUC TNG OAlEiog OoAG kKal 1n¢  Blounxaviog emegepyacio OAEVUATWVY
(Mamavaotaciou, 1985; Cohen et al., 1990).

ZOU@WVA PE OTOIXEIO TNG €OVIKNCG OTATIOTIKAG UTINPECIag, oTn XWPO HOg Ol
EKQPOPTWOEIC TOU WUTTIOKOAIAPOUL E€PXOVTAl TIPWTEC OTO GUVOAO TWV OAIEVPATWY TIOU
oLAOUBAvovTal pe Tpata BuBol (unxavotpata) (Stergiou et al., 2007). ArmoteAei
€TTiONG KOl BOCIKO OAIELUA YIO TOUC TTAPAKTIOUC OAIEIG, TNG Bopelag Kupiwg EANGDOC,
KaBw¢ aAIEVETAL Kal e OTATIKA dixTua Kai Bubottapdyada (Stergiou et al., 2007).

To eAAXIOTO ETUTPETIOUEVO, GUVOAIKO HNAKOC, TWV OAIEUOUEVWV OTOHWY, M.
merluccius oOp@wva pe Tov «Kav(EK) 1967/2006», €ival ta 20 cm, €TITPETIOVIAC
OUWC, TIEPIBWPIO avoxNg 15 % Katd BAapog, yio Yeyédn PeTagd 15-20 cm.

Ztnv Evpwmaik ‘Evwon, Tou TIPAyUOTOTIOIEITal N PEYOADTEPN OAIEVTIKI

TIOPOYwWYr TOU €idoug, TIOPATNEEITal HEIWON Twv OTMOBEUATWY KATA Ta TEAELTAIO
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TIeVAVIa xpovia, amd tepimou 170.000 tdvoug, ek@optwoel, 1o 1956 o 100.000
Tepimou Tovoug 10 1996 (FAO), pe OTOTEAECPO TNV OECTIION METPWV yia TNV
OTTOKOTACTACN TOU ATIOBEPATOC UTTOKOAIAPOL oTa UdATA TNG EvpwTtaikng Evwong Kal
v €kdoon Ttou Kavoviopol «Kav(EK) 1162/2001», o oroio¢ B€tel auotnpoug
TIEPIOPICPOUG OTNV TIOCOTNTA TWV OAIEUOUEVWY OTOUWVY OVA OKAQOC, TIEPIOXN KOl

ETTOXN OAlgiOg.

1.1.12. ©EPMAIKOZ KOAMNOX

2TV XWPa Hag, Ol TIEPIOCOTEPEC EKPOPTWOEIC TOL €idoug, yivovtal ota
AlAVIO TOU OPOKIKOU TIEAAYOULC KOl TOU Ogppaikol KOATIOU (MATIOKWVYOTOVTIVOU,
1996).

H mepioxn] g epyoaciag €MMIAEXTNKE AOY0 TNCG PEYAANC OAIEVUTIKAC COnuaaoiog
TIOU €XEl OTOV KOOOPIOUO TNC EAANVIKNG OAIEUTIKIG TIOPAYWYNC, KABWC OTIOTEAEI TO
MEYOADTEPO OAIEVTIKO TIEDIO TWV EAANVIKWY BOAACC®MV KOl UTTAPXOUV CAQEIG EVOEIEEIC
OTI TO oUVOAO TNG TIEPIOXNC LTIEPOAIEVETAL. H TIEPIOX P@avilel KABe Xpovo avénon
NG OAIELTIKNC dPACTNPIOTNTOC, OTIWCG TOULAAXICTOV JIATIICTWVETAlI ATI6 TNV av&non
NG OAIEVTIKAG TIpOoTIABEIag, OnAadn apiOuoC OKO@WY Kal ITIIoo0VOUN  HNXaVAC

(Mamokwvatavtivou, 1996).
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2. YNIKA KAI MEGOAOI

2.1. TIEPIOXH AEIrMATOANHWIAZ

2TOX0C NG TTOPOUCOC PEAETNC NTAV VO GUYKPIBOUV 000 CUVEXOUEVEC TIEPIOXEC
OAlEIOG TOU OgpPUAiKOU KOATIOU. ZUYKEKPIPMEVA, TO POPEI0 TUNUA 1 E€C0WTEPIKOC
OepUAIKOC KOATTIOC TIOU 0picBnke w¢ Teplox A (Eikova 2), 0TIou aTtayopeVETal N
OAlgia pe TPATA, PE TO VOTIO I EEWTEPIKO TUNUA TOL Ogpuaikol, TO OTIoI0 OAIEVETAI
ME TpATa BuBol. Ol TIEPIOXEG QUTEG dlaxwpidovTal aTtd T vonTr €VUBEIa TTIOU EVWVEL TO
aKPWTN P10 ETtavwung Ye To akpwtrplo ABepidag (Miepia).

2NV TIopEia OUwWG NG £pELVAC, BeWPNONKe OKOTIIUO N €EWTEPIKN TIEPIOXN VO
dloXwploTei og BVO ETIPEPOLC TUNUATA, TiEpIoX B (36-70 m) kai I (>70 m) avaioya
pE 1o Babo¢ (Eikova 2). H aitia Atav Ot N apXIKA agloAdynon Twv OTTOTEAECUATWVY,
€del€e Hia gpgavr) dlagopd ota deiyuata Tou TIPoEPXOVTal amd To VOTIO TUAUO TOU
KOATIOU, HETOED TWV ATOPWY TIOU TIPOEPXOVTAV OTIO Ta MIKPA BAbn (36-70 m) Kal Twv

OTOPWYV TIOL TIPOEPXOVTAV ATIO TA PEYOAUTEPA BABN (>70 m).

rcpivn MapaAl

EikOva 2: ATIEIKOVION TwV 0PIOBETNPEVWVY TIEPIOXWV OAIEIaG (A, B Kai M) 010 Ogpuaiko KOATIO.
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2.1.1. ©EXH - EKTAZH

O Ogppaikog KOATIOC Bpioketal oto B.A. Alyaio peTagd Tng XEPOOVIOOU NG
XOAKIOIKNG (aVOTOAIKA) KOl TOU 0Opelvol Oykou Tou OAUPTIOU TOu vopoU TMigpiag
(dutikd). Bopela KAl POPEIOVOATOAIKA  TIEPIBAAAETAL OO TNV TEAIAdA NG
@ecooAovikng Kal TIG Ao@oaeipég AaBeatoxwpiou - Xoptidtn (Eikova 2).

H Ttepioxr] Tou Oegpuaikol KOATIOU, UTIOPEI va XwWPIOTEL g d00 €UBIAKPITEC
{wveg. Apxidovtag amd 10 E0WTEPIKO (BOPEIOTEPO) AKPO EXOUVHE:

0) EowteplkOq KOATTIOC Opiletan voTia 0omo Tn vontr] €uBeia Tou evavel 10
OKPWTAPIO EMavwung PE TOo akpwThplo ABepidag (Miepia). Eival évag nuikAeloTog
BaAAa0oalog OYKOC HE €TU@AVEIO TIEPITIOU 411 TETPAYWVIKA XIAIOPETPA, €XElI MEYIOTO
Baboc 40 pérpa Kol PéEco PBdaBog 30 pETPA, WE GUVOAIKO LAATIVO Oyko 12,5 *109
KUBIKA PETPO. ZTO OUTIKO TMAMO TOU, EKPAAOLV TPEIC PEYAAOL TTOTOUOI, 0 ALIOC, O
Aoudiag Kal 0 AMAKUOVOG, Ol OTIoiol OTIOPPEOLY KOTA PECO O0po 8,5*109 KULPIKA
METPO YAUKOU vepoU eTnaiwg (Kpeotevitng k.a., 1997).

B) E&wtepIikOC KOATIOC. OUGCIOCTIKA TIPOKEITAL YIO TNV €UPUTEPN TIEPIOXI] TOU
O¢epuaikod Kal opidetal dUTIKA aTd TIC OKTEC TOL VOUOU TMigPIag Kal avaTOAIKA OTiO
TIC OKTEC TNC XOAAKIOIKNC - Xepoovnoog Tng Kaagoavdpac.

O €EWTEPIKOC KOATIOC ETIIKOIVWVEL PE TO Alydio TEAAYOC ME MIa OIOTOMN
TIAGTOUG TtepiTou 34 piAiwv (50 XIAIOPETpA), OTn vonTr €uBeia TIOLU EVWVEL TO
oKpwTrplo Moaceidl pe to Aépuatd.

To péyioto Pdbog, @tavel Ta 200 PETPA, OTO PECO TNC OPIOYPOUUNG HE TO

Alyaio.

2.1.2. KYKAODPOPIA TQON NEPQN

H yeviki Kivnan twv padwv €ival KUKAWVIKL, HE @OPA AVTIOETN Twv OEIKTWV
TOL poAoyiol. O1 Padeg amo 1o Alyaio €l0EpXOUEVEG OTa BaBUTEPA OTPWUATA aTtd TA
OVOTOAIKA, KIVOUVTOI KUKAWVIKA artd 1o Meydho ‘EuBoAo mpo¢ to Mikpo EpoAo, Je
MIKPN €Ttippon Kot otov Opuo TNE ©ecoaAovikng. Ta vepd Twv TIOTOUWY EKPAAOULV
VOTIO KOVTA OTIC OUTIKEC OKTEC.

Ol avtoAAayeg pe 10 Alyaio eival eviovotepeg, 000 HEYOAUTEPN E€ival n
TIAPOXN TWV TIOTAPWY, 10iwg KOTA TNV Xelhepivi tepiodo (Kovtoyidvvng K.o., 1988).

O1 avepol emnpedlouv Kupiwg tn Oepivy TIEPIOSO HPE TN SNUIOLPYIO ETIIPAVEIAKWV
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PELHATWV 1Bia¢ dlEDBLVONC Kal BEVOIKOU PEVUATOC, OTO KEVIPIKO TIEPOCHA, OVTIOETNG

katevBuvong (Anuntpiov, 1995).

2.1.3. OEPMOKPAZIA

H katavour twv BepuoKpaciwv, aTtn JIAPKEIN TOU £TOUC, dIAPEPEL KO WG TIPOC
TNV opIdOVTIO KOl WE TIPOE TNV KABETN KATAVOU).

Z0U@WVA PE OTOIXEIO TOU TPRUOTOG QKeavoypagiag NG YOPOoypa@IKNG
YTNpeoiag, ota ETUQAVEIOKA GTPWHOTA EXOUHPE EUQPAVIOT TWV XOUNAOTEPWVY ETICIWV
TIHWV KOTA To prva lavoudplo, ye 7,8 °C péon pnviaia Tiyn, yio T0 E0WTEPIKO TUNHA
TOU KOATIOU Kal 11,5 °C, yia 1o €EwTePIKO. AVTIBETA, BepudTEPOC MNVag €ival o
AUlyouoTOC YE péEon TN Bepuokpaaiag toug 24,1 °C ge OAn TNV €€eTalOUEVN TIEPIOXN
(Kapudoag & Aackdaiou, 1989).

210 Pobutepa  OTpwPOTa N OgpuoKpacia  OKOAOUBEI TIC TIHEC Twv
ETTIPOAVEIOKWY VEPWV HE HIO XPOVIKI LOTEPNGCN, avaioyn Tou PBdBouc. H ep@dvion
Bepivol BepPoKAIVOUG (Malog €wg NOEUBPIOC) dev ETTITPETIEL TNV ETTIKPATNON, LWNALV
Beppokpaoiwv, ota Babltepa CTPWUATA, KOATA TOUG Beplvolg Urveg, TA OToia Kal
emnpeddovtal TIEPICCOTEPO aTd TNV €i00d00 YPuXpoTEpwY BaAdociwv palwv amod To

Alyaio Méxayoq (Kovtoyldvvng K.a., 1998).

2.1.4. ANATOTHTA

H aAatotnta Kupaivetal, amd TIMEC <36%0 HEXPL 38%0, PE TIC XOUNAOTEPEC
TIMEC VO EP@AVI(OVTOlI OTO €0WTEPIKO TUAMA, TOUG XEIMEPIVOUCG HNAVEG, AOYW TN
€I0PONC ONUAVTIKWV TIOCOTHTWY YAUKOU VEPOU amd Ta TIOTAMIO, KOBWE Kol TOUG
Bepivolg pnveg ota Babidtepa oTpWHA VEPOU, AOYyw NG €10000V BOAAGOIWY palwy
andé 10 Alyaio TéAayog, TmBavric TIpogAevong omoé TN Mavpn Odiacoa

(Kovtoyidvvng k.a., 1998).

2.1.5. AIAAYMENO O=YTONO

To OJIOAUPEVO OEUYOVO OTIOTEAEI TO CNUOVTIKOTEPO OIOAUUEVO 0EPIO OTO
BaAaoaiIvo vepo, armapaitnto yia TN {wi] Twv BaAdoCiwy PIOKOIVWVIWY. Ta vepd TOU

KOATIOU €XOLV OLVEXWC LWNAA TIOOOOTA KOPECHOU O 0ELUYOVO KOl POVO OTOUC
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BepIvOUC PAVEG, KOVTA OTO TIUBUEVA, OTNV ECWTEPIKN TIEPIOXN EM@AVI{OVTOl XAUNAX

EMITTEdN KOPETHOU, KOVTA 010 50% (MavAidouv & KpaoakorolAov, 1998).

2.2. ZYNN\NHWYH WYAPIQN

Ta deiyyata cUAAEXBNKav omo Tov OKTWRPlo Tou 2006 £w¢ Kal Tov Nogupplo
Tou 2007.

H ouAloyn twv JElyudTtwy £yIve amo dU0 SIOQOPETIKA OAAIEVTIKA OKAQPN HE
OlOPOPETIKO OAIEVTIKO EPYOAEIO TO KaBEva.

210 PBOpelo TUAMO TOU KOATIOU (Kai o€ BdaBoc aAlsiag 25 ¢w¢ 35 m), n aAlEia
OlEVEPYNONKE HE TO TIAPAKTIO OAIEVTIKO OKAQPOC «Ayia Mapackeur» (A.©. 13068)
prikoug 8 m Kai Immoduvaung 60 HP. XpnoluyoTointnke otatiko dixTu arAddl, Pe Ta
€ENC XAPAKTINPIOTIKA: Gvolyya patiol 52 mm (UAKOG HWEYIOTNG JIaywVIoL HE TO PATI
EVTEAWC TEVTIWHEVO WC TIPOG TNV METPOUPEVN dlaywvio). Ta dixtua fTav apUaATwWHEVa
ME AOYyw appatwpatog 0,5 yia 10 KaldiAl Twv mMAwTipwy  (@eAapid) katl 0.51 yia 1o
KadiAl pe ta Bapidia (oALBIA). H xdpn Twv SIXTUWV KATA TNV SIAPKEIN TNG AAIEIOG
nTav 50% dpa 10 PATI, KATd TNV JIAPKEIN TNG OAlEiag ATav TETPAYwVO, (POUBOEIDEC
MATI, TTOU KOTA TN SIAPKEID TNC OAlgiog, €ixe ioeg TIg dV0 dlaywvieg Tov) (KokokUupng
& Kapudag, 2003). Ta dixtua, GUVOAIKOU PNKOUG €VOC VOUTIKOU MIAIOU Kol GATOULG
(bWog aAigiag) 2 m, pixvoviav otn BdAacoa 10 amdysvPa (KOAAUIGUO) Alyo TIpiv TN
000N Tou NAiou Kal anKwvovtav (COATIAPIoHA) 000 HE TPEIC WPEC META TN dUaN TOoU.

210 VOTIO TMAMO TOU KOATIOU KOl O€ EAAXIOTN OTOCTOCN 2 VOUTIKWV HIAiWV
amod TNV okt (BdBog¢ 36-200 m), n aAigia dlevepynONKeE HE TN PNXOvVOTPATA
«Ayyehocg» (N.©. 556) pnkoug 23 m kal Immoduvaung 580 HP. Xpnoiuotoinenke
TPATA BUBOUL, PE TA €ENC XOPAKINPIOTIKA: Avolyuda patiod oto odko 40 mm (UriKog
MEYIOTNC dlOYWVIOU HE TO PATI EVIEAWC TEVIWPEVO WE TIPOE TNV METPOUHEVN BlAymVIO)
(KokokOpng & Kapudag, 2003). H aAgia &ekivoloe pia TepITTou wpa TPV TNV
OVOTOAN TOU NAIOL Kol OAOKANPWVOTAV Wia TEPITIOL wpa YETA TN d0oN Tou.

Ta deiypata, auéowe PETA TNV OAlEia Toug, dlatnpndnkav ae ayo. e OAd TA
ATOPO PETPNONKE TO OAIKO PNKOC (7X) Kol To OAIKO Bapog (TW). O kaBoplopodg Tou
@UAOUL €yIve o€ deiyya TIOL TIPOEPXOTAV ATIO TN PNXOVOTPATA KOl GUYKEKPIYEVO ATIO TN
miepioxn (B), evw yla TNV €KTiPNon ¢ NAIKIOG, a@aipednkav ol WTOAIBoI amd AToua

TIOU €ixav CUAANPOEI Pe Ta oTaTiKa dixtua [Ttepioxn(A)].
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2.2.1. ENMIAOIMH AEIFrMATQN

MNa 1t oxéon dAKoug - Pdapoug, Xpnolgotoidnkav 474 AToya  TOU
TIPOEPXOVTAIL KOl aTIO Ta dU0 OAIEVTIKN epyoaAeia. Ta 101 deiyuata, Tou aAleDdnKav Je
TO OTATIKA dixTua (ATIAGOIN) TIPOEPXOVTAL ATIO OAO TO XPOVO, UE PEYOAUTEPN EVTOON
10 KaAokaipl. Eve ta 373 deiypata, Tou aAleDdnKav Pe TNV TPATA, GUAAEXOBNKaAV armd
Tov NoéuPBpio tou 2006 £wg Kat Tov Mdio tou 2007.

210 Yapla TIou oAIELONKAV HPE TO TIOPAKTIO OKAQPOCG, Ol PETPNOEIC PNKOUC KOl
Bdapoug Eyvav PETA TNV TTAP0Jd0, TIEPITIOV, 1 WPAC ATIO TNV AAIEIOG KOl KATA TNV AQIEN
OTO AlEva TIpOcdeonC. Ta deiyyata Tou aAIELONKAV PE PUNXOVOTPOTA PETAPEPOBNKAV
ouVINPNPEVA G TIAYO KAl Ol HETPNOEIC EANPONCOV OTO AlEVA TIPOCOECNC.

O TIpoCdIoPIoUOC TOL PUAOUL E£YIVE POKPOOKOTIIKA, ATIO TNV YEVIKI EUQAVION
TwV yovadwv (Mivog, 2006), e 109 Atoua Tou OAIELONKOV PE PNXOVOTPOTA, OTO
dlaotnua Nogupplog 2006 péxpl Maiog 2007, AauBavoviag w¢ dosiypa 16 €wg 20
Aatopa KaBes prva, ou aAlevdnkav atnv idla mepimou mepioxn (B).

MNa v ektiynon ¢ nAKiag, aeaipebnkav ol WTOAIBOl aTI0 GUVOAIKA 64
ATOPO  TIOU CUAAEXBNKav pE OTAGSL, OTo didotnua  defpoudplog 2007  péXpPL

Nogupplog 2007 amo tnv meploxn (A).

2.3. METPHZEIZ

2T0UG 1X00C, €X0UV ETTIKPATHOEL, Ol KATWOI TPEIG KUPIEG PETPNTEIC, wC HETPNON
ToUu pnkoug (Anderson & Gutreuter, 1992).
OAIkO Mnkog (Total Length) (TL). Eival T0 ukog amé tnv Gkpn 10U pUYXoUg MEXP!
TO TEAIKO onpeio Tou dvw AoBoL TOu oupaiou TITEPLYIoOL, OTAV OUTO gival
EKTETAPEVO OTN QUOIKI TOU B€an (OXI TIANPWC avadITIAWMEVD). KaAeital
KOl (PUOIKO OAIKO unkog (natural total length).
2100ep0 Mnkog (Standard Length) (SL). Eival to pnkog amoé tnv Aakpn tou poyxouq
MEXPL TO TEAOC TNG OTIOVOULAIKNG OTAANG (0TTicB10 AKPO TOU oUPOCTNAOUL).
To onueio auto evtoTtidetal Pe ) Pondeia piag Aapidag miEdovtag oTov
oupaio pioxo. To onueio €Keivo TIOU AVOCTKWVETAL Nl 0LUPA TOL Yaplov,

gival Kal To TEAOC TNC OTTIOVOULAIKNC GTHANG.
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Meoooupaio pnkog (Fork Length) (FL). Eival To pyAKog amoé tnv Aakpn Tou poyxoug
MEXPlI TO MECOIO OnueEio TOU oupaiov TITEPULYIOL, GTO ONuEi0 TIOU
EVWVOVTAI 0 VW KOl 0 KATW AOPAC.

Axoyvwpia eTIKPOTEI HETAED TWV EPELVNTWV YIA TO TIOIA OTO TIC TIOPATIAV®
METPNOEIG €ival TIPOTIMOTEPO va Aaupaveral, o€ pia épeuvd. O Hile (1948) mporteivel
TO OAIKO MNKOG ETTEIDN €ival n povn HETPNGCN TIOU TIEPIAAPPBAVEL OAO TO GWUO TOU
Yapiov. O Royce (1942) ava@épel Tw TO OAIKO PNKOC eKPPALEl KOADTEPO TO PEYEBOC
Tou Yaplol o€ avtiBeon e 1o atabepd. O1 Carlander & Smith (1945) avagépouv OTI
TO OAIKO MNKOG MTIOPEl va UETPNOEl Ye peEyaAUTepn aKpiBela am’ OTl T0 oTodEePO,
KOBW¢ Kal OTI TO HPECOOUPOIO KOl TO OAIKO MNKOG €XOUV TO TIAEOVEKTNUO OTI
XPNOIUOTIOIOUVTAl aTI0 TOUC ETTAYYEAUOTIEC KAl TOUCG EPACITEXVEC WOPAdEC, EVW TO
oTaBePO WPNKOG XPNOIUOTIOIEITOI oLVABWC POVOo aTo Toug emioTiuoveg. Ol Ricker &
Merriman (1945) ek@pdlouv TNV dmoyn Ot Ol JI0POPEC TIoL PBpiokovTtal PHETAED TwV
Ol0QPOPWVY UNKWV TIOL XPNolPoTiolouvTal cuvnbw otnv 1xbuoAoyia, e€ival otnv
TIPOYUOTIKOTNTO TOOO MIKPEG TIOU OEV €XOUV KOMIA TIPOKTIKA onuacia. Ot idlol
EPELVNTEC TIPOTEIVOLVY yia AOYOUuC OUOIoPOP®Iag, TNV EVPEID XPrON TOL PETOOLPAIOL
MAKOUC.

2Tnv Tapoloa EPYACia TIPOTIUABNKE N PETPNGN TOU OAIKOU WFKOULG, TO OTIOI0
eEK@PAdel Kal To pegoovpaio pnko¢ (Eikéva 3), kabw¢ ota Atoua Tou PeTprdnkav,
OgV NTaV gU@EAVNC 0 JIOXWPIOUOG TOL OUPAIoL AoPBOU, OUTE KOV 0T ATOUO HEYGAOU

MNKOUC, OTIOU CUP@WVA PE OPICUEVOUC EPELVNTEG, TIPETIEI VA YIVETAL EUPAVAC.

IXOYOMETPO

TMHMA TEXNOAOTIAZ AAIEIAZ

SyMTGICAMItTOCH
«xe19€i-mi n

Eikova 3: ATEeIKOvIon €EETO0OEVIWV POPQOUETPIKWV XOPOKINPIOTIKWY OTo €idog Merluccius

merluccius (pwTt. 0. Kapudag).

Mo  pétpnon Tou BApoLG, TIPOTIUNONKE TO OAIKO BApOC TOu YapIol, XwpIg

VO a@aIpeBEi TO OTOPAXIKO TIEPIEXOMEVO I TO BAPOC TWV YOVASWV.
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Z€ ATOMO TIOU €iXaVv KOTECTPOMPEVO OLPAIO TITEPUYIO, TIOPAUOPPWACT OTN
OTIOVOUAIKN) OTAAN N NTAV TPALPOTICUEVO TIPIV TNV aAieuon toug, dev AauBdvovtav
METPAOEIC, OTIWCG KOl OE ATOPO TIOU TO €VIOVO GTOMOXIKO TIEPIEXOMEVO N 1 €viovn
CWATIKA TOLG AdUVAIO TIAPAPOPPWVE TN CTEPEOTUTIN PopP@r Tou awuatog (Froese,
2006). Ta &toua Tou €€aIPEBNKAV Yl OAOLCG TOUC TIAPATIAVW AOYOUC, OTIOTEAOVCOV
TIEPITIOL TO 8% TOL CUVOAIKOU OAIEVUATOC, ATTIO TA OTATIKO OiXTUA, UE CUXVOTEPN AITIO
TO PEYAAO OTOPOXIKO TIEPIEXOUEVO.

H pétpnon tou pnkoug, Tou KABe Waplov, £yive Pe 1XxBuoueTpo (Eikova 3),
akpiBeiag 0,1 cm, AauBdvoviag wg €vOEIEn Tn METPNON OTO TIANCIECTEPO XIAIOOTO
(mm), evw 10 BApog, YETPONKE Pe NAeKTPoVIKO (uyd (Ordining 19389) akpifelag +
050

2.4. XEZH MHKOYZX - BAPOYZX

H al&non oe pnkog dnAwvel TNV agovikr av&non evw n av&non oe Bdpog
OnAwvel TNV av&non oe oyko. O1 600 AUTEC KaTnyopieg av&nang oxeTi(ovtal TTOAD
otevd. Mapoia autd, 10 BAPog evog Waplol UTIopE va aAAAGEEL XWPIC N aAAayr auTh
VO GUVOOEVETAI KAl OTIO AVTIOTOIXN aAAAyr TOU PRKOULG ToU (ZTepyiou, 1999).

H yvoaon g axéong pnkoug — BAapoug gival TTOALD GNUOVTIKI] GTNV OAIEVTIKA
BloAoyia yiaTi a) pag divel amapaitnTeC TTANPOPOPIEC TIOU GPOPOLV TNV KATACTACN
ToUL Yapiov, B) pag divel TN dLVATOTNTA VA EKTIUACGOUVUE TO BApog evog WapioL armd 1o
MAKOC TOL KOBWCG KOl To PBAPOC NG QAIEUTIKNG TIOPOYywyrG &vog €idoug amd To
OUVOAIKO OpIBUO OTOPWY KOl TO PNKOG TOUC, Y) MOC TIAPEXEL TIANPOQPOPIEC YA TIC
OTPATNYIKEC {WwNG TTANBUCUWY O JIAPOPETIKEG TIEPIOXEG, O) ETTITPETIEI YOPPOAOYIKEC
OUYKPIOEIG TTANBUCUWY TOU iBI0oVL €idOUC aTIO OIOPOPETIKEG TIEPIOXEG, €) ETUTPETIEI TNV
METATPOTIN TWV TIAPAPETPWY OULTWV, YIO CULYKEKPIMEVO deiypa Yapiwv (Ztepyiov,
1999; Ztepyiov & MoutomouAog, 2001; Morey et ai, 2003; Froese, 2006).

H oxéon tou pnkoug (L) kou tou PBapoug (IV) ota Ydpla ek@padletal,
IKOIVOTIOINTIKA aTtd TNV €KOETIKN €€iowaon

W=alb

n otoia PETA amd Aoyapibunaon maipvel Tn poper logW = toga + b(loglL)

Ol apiBunTikoi ouvteAeoTéC a & b, uttoAoyiCovtal pe 1 PEBOdO TwV
EAAXIOTWV TETPaywvwv. H Tapauetpo¢ b gival o ekBETNG TNE ApIOUNTIKAC HOPEPNC
NG O0XEONG WNKOLG-BAPOLG KAl N KAION TNC YPOPMNC TIAAIVOPOUNCNC TN AOYOPIOUIKN
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e popen. Aaupavel ouvndwe Ttipég amo 2,5 éwg 3,5 (Carlander, 1969; oe Froese,
2006). Otav eival ion pe 3 vTTOdNAWVEL ICOUETPIKA avénon touv Yapiol (Ricker,
1958), dnAAdr ouOoIOPOPEA TIPOG TIC TPEIC OIOCTACEIC KOl OANOMETPIKN av&naon, otav
gival OTOTIOTIKA MIKPOTEPN 1 HEYaAUTEpn amo 1o 3 (Tesch, 1968). Ty tou b
MIKPOTEPN TOU 3 (OPVNTIKI OAAOUETPIO), dNAWVEL OTI TO PAP! YIVETAL EAAPPUTEPO YIO
TO PNKOC TOL 600 TO PNKOG TOL AULEAVEL. AVTIOETO Pia TINN PEYOAUTEPN Tou 3 (BETIKA
oAAopeTpia) dnAwvel OTI To YApPI YiveTal BapUTEPO YIa TO PNKOG TOL 000 aLEAVEL O
HKOG.

H TTapAuETPOC a €ival 0 CUVTEAEDTNC TNC APIBUNTIKAG OXEONC -HNKOLG BApOoUG
KOl N TIOPEUTIOOION TNG AOYOpPIOUIKNAG TNG Mop@nc. ‘Exel xpnoiyoroinBei w¢ deiking
TNC PUGIKAG KOTACTOONG TOU OPYAVIOUOU KOl KUPAIVETAI ouvhBwC PETOED TwWV TIHWV
0,001 ka1 0,05 (Froese, 2006).

ATIO TN AOyopiOUIKr] poper TNC oxéong - MNAKoug BApoug Kal omo Tnv
ovtioTolXn TTAOKA TOU PBAPOUG EVAVTIOV TOU MNKOUG, €ival EPQOVEC OTI KABE peiwan
otV KAION ¢ YPOUUNG TOAVOpOUnong Oa odnynoel ot pia avénon otnv
TIOPEUTIONION, KOl OVTIOTPO@A, Gpa Ol TIAPAYovIEC O Kol b axeti(ovtal apvntika
pETOEL TOUC.

H oxéon unkoug-Bdapoug TtpoadIopIcTNKE yia TO GUVOAO TwWV ATOUWY, YIO KABE
QUANO XWPIOTA, Yo KABE €TOXN XWPEIOTA, yio KABE TeploxXny OAlgiag Kal yio KABe

OAIEVUTIKO EPYOAEIO.

2.5. EYPQZTIA

H oxéon pETAgy TOu MNKOUC KOl TOL BAPouC, WTTOPEI va ek@PaaBei TTOGOTIKA
UE TN XPNolJoTtoinon tou d&iKIn evpwaoTiag (PUOIKN KATACTOON), TIOU TIEPIYPAPEL TNV
KoTaoTtaaon evog Yaplov.

H a0&non Kal n evpwoTia axetiCovtal o€ YeydAo Babud. Oco Bapltepo eival
éva Papl 0€ €va OUYKEKPIYEVO HPAKOC, TOOO KOAUTEPN N (QUOIKN TOU KoTdoTaon
(Ztepyiou, 1999).

ATd Toug dla@opoug OEiKTEC ELPWOTIOC TIOU €XOUV  KATA  KOIPOUC
XPNolJoTtoinBei, autoi TIou arAoTololV TN OXE0N PAKOUC - BAPOULG OE HIa TIAPAPETPO

gival ol Aiyotepa xpovoPopol, 6oov a@opd TNV EKTIUNGT, Kal Ol TTIo dIadESOUEVOL.
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O Tmpwto¢ Kol TIo Oladedopévog, Oeiktng eupwotiag  (Kn), Tou
Xpnolgottonénke, nrav touv Fulton (1904) (Froese, 2006), uTtoOAQyileTal amod TNV
egiowon:

Kn = 100 (W/L3)
omou W €gival to oAIKO Bdpo¢ Tou Yaplov o€ g Kal L 10 OAIKO Prkog tou Yapiod o€
cm.

O d&iktnNg autog otnpidetal otnv TOPAdoX NG ICOPETPIKAC avENONC Twv
Yoplwv, dnAadn b = 3.

O mopamavew OEIKTNG EVPWOTIOC LTTOAOYIOTNKE XWPIOTA a) yio KABE @UAO Kal

B) yia K&Be TIEPIOXN VA ETTOXN.

2.6. EKTIMHZH THZ HAIKIAZ

MNa tov Kaboplopd NG NAIKIOG KAl ToV TIPOoadIopIopo Tou pubuol avénong
oTa Ydpla XPNOIKMOTIOIDVTOL KOTA KUPIO AGYO Ol WTOAIBOI KOl Ta AETTIO. AAAEG
OKEAETIKEG OOPEC, OTIWC Ol OKTIVEG TwV TITEPUYIWV, TO KAEIOPO, ol aTtévduAol Kal Ta
dovTIa XpnaoigoTttololvTal TteploTaciokd (Bagenal & Tesch, 1978; Campana, 1990).

2TO OUYKEKPIUEVO €id0¢, N €KTIUNGON NG NAIKIOG €ylve PE TNV €EETOION TWV
WTOAIBWV, KABWCE N XPNon Twv WTOAIBWVY gival TIPOTIUOTEPN KOl EYKUPOTEPN OE €idN
TIou oLV TIOAAG XPOVIa, OTIO TO AETTIO TIOU GUVABWC LTIOTIMOLV TNV NAIKIA €1dWV (Kal
OTOMUWV) PE UIKPO pubuo av&nong (Casselman, 1987).

O uTtoAoyIopOg NG NAIKIOG Twv Yaplwv amod TNy €EETACN TUAUATOC NG
OKEAETIKIG douN¢ Toug Baaoiletal ot Bewpia OTI 01 HETABOAEG TOL PLBPOU AVATITUENC
TOUC OTN SIAPKEID TOL £TOUC £XOUV WC ATIOTEAEGUA TNV TIEPIODIKI] GLVNBWC, HMETABOAN
N¢ oLOTOONG TOUC.

Ol petafoAéc autég, otn o0OTOON TOL WTOAIBoU, gu@avidovial w (WVEC
(OOKTUAIOL), JIO@POPETIKIC OTITIKAC TIUKVOTNTOC, Ol OTIOIEC €ival TO ATIOTEAECUA TWV
METABOAWV TG avoloyiag Tou avOpaKIkoD aoBeatiov (apaywvitng) Kal g
TIPWTEIVIKIC 0ULCIOg, TIOU EVATIOTIOEVTAlI GTOV WTOAIBO pE TN HopEn {WVwV KATA TN
dlApKela NG avamtuéng. H epunveia, Tng nAkiag Kal ¢ avénong, Paciletal otnv
uTI6Be0n, OTI 01 dOKTVUAIOI auToi, oxnuatilovial oe otafepry CUXVOTNTO KOl OTl N

aréotacn YETAEL Toug gival avaioyn Tng av&nong twv Yapiwv (Campana, 1990).
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2.6.1. O QTOAIOOZ

Ol wTOAIBol €ival MIKpoi, ouuTiayei aoBECTOAIBIKOI oXNUATIOUOI, TTO0L
CLVOVTIOVTAlI OTO EC0WTEPIKO OUTI TOU Yaplov Kal XPNoihyelouvy otnv aiobnan g
ICOPPOTTIOG KOl aTN JIAKPION dlO@OPWV NXNTIKWVY Kupdtwv (Pannella, 1971).

ATIO TOUCG TPEIC WTOAIBOLC TIOU UTIAPXOULV OTNV KABE TIAELUPA TOU GWUOTOC TOU
Yaplovu, Peroednig (saggita), aotepiokog (asteriscus) kKot Admaog  (lapillus),
XPNOIUOTIOINBNKE 0 BEAOEIONG WTOAIBOC Yia TOV TIPOadIoPICUO TNG NAIKIAC, TIoU €ival
TIOAU peYOADTEPOC OTtd TOUC UTTOAOITIOUG (Pannella, 1971).

2e KGBe Atopo, a@ou aeaipednkav Ta Ppdyxia omd TN BPayXIOKN KOIAOTNTA,
EUEAVIOTNKE TO KATW HEPOC TOU KPAVIou, EKBETOVTAC ETCI TNV OKOUOTIKI KOIAOTNTO
ME TOUG WTOAIBOULC. ZTN CUVEXEID, PE IO EYKAPOIA TOUN OTO AETITO 0CGTOUV, TIOU €ival
TTAvw 0Ttd TNV KOIAOTNTA TOUL OUTIOV, OTIOKOAU@ONKav Ol wTOAIBOI TIou eAf@Bncav
€UKOAO PE TN Xpnoigortoinon Aafidag pe oEVUANKTO AkKpad. Katorv, ol wTtoAibol
EeTALONKAV € VEPO YIA TNV ATIOUAKPULUVAN TWV LTTOAEIMPATWV I0TWV KAl PEPRPAVEIV
Kal TOTTo0eTONKav (avd (eVyoC) a€ UTIOUKAAL PHE LOATIKO SIGALUO YAUKEPIVNG.

O KaBe wTOMBOC AcldvOnke amd TNV £€0w KLPTA (Asia) TAeLpd TOU OF
vtoukoxapto (P 320) kal a@ol EETTAVONKE HE ATIOVIOUEVO VEPO KOl OTEYVWOE OF
OTIOPPOPNTIKO XOPTi, avatoTtoBetnBnke (avd eVyoC) OTA PTIOLKAAIO PE TO USATIKO
S1dALpa yYAUKEPIVNG.

H ekTipnon TnNg nAIKiag €yive YETA TNV TTAP0d0, TOUAAXIGTOV, PIag Bdouddac,
a@oU yIvOTaV TIIO EUQPAVEIC Ol SOKTUAIOI TOU WTOAIBOU.

ATIO TO KABe eVYOC ETIIAEYOVTAV 0 APICTEPOC WTOAIBOC VIO T SIEVEPYEIA OAWV
TWV METPOEWV VW 0 OeEIOC TIAPEPEVE WG EPEOPIKOC OE TIEPITITWAN SIACTAVPWONG
artoteAeapudtwy. Ot wToAIBoI ToTtoBeToUVTAY ot TPIRAIO (petri) pe YAUKEPIVN TTAVW o€
pavpo utoPabpo (Bedford C., 1983). H mapatipnon twv wIOAIBwY YyIvoTav o€
otepeookomio (OLYMPUS SZ40) pe TN Xprion TIPOCTUTITOVIOG @PWTICHOD Of
peyEbuvan x67.

O1 wToAIB0I TTapatnenRénkav 600 QOPEC, HE XPOVIKI dla@opd piag Bdouadoc,
XwpIi¢ va AaupBdavovtal uToyn, TA OTTOTEAECUATO TNG TIPONyoUluUEVNG METPNONG. Z€
WTOANBO TIOU OEV CUVETUTITOV Ol HETPACEIG, £YIVE KOl TPITN TIOPOTAPNCN KAl O
TIEPITITWAN TIOU OEV LTINPXE KOl TWPO CUUEWVIa, yIvoTav n idla dladikagia Kal aTov

0€€10 WTOAIBO. AV Ol JETPICEIC CUPPWVOUCAVY PE KATIOIO aTIO TIC APXIKEC, TOTE OUTEG
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Kol AapBAavovTav ¢ OWOTEG, VW OE TIEPITITWAT PN OPICTIKIC CUP@PWVIOC 0 WTOAIBOC
OTIoppITITOVTaV.

MapatnPwVTag ToV WTOAMBO KATW armd TIPOCTITTOVIA QWTICUO CE HOUPOo
uTTOPRaOPO, o1 adla@aveic {WVEC PAIVOVTOL AEUKEG 1] YOAOKTOXPWUEC KOl Ol dIOPAVEIC
okotevég (Elkova 4). 210 KEVIPO QUTOU @AIVETal MO YOAOKTWONG {wvn Kal
OKOAOULBEI CEIpd AETITCV OKOTEIVWV OOKTUAIWVY TIOU €VOAAACCOVTAlL JIOOOXIKA HE

AEUKEC (WVEC, TIAOTUTEPEC OTIO TOUC OKOTEIVOUC OOKTULAIOUC.

Eikova 4: ATEIKOVION E€EETOODEVIWY HPOPQPOUETPIKWY XOPOKINPIOTIKWV O WTOMBO UTIOKOAIGPOL

nAIKiag 2+ (pwt. ©. Kapudag ).

e KABe WTOAIBO, YE TN XPNON UIKPOMETPIKNG KAIMAKAC TIPOCOPUOCHEVNG GTOV
(POKO TOU OTEPEOTKOTIIOU, AapBAavovTav ol aKOAouBeg petprioel (Eikova 4):
e MEyloTo PAKoGg
e MéyioTto TAATOC.
e OAIKN aktiva (Rn), amd Tov TIUprva w¢ TO0 KOIAIOKO AKPO.
e Empuépoug aktiveg Twv £Tfoiwv daktuAdiwv (R/, AN, R3, ...), ol oToieg
gival ol amooTacel METOEU TOU KEVIPOU TOU WTOAIBOU KOl NG

ECWTEPIKIG TIEPIPEPEING TWV AVTIOTOIXWV OUENTIKWY SOKTUAIWVY.
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Me Tn xprion Ynelokng ewtoypagikng pnxavng (OLYMPUS C-3030 Zoom)
EVOWUATWUEVN ag aTepeoaKoTiio (OLYMPUS SZX12) pe €10IKN TIPOCAPUOYH, EYIVE N

QwToypaEnan.

2.7. A=ZIONOIMHZH THZ MEOOAQOY YTIOAOINZMOY THXZ
HAIKIAZ

Ma TNV eKTipnon ¢ NAIKIOg evog Paplol ato TOuG SOKTUAIOUG TWV WTOAIBwWVY
Tou, Ba TIPETEL, Ol OOKTUAIOLl TIPIV OTIO TN XPNOIUOTIOINGY TOug GTNV avAyvwaorn va
ETIIKLPWOOUV ¢ TIPOC TNV ETNCIA  TIEPIOBIKOTNTA TOuC. H emKOpwOn auth
ETUTUYXAVETAL PE TN MEAETN TNC ETTOXIOKNE SIOKUUAVONE TOU TIEPIBWPIOKOU TIAXOUG KAl
TOoU €idou¢ Tou TepIBwpiov (KapAou-Prya K.a., 2005).

MeT& TV TUCTOTIOINGN TNG TIEPIODIKOTNTAC, OKOAOUBEI N TA&Ivounon Twv
OTOUWV  0€  OMAdEC NAIKIOG, XPNOIMOTIOIVTIOC — KPITHPIO, OTMWwG 1 €TMOXNA
delypatoAnyiag, o xpovog oxXNUATIOPOU TwV JOKTUAIWY, TO €id0g TOL TIEPIBwWpPIoL Kal
N avoTTIOpayWYIKA TIEPIOO0C TOU TIPOC MEAETN €idoug (AIOTTOUAN K.a., 2000; KdapAou-
Priya k.a., 2005).

O eVTOTIIGPOC TOU TIPWTOU ETOI0V dAKTUAIOL BacioTnke Kupiwg atnv e&€taon
NG 00PN TWV WTOABWV TWV HIKPOTEPWY O UEYEDOC OTOUWVY TOU £TOUC KOl OTNV
TIOPOKOAOUBNGN TNC EEENIENG TNG.

H avayvwpion twv AOITIMV €TNCIWV dOKTUAIWY Baciotnke otn Pop@oAoyia
TOUG KOl OTNV €T0XN OAOKANPWGNC TOL OXNMOTIGUOU TOoug, KOBWC Kal n oTafepoTnTa
TNC ETACIOC TIEPIODOL EUPAVIONC TOUG.

Ma v anoédoaon TnNG NAIKIOg, EANn@dnaav vToyn:

Q) N nuepounvia aAleiag,

B) 0 apIBUOC TWV ETNGILWV dAKTLAIWVY,

y) 1 €TTOXI OAOKANPWATC TOUG KOl

0) N TOPOULCIa KOl TO TAXOC TOU UOAWAOUC N adla@avolC ULAIKOU OTnv

TIEPIPEPEID TOL WTOAIBOU.
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2.8. ANAAPOMOZ YIIOANAOINZMOZ= TOY MHKOYZX

H 1o yvwoTtr Kal akpIPr¢ péBodoc LTTOAOYIGUOU TN aVATITUENG ota Ydapia,
gival n pebodog tou avadpopou uttoAoyiopol (back calculation). H pébodog auth
WTIOpPEl va XpnolhoTioindei yia 1o dlaBaopa OAWY TwV OKANPWV PEPKV TOU CTWHOTOC
TV Papiv. AOYyw NG OTEVAG OXEONG TIOU LTIAPXEL METOEL TNG aLENONG TNC OKTIVAC
TOU WTOAIBOU Kal TNE AVENCNC TOL CWHATOG, UTIOPEI VO LTTOAOYIOTEI TO WAKOG TIOU
€iXE TO YAPI KATA TN XPOVIKI CTIyUn OTIOU €iXE OAOKANPWOElI TOUG TIPOAVAPEPOUEVOUG
OOKTLAIOUC.

To pnko¢ tou WYapiol (L) Kol To WPAKOG TNG OKTIiVOG TOou TiePIBwPIaKoU
dakTuAiou (Rn) PTIOPOUV VO GUCXETIOTOUV PE pia €&iowan TIoU TIEPYPAPEL TNV TIUN)
TOU €VOC, O OXEON ME TNV TP TOU AAAOU, €XOVTOC TO MNKOG TOU WapIoU wC
egaptnuévn petapBant (Casselman, 1987). H yvwon tng oxéong mou cuvdéel Tig 000
OUTEC METOPRANTEC €ival TTOAD XPrOIun, YIOTI ETUTPETIEL TOV UTIOAOYICHO OIa@OPWV
BIOAOYIKGWV TIOPAPETPWY TOU €idoug (T.x. avadpoua pNAkKn). EmmAéov, emeidn ol
WTOAIBOI ATIOTEAOUV GUXVA TO HOVODIKO UTIOAEIJUO OTO OTOHOXIKO TIEPIEXOUEVO
JlOQOPWV OPYAVICHWY, OAANG KOl 0 aTIOAIBwUOTA, €ival duUVOTH N AVOYyVWPIOT TwV
€OV O@EVOC aTo TN POPPN KAl TO OXNUA TwV WTOABWVY, AQETEPOU OTIO TIC KAEIDEQ
MAKOLC CWUOTOC-OKTIVOC WTOAIBoU (ZTepyiov, 1999).

Av UTTAPXEl avAAoyn oxEarn HETAED Twv 000 TIUWV TOTE TIOAD ATIAA N OXEon
TIOU TIC oUVOEEL €ival Tou TOTIov L=a*R 1| pttopei va Tipoatedei Kal evag dlopOwTIKOC
Tapayovtag b dnAadn yivetal:

L=b+(a*R)

MFevikd n  oxéon HeETaéd PNAKOULG OKTiVAC  WTOAIBOL-UAKoLC  Waplol
TIeplypA@ETal oo TNV e€icwan:

L=a*Rb

n oroia AauPavel ye Aoyapibunon tn ypauuikg poper Logl=Loga+bLogR
(Monastyrsky, 1930 og Mivog, 1996).

O mapdpeTpol a Kal b g egiocwong vmoAoyiotnkav pe TN PEBOdO TwV
EAAXIOTWV TETPAYWVWY, aVTIKABIoTwVTAC 61ou (L) T0 OAIKO HPAKOC TOu Waplol TN
oTyur; TNC aAievong kat omou (R) TO MPNAKOUG TNG QKTivAC TOU TIEPIBWPIAKOU
OOKTUAIOU (Rn). ZTn CUVEXEID £XOVTAC YVWOTEC TIC TIAPAUETPOUC, O KOl b. €TUIADOUUE

NV €€icwan w¢ mpo¢ L Kail uTToAoYi{oUUE TIC TIMEC TWV AVASPOUWY HNKWVY O NAIKIEG
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1,2, 3,... (Lj, L2, L3,...), xpnowJorolwvtog O0Tou R, TIG TIHEG TOU UNKOUCG TNE OKTIVACG

TV d1aQOpPwV dAKTUAIwWVY (77/, 7, 7?7,...) Tou £xel To KABe Yapl (Mivog, 1996).

2.9. AY=HZH ZE MHKOZXZ

H ad&non twv TePIGOOTEPWY YOpPIWY TIEPIYPAPETAl IKAVOTIOINTIKA ATIO TNV
egiowan tou von Bertalanffy, pe e€aipean OpwC Twv ApXIKWV oTadiwv TN {wng Twv
Poplwv, YIOTi ol TIpovOu@EeC dev auvéavouv olP@wvVa PE TNV e€icwan avtr (Sparre et
al, 1989).

Mo ™V eKTiPNoN Twv TOPOUETPWY a0ENCNG OTO UTIOKOAIAPO, EQOPUOCTNKE
oTo avAadpopa LTIoAoyIoBévTa peyédn avd nAkia (Z/, Z2 Zj, ...) n €€icwon T0L von
Bertalanffy

Lt=Loo*(l-e(k(t'0)
omou Lt €ival To OAIKO PNKOG TN XPOVIKN OTIyun t, Leo €ival TO GCUUTITWTIKO HNKOC
TOU CWUOTOC, dNAAdN TO PNKOG TIou Ba amoktolae To Yapl, av (oVOE aTIEPIOPIOTA, K
gival TIaPAPETPOC TIOU EKPPACLEl TO PLOBUO PE TOV OTI0I0 TO WAPI TTANGIALEl TO Z00 Kal
pETpIETON o 1/, t gival N NAKia o€ £1n, to n LTTOBETIKN NAIKIO oTNV OTToia TO YAp!
EXEl UNOEVIKO UNKOG.

H emidvon ¢ mopamdvw egicwong €ylve pe tn Porbela Tou CTATIOTIKOU
Tokétou Statgraphics Plus 5.0 xpnoipotolvtag tnv emidoyry Nonlinear Regression
Analysis (uéBodo¢ Levenberg-Marquardt) kol Tnv TOTIOBETNON TwWv OvAadpoud
LTIOAOYIOBEVTWY PNKwV (Z/, Z7, Zj L4) otig avtioTolxeg nAkieg (1, 2, 3, 4).

TEAOG N Tiyr) Tou deikTn av&nong & eKTIUNONKE amo Tnv e€icwon:

O’ =logk + 2log Leo

OTIWG aVa@EPETAL amod Toug Munro & Pauly (1983).

2.10. ZTATIZTIKH ANAAYZH

H emelepyacio Twv OeO0UEVWV TIOU TIPOEKLYOV OO TIC METPACEIC TWV
BIOAOYIKWV TIAPAPETPWY, EYIVE HE TN XPNON NAEKTPOVIKOU ULTIoAoyioTh. a1
OTOTIOTIK] OVAAUCT] TWV ATIOTEAECUATWY TNG €PELVAC XPNOIUOTIONONKAV TA TIOKETA
WV TIpoypauuatwyv Microsoft Office Excel 2003 kai Statgraphics Plus 5.0
(ToikAnpag, 2007). H aTelkovion TwvV ypa@ENUATWY EYyIVE HPE TN Xprnon Twv

ipoypapuatwy  Microsoft Office Excel 2003 kau Statgraphics Plus 5.0, evw yia tn
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oxediaon Kol TNV ETMEEEPYATiO TWV EIKOVWY XPNOIUOTIOINONKAV TA OXEDIACTIKA

mtokéTa Adobe Photoshop CS2, Picasa2 kai Microsoft Paint 5.1.
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3. ATIOTEAEZMATA

3.1. ZXEZH MHKOYZXZ BAPOYZ

3.1.1. APZENIKA - OHAYKA

Mo ™ PEAETN NG OXEONC UNKOUC — BAPOULG METAED OPOEVIKWVY Kol BNAUK®WV
Popiwv, ETUAEXTNKE Ociypa 136 OTOPWVY TO OTIOIO TIPOEPXOVTIAV OTIO TO OAigELPO TNG
TpATag BuBoL. Ma K&Be prva aAlciag (OKTwRPIo ¢wg MAlo) emIAéyovtav 16 €wg 20
atopa, TIpogpxopeva amo tnv idla mepioxn (B), ota omoia, petd ) dladikogoia
METPNONG TOU MNAKOUG KOl TOU PBAPoug TOUG, YIVOTOV KOIAIOKI TOWN yia TNV
MOKPOOKOTIIKNA €€€TaaN TwV Yovadwv tou¢ (Mivog, 2006). To €0pOg TWV PUNKWV ATAV
amd 13,6 cm pe Bapog 17 g, éwg 64 cm pe Bapog 1.860 g.

ATIO TO GUVOAO TV YAPIWV TIOU ETUAEXTNKAV EYIVE N AVAYV®PIOT TOU @UAOL
oe 109 dtopa €K TOV OTIOIWV Ta 54 ATOV APCEVIKA Kal Ta 55 BnAukd (avaioyia 1/1).
Ta vmoAoima 27 Atopd, NTaV TEAEIWG AV@PIPA, PE OTIOTEAECUO TNV HN OvVayvwpIon
TOUL PUAOU TOUC.

Mapatnpeital 0Tl N avaloyia HETAEY OPOEVIKWYV KAl BNAUKWVY ATOPWVY
MTTIOKOAIGPOU OTO aAievpa NG TPAtag PubBol 010 Oeppaikd KOATO eivar 1:1. H
YEVETIKI wpiJovon Twv yovadwv OTa OPCEVIKA ATOUO PTIOKAAIOPOUL, OTO OEgPUAiKO
KOATIO, apxiel ota 18,5 cm v Twv BnAuK®V amd ta 21,6 cm. ZTa PeyoADTEPA UAKN,
LTIAPEE EUPAVION HOVO BNAUKWVY OTOPWV.

To ypa@nua NG ox€ong OAIKOU MNKOULG - OAIKOU Bdpoug, yia Ta dtoud, oTd

oTIoiO £yIVE BIVETE aTIO TIC EIKOVECG 5 Kau 6.
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Eikova 5: Ixéon OAIKOU MAKOUG - OAIKOU ElkOva 6: Zxéon OAIKOU HRKOULG - OAIKOU BApoug
Bapoug yia Ta apoeVIKA ATOPO PTIOKOAIGPOU OTO IO Ta ONAUKA ATOUO PTIOKOAIGPOU OTO Oegpuaikod

Oepuaikd KOATIO. KOATIO.

Ol guvteAeoTég O Kal b Tng e€€iowong TW=a*TLb, TO TUTIIKO G@EAAYA TNC
KAiong (SE), o cuvteAeotr¢ mpoadiopiopol (R2), o apiBuog (N) Twv atopwv Tou

deiypatog Kal 1o e0POC TV PUNKWV, TIapouaiddovial OTo TTivVaKa .

Mivakag |: O1 ouVTEAEOTEG TNG OXEONG MNAKOUC KOl BAPOUC yIO TO OPCEVIKA KOl BnAukd Gtopa

UTTAKOAIGPOU OTO OEPUAiKO KOATIO.

POAO TLmin  TLmax N a b SE (b) R2
ApPOEVIKA 18,5 52 54  0,0064 30193 00681 09742
OnAULKG 21,6 64 55  0,0066 3,0280  0,0528 0,9841

H oUyKplon apoevikwv Kal ONAUKWV aTopwy, £OEIEE ICOUETPIK alénan Kal
oTa dU0 PUAA KOBWC N TINA TNG KAIONG b TNg oxéong pnkKoug — BApoug dev JIa@PEPEL
OTOTIOTIKA (/-lest) amd tn BewpnTiKA TIUN 3, T600 yia Ta apoevikd (/ = 0,282, P>0,05)
000 Kal yla tTa BnAuka (t = 0,530, P>0,05) dtopa.

H oUykpion PETAED TwV dU0 QUAWV £TTIONG OEV EUPAVIOE dIOPOPA PMETAED TOUG
(/ = 0,572, /A>0,05), yeyovog Tou €3wae T duVOTOTNTO GUVOAIKNG OEIOAOYNONG TwV
OEIYHATWV XWPIC TNV avAYKn dOXWPICUOU TOUG ava @UAO (ZTEpyiou & MOUTOTIOULAOC,

2001; Froese, 2006).
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3.1.2. ZXEZEIZ MHKOYZ -BAPOYZ ANA EMNOXH

ZT1¢ | OktwPpiov, KABe €TOLCG, EEKIVA OTN XWPO HAC, N OAIEVTIKN TEPI0dOC
Twv PNXavotpotwy. Ma Toug aAlEi¢ TIou aoXOoAOUVTOl PE TO CUYKEKPIUEVO TPOTIO
aAleiag, n mopatdvw NUEPOPNVia Bewpeital n apxr TNG AAIEVTIKIG TOUC XPOVIAC.

KpatwvTtag 10 NUEPOAOYIO Twv Yapddwv, divovtal amd 1o @OIvOTIwpPo Ol

OXEOE€Ig INKOLG — BApoug yia TIG TPEIC TIeploxEG aAlgiag (A, B, IN),.

3.1.2.1. ®OINOMNQPO

Ta dtopa 1oUu €EeTAOONKAV TO @EBIVOTIWPO OAIEVBNKOV KATA TOLG MNVEC
OktwPRplo Kot NoEUPPIO OTIOU ETUTPETIOTAV N OAIEIO KOl PE TO 00 OAIEVTIKA EPYOAEIa.
To ypagnua NG oXEoNC OAIKOU MPIKOUG — OAIKOU Bapoug yia Ta ATouda TIoU
aAlELONKAV TOUG @EBIVOTIWPIVOUC HNveC, divetal ouvoAiKA (Eikova 7) Kal yio KABe

Tiepioxn (A, B, IN) tou Ogpuaikol KOATou (Eikoveg 8, 9 kau 10).

Eikova 7: Zxéon OMKOU HNKOUG - OAKOU EIKOva 8: Tx£on oAIKOU HURKOUG - OAIKOD Bapoug
Bapoug yia 10 GUVOAO TwV ATOUWY UTIAKAAIGPOU  yid TA ATOHA UTIOKOAIGPOU TOUG (BIVOTIWPIVOUG
TOUG @PBIVOTIWPIVOUG PrVEG OTn TEPIOXT TOL  UAVEG OTn Teploxy A Tou Oegpuaikol KOATIOU.

Oepuaikol KOATIOU.
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Eikéva 9: Zxéon OAIKOU PNKOUG - OAIKOU Eikova 10: Xxéon OAIKOU MAKOUG - OAIKOU
Bapoug yio Ta ATOPO  PTTOKOMAPOU  TOUG Bdpoug yio T ATOPO  PTTOKOAIGPOU  TOUG
@OIVOTIWPIVOUG JRveC oTn TEploxry B tou @Bwvomtwpivolg  priveq otn  Teploxy [ Tou

OepuaikoD KOATIOU. OePUAIKOU KOATIOU.

Ol oguvteAeoTtég o kal b Tng e€€iowong TW=a*TLh, T0 TUTIIKO CQEAAPO TNG
KAiong (Seb), o ouvieheot ¢ mpoadiopicuol (R2), o apiOudg (N) Twv atouwv Tou

OeiypaTog Kal To €0POC TWV PNKWV, TTapouaiddovtal aTo Ttivaka Il.

Mivakag 11: O1 CUVTEAETTEG NG OXECNG UNKOLG Kol BAPOUG yia T ATOPA UTIOKOAIIPOU OTO OgpUaiko

KOATIO KOTA TNV @OIvoTIwpIvr| TiEPiodo.

Mepioxn N  TL min TL max a b Se(b) R2
A 08 14,4 40,6 0,0021  3,3687 0,0547 0,9984
B 51 154 37,9 0,0027 3,3034 0,0683 0,9799
r 32 21,0 41,0 0,0078 2,9731 0,1128 0,9626
>YN 91 14,4 41,0 0,0037 3,2024 0,0443 0,9840

H oTOaToTIK avaALCon TwV OTIOTEAECUATWY £O€IEE OTI N TIUN TNG KAIoNg b g
OX£0NG URKOLCG — BApoug, dlaEEPEL OTIO TN BewPENTIKN TIUN 3 OTIC TIEPIoXEG A (t = 6,74,
/M),05), B (/ = 4,442, P<0,05) ka1 0T0 GUVOAO TOU OgpUaikol KOATou (/ = 4,515,
P<0,05), omoU0 ep@avidetal OeTIK OAOPETPIKN avénon. Mapatnpeital ICOPETPIKN
avénon (t = 0,238, P>0,05) yovo otnv Tepioxn .

‘OAeg ol meploxég (A, B, IN) dagépouv otatioTiKA petagy toug (.P<0,05) wg

TPOC TNV TIPN Tou b.
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HAkia & AvEnon M merluccius 010 @gpuaiko KOATIO

3.1.2.2. XEIMQNAZ

AMNOTENAEZMATA

To ypa@nua TG ox€ong OAIKOU UAKOUG — OAIKOU BApoug, yia Ta ATOPO TIOU

OAIEVONKOV TOUC XEIMEPIVOUC MNVEE, Oivete oLVOAIKA (Eikova 11) Kal yia Kabe

mieploxn] (A, B, IN) tou Oepuaikol KOATIOU, OTIG €IKOVEG (EIKOveG 12, 13 Kaul4).

Eikova 11: Ixéon OAIKOU MPAKOUG - OAIKOU

Bdpoug vy TO OUVOAO TWV  OTOPWV
MTIOKOAIOPOU 0T TIEPIoX) Tou  Ogppaikol

KOATIOU KOTA TNV XEIYEPIVT] TIEPINDO.

Eikdva 13: Zxéon OAIKOU WNKOUC - OAIKOU
Bapoug yio TO ATOPO  UTTOKOAIGPOUL  OTN
TeploX] B TOU Ogppaikol KOATIOU KATA ThVv

XEIUEPIVN TEPIOBO.

Eikova 12: Ixéon OAIKOU MAKOUC — OAIKOU
Bapoug yla ta ATOPO UTIOKOAIGPOU OTN TIEPIOXN
A TOU OgpudikoD KOATIOU KOTA TNV XEIYEPIVA

TIepiodo.

Mepioxn (M) >70m
800 proxn ()

700

|
0 ' ! ' I
0 10 20 30 40 50

OAIKO unkog (TL) cm

Eikova 14: Zxéon OAIKOU MAKOUG - OAIKOU
Bdpoug yio Ta dTtopo PTTOKOAMGPOU TN TIEPIOXN
I Tou OepUaikOU KOATIOU KATA TNV XEIUEPIVN

Tepiodo
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O1 ovuvteAeoté¢ a Kal b ¢ eiowong TW=a*TLbh, 0 OUVIEAECTNAQ
1tpoadiopiopol (R2), apiBuog (N) Twv atopwy Tou dEiyPaTog Kal TO VP0G TWV PNKWVY,

deixvovtal oto mivaka .

Mivakag I11: O1 CUVTEAEDTEG TNG OXECGNG WNKOUG Kal BAPOUE yia TO ATOUA PUTIOKOAIAPOU OTO OgpUaiko

KOATIO KOTA TNV XEILEPIVI] TIEPIOSO.

Meploxn N TL min TL max a b Se(b) R?
A 025 12,5 42,0 0,0021  3,4099 0,0829  0,9866
B 140 13,6 37,4 0,0035 3,2569 0,0464 0,9727
r 058 18,5 39,0 0,0116 2,8553 0,0614 0,9748
>YN 223 12,5 42,0 0,0060 3,0728 0,0338 0,9740

H oTOTICTIK avaALON TWV OTTOTEAEGUATWY €DEIEE OTI N TIMI TN KAioNg b ¢
OXeong UAKoug — Bapouc, Sla@EPEL ato TN BEWPNTIKNA T 3 0€ OAEC TIC UTIOTIEPIOXEC
KOl 0TO gUVOAO TOUL @gpUaikoU, OTIou OTIC TIEPIOXEC A (/ = 4,945, P<0,05) kal B (7 =
5,637, P<0,05), koBw¢ Kol GUVOAIKA (t = 2,154, P<0,05), Tapatnpeital BeTikn
OAOUETPIKA avénon evw otnv meploxn I (/ = 2,357, P<0,05) apvnTiKi] OAOUETPIKI)
av&nan.

Kal Tov xelgwva, €Xouue dlo@opd wg Tpo¢ 10 b twv meploxwv A, B kot I
METAEL TOUC KABWC N OTATICTIKN avaAuon (/-lest) Tng KABe TtEPIOXNG HE TIC AAAEC U0,

€0¢e1€e anUAvVTIKN dla@opd PETAEL Toug (P<0,05).

3.1.2.3. ANOI=H

H davoién eival n teAevtaia emoxr oTnv oroia €XOUPE OTOIXEIO Kal amd TIG
TPEIC TIEPIOXEC, KABWC HEXPI Kal TO TEAOC Maiov ettitpémetal n alleia pe tpdta Bubol
oTn XWpPa Jag.

To ypd@nua tTNC oxéong OAIKOU MPNKOUG — OAIKOU BdApoug, yia Ta ATopd TIou
OAleLONKav TNV Avoign divetal ouvoAlka (Eikova 15) kai yia kabe tepioxn (A, B, IN)

TOUL Ogpuaikol KOATIOU, OTIC €IKOVEG (Elkoveg 16, 17, ka!8).
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Mepioxn (A) 25-35m

Eikova 15: Zxéon OAIKOU JrKoug - OAIKOU Elkova 16: Zxéon OAKOU UAKOUG - OAIKOU
Bdpoug vy 1O OOVOAO TWV  OTOMWV Bdpoug yia To Atopa PTIOKOAIGPOU OTn TIEPIOXN
MTIOKOAIGPOU  OTn  TIEPIOX] TOU  Ogpuaikol A TOU OgpudikoU KOATIOU KOTA TNV OVOIEIATIKN

KOATTIOU KOTA TNV AVOIEIATIKN TIEPINDO. TIePindo.

Meploxn (M) >70m
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0 10 20 30 40 50 60 70
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Eikova 17: Zxéan OAIKOU MPAKOUG - OAIKOU Eikova 18: Zxéon OAIKOU MAKOUC - OAIKOU
Bapoug yia T ATOPO  PTIOKOAIGPOUL 0T Bapoug yia Ta ATopo PTtaKaAIGpou otn Tieploxn I
Teplox B ToU Ogpuaikold KOATIOU KOTA TNV TOU OgPUOIKOU KOATIOU KOTA TV avol§IATiKn

avoI&IATIKN TiEPindo. TIEPindo.

Ol ouvieAeoTé¢ o KAl b g e€giowong TW=a*TLbh, 0 OULVTEAECTNAG
2
Tipoadiopicpol (R"), o apiBuog (N) Twv atopwv Tou deiyuatog Kal To €UPOC TwV

pNKwv, divovtal ato Ttivaka 1V.
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Mivakag IV: Ot UVTEAEDTEG TNE OXECNG PNKOLE KOl BAPOUC yia TA ATOPO PTIOKOAIIPOU GTO Ogpuaiko

KOATIO KOTA TNV avOoIEIATIKN TEPiodo.

Meploxn N TL min  TL max a b Se(b) R?
A 015 14,4 37,9 0,0028 3,313 0,0739  0,9936
B 065 21,3 64,0 0,005 3,0964 0,0556 0,9801
r 027 21,6 37,6 0,0143 2,8218 0,1447  0,9383
2YN 107 14,4 64,0 0,0072 3,0081 0,0452 0,9768

H o1oTioTiK] avaAuon TwV ATIOTEAECUATWY €JEIEE OTI N TIYI TNG KAioNg b g
oxXéong UNKoug - PBapoug, dlageEpel amd Tn BewpnTikn TP 3, yia Tnv meploxn A (t =
4,235, P<0,05) omou €xoupe OeTIK OAOUETPIKA avénon kol ot [ (t = 40,232,
P<0,05) O0mou €xoupe OPVNTIKA OAOMETPIKN avénon. Ztnv Teploxn B {t - 1,734,
P>0,05) kaBw¢ kol oto oUvoAO Tou Ogpuaikoy KOAtov (t = 0,179, P>0,05)
EUQAVICETAI ICOUETPIKI avgnon).

H cUykpion tou b PeTagy twv Teploxwv A, B kail ' dev €delée TaUTION KABWC
n /-test avaAvon, g KABE TIEPIOXNG HE TIC GAAEG dvo, £€deiée anuavtikh (P<0,05)
dlaopa.

3.1.2.4. KAANOKAIPI

ATO Tpwtn louviou pEXPl Kal 30 ZemTePPpiov, artayopeVETAl N AAIEIO pE
TPATA G€ OAN TNV EAANVIKN eTtIKpATEla. Ta deiyyata Tou UAAEXBNKAV ATav OAd 01O
TNV TIEPIOXN (A), aAlEPEVA PE OTaTIKO diXTu. To ypdenua g ax€ang OAIKOU URAKOLG —
OAIKOU Bdpoug, yia To ATOMO TIOU OAIELONKAV TNV KOAOKAIPIVH Tiepiodo diveTal atnv

sikova 19.

Meploxn (A) 25-35m

Eikova 19: Zxéon OAIKOU PAKOUG- OAIKOU PApoug yia To ATopo PTTOKOAIGPOU OTn Tteploxr) A Tou

OepUOIKOU KOATIOU KATA TOUC KOAOKOIPIVOUG HIVEG.
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O1 ouviedeoté¢ o kal H g eCiowong TW=a*TLb, 0 oUVIEAEDTNC
Tipoadiopiopov (R2), aplOuog (N) Twv atopwy Tou dEiyHaTOg Kal TO EUPOC TWV UNKWY,

divovtal oto Ttivoka V.

Mivakag V: Ol CUVTEAETTEC TNG OXECNG UNKOUC Kal BApoug yia TO ATOPA UTTOKOAIGPOU OTO OgpUaiko

KOATTIO KOTG TNV KOAOKOIPIVH] TIEPIND0.

Mep. aAiog N TL min  TL max a b Se(b) R2
A 53 11 36,6 0,0029 3,3236 0,0561 0,9857

H oTOTIOTIKA aVAALGT TWV OTIOTEAECOUATWY €J€IEE OTI N TIUN TNG KAiong b g
ox€ong pnkoug - Pdpoug, dlagepel amd tn Bewpnuikn Twn 3, (t = 5,768, P<0,05)

eP@aviovtag BeTIKr] OAOUETPIKI av&nan.

3.1.3. IXEZEIXZ MHKOYZX - BAPOYX ANATIEPIOXH AAIEIAX

Eotiddovtag otnv KABe pio amd TIC TPEIC TIEPIOXEC OAIEIAG, EXOUUE MO
KOAUTEPN EIKOVA TNC OXEONG UNKoug — Bapouc.

>NV Teploxn A, Omou arayopeVETE N OAlsia pe Tpdta BuBol KA OAn n
OIGPKEIO TOU €TOUG, €XOUUE OETIKN OAOUETPIKI) av&non Kol OTIC TECOEPIC
emtoxec. (Mivakag V1)

H olykplon Twv emoxwv PETAED Toug, £0€1&e TAUTION TO EBIVOTIWPO HE TOV

Xelpwva (1= 1,46, P>0,05) kai v avoién pe 1o KaAokaipt (t = 0,60, P>0,05).

Mivakag VI: Ot GUVTEAECTEG TN OXECNE PNKOUG KOl BAPOUE YIo T ATOPA UTTOKOAIGPOU OTn TIEPIOXN

(A) Tou Oeppaikol KOATIOU g€ OAn TN SIAPKELD TOU XPOVoU.

Emoxn N TL min  TL max a b Se(b) R2
PBIvOTIWPO 08 14,4 40,6 0,0021 3,3687 0,0547 0,9984
Xepwvog 25 12,5 42 0,0021 3,4099 0,0829 0,9866
Avolién 15 14,4 37,9 0,0028 3,3130 0,0739 0,9936
KoAokaipt 53 11,0 36,6 0,0029 3,3236 0,0561 0,9857

2tV mepioxn B, omou aAigvetal pe tPATa Pubol Katd To dldoTnUa !
OktwPpiov €w¢ 31 Mdiov KABe €£t0UC, €XOULPE OFTIK] OAOUETPIKA a0&non TO
@OIVOTIWPO KAl TO XEIMWVA KAl ICOUETPIKI TNV Avolgn. H olykpion NG KABE €TTOXNC

ME TIC AAAEC 000, £O€IEE oNUAVTIKN dlagopd PeTagd toug (,P<0,05). (Mivakag VII)
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Mivakag VII: Ol cuVTEAEOTEG TNG OXEONG MAKOLG KOl BAPOUG YIO Ta ATOPO PTIAKAAIGPOU OTn TIEPIOXN

(B) TOL Ogpuaikov KOATIOU ag OAN T SIAPKEID TOU ETITPETIOPEVOL XPOVOUL AIEI TNE TPATOC.

Emoxn N TL min  TL max a b Se(b) R2
dOvoTIWPO 051 15,4 37,9 0,0027 3,3034 0,0683 0,9799
Xelpwvag 140 13,6 37,4 0,0035 3,2569 0,0464 0,9727

Avolién 065 213 64,0 0,005 3,0964  0,0556 0,9801

TéNog otn Teploxn) I, Omou emiong oAlebetal pe tPATa PBubol omo |
OkTtwRpiov péxpt 31 Mdiou KABE £TOUG, £XOUME ICOUETPIKN abENaN TO POIVOTIWPO KAl
OPVNTIKN OAOUETPIKA aUENan Tov XElJwva Kal Tnv dvoi&n. H olykplon g Kabe
ETIOXNG HE TIC GANEG OUO0, €0¢€1€e TAUTION POVO TOV XeElpwva e tnv avolén (/ = 0,40,

P>0,05). (Mivakag VIII)

Mivakag VII: O1 CUVTEAECTEC TNG OXEGNC WNKOULE KOl BAPOUC YIO T ATOUA UTTOKOAIGPOU 0T TIEPIOXN

(IN) ToL OgpPPAikoL KOATIOU O€ OAN TN SIAPKEID TOU ETUTPETIOPEVOL XPOVOU OAIgia TNG TPATAC.

Emoxn N TL min  TL max a b Se(b) R2
dOIvVOTIWPO 32 21,0 41,0 0,0078 2,9731 0,1128 0,9626
Xelpwvaog 58 18,5 39,0 0,0116 2,8553 0,0614 0,9748
AvoIgn 27 21,6 37,6 0,0143 2,8218 0,1447 0,9383

3.2. EYPQZTIA

O d¢iKtnNg evpwaTiag €Xel Ppel HEYAAN €@apuoyn OTnv OAIEVTIKN Bloloyia,
KaBw¢ Bewpeital w¢ OeikTNg TTpocapuoyng evog 1xbuomAnbuopol (Booth & Keast,

1986; oe Z1epyiov, 1999) o€ pia TEPIOXN.

H dlokOpavon tou deiktn evpwaTtiag¢ touv Fulton Kn, mou €ival o TAéov
O100ed0PEVOC Kal AEIOTTIOTOC OEIKTNG ELPWATIOG, APOV dev EEAPTATAIL OTIO TN TIYUI TOU

ouvteAeotn b, divetal ava meploxn A, B kat M, avtiotoixa oTig elIkoveg 20, 21 Kai 22.
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EikOova 20: Onkoypdppata tng €MOXIOKNG METOBOANG TOU GUVIEAEDTH eupwaTiag Kn atnv meploxn

oAlgiag A Tou Oepuadikol KOATIOU (Au: @BivoTtwpo, Wi: Xelpwvag, Sp: avolén, Su: KaAokaipt).

Kn

Eikova 21: Onkoypduuata tng €MOXIOKNG METOROANG TOU CUVIEAEDTH €vpwaTiag Kn otnv Tepioxn

aAigiog B tou Oeppaikol KOATIOL ((Au: @BivoTiwpo, Wi: xeipwvag, Sp: dvoién, Su: KaAokaipt).
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Eikova 22: ©nkoypduuota TNG ETOXIOKNG PETABOAAG TOU OUVIEAEDTH €upwaTiag Kn otnv TepIoxn

oAigiog I Tou Ogppaikol KOATIOU (Au: @BivoTtwpo, Wi: Xxeipwvag, Sp: avoién, Su: Kalokaipt).

Eival gu@aveg ott uPnAOTEPEC TIMEC KN €XOUMPE YyiO OAEC TIC ETIOXEC OTNV
TEPIOX A, OTIOU €XOUHE TA MIKPOTEPO BABN KABWCG Kal TNV aTtayOopeuan Tng aAlEiag

pe TpATa Bubol 6Ao TO XPOVO.

O1 LPNAOTEPEC TIMEG NG TIEPIOXNC T évavtl g B umopei va ogeilovtal otnv
OIOPOPETIKI OAIEVTIKN TIiECN TIOU OOKEITE KABE €TTOXI OTN KABE TIEPIOX OAAG UTTOPEI
KOl VO O@EIAETAl OTN [N TIOPOUCIa PIKPWV OTOHWVY oTnv Tieploxn I, Tou yevika

EM@AVICOLV XaUNAOTEPEC TIMEC EVPWATIOC.

3.3. EKTIMHZH THZ HAIKIAZ

Mo Tov UTTOAOYICHO TNC NAIKIAC XPNOIKOTIOOnNKav GUVOAIKA Ol WTOAIBOI amd
76 Yapla T OToid OAIELONKAV HE OTATIKA OiXTua OTAAdIO, KATA TNV TEPiodo
deBpouaplog 2007 ¢we NoéuPplog 2007 Kal TIPOEPXOVTAV ATIO TNV TIEPIOXH A.

ATIO Ta 76 {e0yn wTOAIBwv, atoppipbnkav Ta 12, yiati dev KAALTITOV TIG
TIPOBIAYPAPEC TIOU aVOAVBNKav Traparave (YAIKA kal MéEBodol).

To €0pOC TWV PNKWV TV 64 OTOPWV TIOU LTIOAOYIOTNKE N NAIKIA Toug, ATAV
amo 12,5 cm €wg 42 cm.

O WTOAIBOC TOU UTIOKOAIAPOUL €XEI XPWHO AELKO Kol OXAUO woeldeC. (Elkova
4) Mapoatnpeital OTI N €0w KLPTA TIAEUPA TOL eival Asia Kal dlaoyidetal amd yia

OUAQKO, €V N €W KOIAN adpn.
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O wTOAIBOC aLEAVETAl KATA TOV ETTIUAKN G&ova TIEPIGOOTEPO OTT' OTI KATA TOV
EYKAPOIO. Z€ AUTOV TOPATNPOUVTAlI GUVEXEIC OPOKEVTPOI JOAKTUAION UE EAAEIYPOEIDN
HOP®I TIOU OKOAOUBOUV TO OXNMUO TNG TIEPIPEPEING TOL WTOAIBOU PE TN PETAED TOUC
OTIO0TOCN VA EAATTWVETAIL OTIO TO KEVIPO TIPOG TNV TIEPIPEPEIQI.

Eivali yvwotdo OTl n omotnmwon TOvw OToug WTOAIBoug, {wvwv e
OlOPOPETIKN OTITIKI TTUKVOTNTA, €ival TIPOIGV Twv EVAAAAYWV TNE apyrg Kal ypriyopng
avénong tou YapioL (Bagenal & Tesch, 1978).

Ma va yivel e@IKT n PEAETN TNE NAKIOG Kal g avénong tou Yapiol armd
TOUC WTOAIBOUC, €ival avaykaia n yvwaorn NG XPOVIKAC TIEPIOIOU TOU £TOUC KATA TNV
OTIOI0 TEAEIWVEL 0 OXNUOATIOPOC TOU AUENTIKOU SAKTLUAIOU OTOV WTOAIBO.

H e&étaon twv wTOAIBwV Twv Paplwv TTou OAIELONKAV TNV AVoIEn, £0EIEE TNV
EUPEAVION TOU GXNUOTICHOU LAAWDOOULE OOKTUAIOU TNV TIEPIPEPEID TOU WTOAIBOU, £V
OTO TIEPICCOTEPA ATOMO TIOU AAIEDBNKAV TO KOAOKAIPI €ixe 0AOKANPwWOEl 0 dlagavrg
OOKTUAIOG KOl €iXe EEKIVIOEL 0 OXNUATIOUOC AdIO@AVNC TIEPIPEPEINC. ZTO (POIVOTIWPO
E€XOULUE OUVEXION TNC OAOKANPWONC TNG adla@AViC TIEPIPEPEINC KAl UOVO OFE Eva
ATopo NAIKIOG 4+ Tou oMevBnke TEAN Noegufpiou @Avnke 1 apxn NG €moOPevVNg
adla@avng TePIoXNG.

3.3.1. 32XEXH MHKOXZ ZZOMATOXZ ME AKTINA QTOAIGOY KAI
YIMOAOINZMOZ ANAAPOMOY MHKOYZ

ATIO TOUG 64 WTOAIBOLG TIOU TAULTOTIOINONKE N UTIOPEN ETACIWV OAKTLAIWVY,
UTIOAOYIOTNKE TN OXEON OKTIVAC WTOAIBOUL pE PrKog Yaplol.
H oxéon auti TpooeyyioTnKE KOAUTEPO HE TO €EKOETIKO HPOVTEAO KAl

Tieplypa@etal Pe TN e€icwaon TL=a*Rnb. (Eikéva 23)
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H mapduetpol g mapamavw egicwong eival a=1,2759 kol 6=1,1184 pe

122=0,9597 Ko SE(b)=0,0304

ATIO TN oxéan PNKoug YapioL - aKTivag WTOAIBoL, UTTOAOYIoBNKE TO avAdpPOUOo
MAKOC, OnAadr] TO MNKOG TIOU €ixe TO WAP!I KATA T CUPTIANPWGN TOU E£TNCIOU
OOKTUAiIoU. AvTikaBioTwvTag otnv e€iocwaon 10 Rn pe Tn péon Tiun Twv R/, R2, R3 Kal

R4 vmtoAoyioBnkav ta péca pnkn (Eikova 24) ou og KABe nAIKia gival ta ENc:

L]= 1l4cm, Lf=25,9cm, Zi=32,8cm KaiZ"=38cm
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3.4. KAMIMYAH AY=HZHZXZ von BERTALANFY

EmiAOvovtag tnv e€iowon tou von Bertalanfy, pe tnv tomoBétnon Ttwv
OVASPOPA LTIOAOYIOUEVWV UAKWVY CTIC OVTICTOIXEG NAIKIEG, €0WOE TIC OKOAOULBEG
TIMEC:

Lao = 46,3225 (SE = 2,23)

k =0,408 (SE = 0,050)

to =0,19  (SE = 0,074)

Emiong n tiun tou dgiktn O’ (Munro & Pauly, 1983) eival 2,942, evw n oxéaon

Lmax / Lao €dwaoe Tiuny 0,90.
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4, 2YZHTHZH

4.1. ZXEZH MHKOYZ BAPOYZX

Mo tov éAeyX0 TWV TIAPAUETPWY TWV OXECEWV MPNKOULC - Bapoug, o Froese
(2006) TpoOTEIVE pIa PHEBOOO, GUUEWVO PE TNV OTtoia, To didypauua tou Log(a) oe
oxéon Me 10 b yia OAeC TIC YVWOTEC OXECEIC €vOC €idoug axnuartidel eubeia pe
apvntk kKAion. To OdlAypouyuo autod WJTIOPEl va Xpnoiyottoindei yia tov éAeyxo
OTIOpPENG LTIOTITWY onueiwv (outliers), auvtwv dnNAad TWV CNUEIWY TIOU OTIOKAIVOLV
TIEPIOCOTEPO  OTI6  OUO  TUTTIKEC QTIOKAICEIC, KOBWCG KOl yla TNV CUCXETION Twv
OTIOTEAECHATWVY, PE AANOLG EPEVVNTEG.

AKOAOLBWVTAC TNV TIAPATIAVW 0dNyia, dNUIOLPYNHONKE N YPOUUIKY GXECT] TIOU
ouvdéel Ta 15 Cevyn Tipwv (Logo. & b) Twv oxéoeswv uAKoug - PApouc ToU
LTTOAOYIOTNKOV OTNV Ttapoloa epyacia. H pabnuatikny ék@pacn tng oxéong, ival
Log(a) = 1,9959 - 1,3765(b) ye cuvieAeatr¢ poadiopicuov (RY) = 0,9896. (Eikova
25, JTIAE OIOKEKOUUEVN Yypapur). Kavéva onueio g dev PPEONKE va OTEXEl
TIEPIOOOTEPO OTIO BUO TUTIIKEG ATIOKAICEIC aTd TN YPOuuN] Taong.

H oxéon autr], ouykpidnke pe tn oxéon Log (a) = 2,35 - 1,49 (b), (Eikova 25,
KOKKIVI CUVEXNC YPOAPUNA) N OTIoio TIPOEPXETOL ATIO TNV OUYKPIoN 53 TIYWV, ToU
a@OopPOoUV TN GXECN MNKOUC - BAPOLC TOL UTIAKOAIGPOU OTOV EAANVIKO XWpo (ZTEpYiou
& Moutormoulog, 2001; Stergiou & Moutopoulos, 2001; Moutopoulos, & Stergiou,
2002).

Eikova 25: Zuykpion tng oxéong Log (a) pe (b) Twv omoTteAeoPATwY NG TIopoloag epyaciog (UTTAE
OIOKEKOUUEVN YPOUUN), PE TO OTIOTEAECHOTA OAAWVY EPELVWVY, TIOU ava@Epovtal otn BIBAloypa@ia Kal

0QOPOUV TO PTIAKAAIAPO OTOV EAANVIKO Xwpo (KOKKIVN GUVEXAC YPAUUD).
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H cUykplon Twv 300 oxEaewv €dwae LYWNAO TIOCOCOTO CLOXETIONG (>90%). Me
TN olyoupld OTI Ta ATIOTEAECHATO €ival AgIOTIIOTA, CUVEXIOTNKE N a&loAdynan Touc.

H al&non tng oxéong unkoug — PBdpoug, PpEBnke 100UETPIKA (G=3) yia T
OPOEVIKA Kal To ONAUKA ATOO, GTA OTIoIO TAV EUPAVAC N AVATITUEN TWV YOVASWV.

ATIO TNV ETIOXIOKA OXEOT, OVAPESA OTA OAIELTIKA TEdIO, €ival TIPOPAVEC OTI,
gg OAEC TIC ETIOXEC N TIMNA TOU b gp@avidel yeyaAutepn Tiur (B€TIKA aAAOUETPIO) 600
O MIKPO gival 1o BaBog aAlgiag (uéyiotn T 3,4099 otnv Teplox A TO XEIMWVA).
Evw 600 peyaiwvel 1o Babog, n TP TOL b PEIVETAL KAl TIEQTEL G€ TIMEG KATW TOL 3
(apvnTIkl aAAOUETPIO) oTa PEYOAUTEPO BABN (EAdxiotn TN 2,8218 otn meploxn I
v avolién).

AvTioTOoIXO Ol TIHEC TOU a avéavovtal 600 peyaAwvel To PBabog aAieiag,
gekivwovtag amo tun 0,0021 otn mepIoxn A 10 @BIVOTIWPO KAl TO XEIMWVA, QTAVEL OTN
Tiuny 0,0143 otn meploxn I v avoién.

E&etadovtag TI¢ TIMEC a KOl b ava Tteploxr], @aivetal 0TI n TiEpIoXn A, n oToia
OAIEVETOAI PE OTOTIKA HOVO diXxTua OAO TO XPOVO, EP@AVICEl TTOPATIANCIEC TIMEG O
(0,0021 1O EBWVOTIWPO KAl TOV XElYwva, 0,0028 tnv avolén kai 0,0029 1o KaAOKaipl)
Kal b (pe péyiotn tipn 3,4099 1o XElwva Kal EAaxIotn T 3,313 tnv Avol&n) og 0An
N JIAPKEIX TOU £TOUC.

O1 meploxég opwg B kal I, mou aAlelovtal Kupiw Ye Tpdta Bubol amd tov
OKTWPRPI0 pEXPI KAl TOV MAIo KABe £€TOLG, EH@AVICAV OTOJIOKN HEIWON TNE TIUNAG TOU
b kal avtiotoixa avénon ¢ TIPNAG TNG TIOPOUETPOU O, 0G0 TIPOXWPOUVCE N JIAPKEIO
aAigiog. OTote, evw TOo @BIVOTIWPO TIoU ApXIe N Tepiodog aAlgiag, &ekivnoav n
Tieploxn B amo tipég 6=3,3034, kai n meploxn ' b=2,9731, katéAnéav v avoién, Pe
TNV OAOKANPWON TN¢ TIEPIGdOL aAigiag, o€ TIHEC 3,0964 kai 2,8218 avtioTolxa.

AvtioTpo®n, ATOV N HETABOAN TWV TIHWV TNG TIOPAPETPOL a, YA TIG iOIEG
Tieploxeg B kau M omou amoé 0,0027 kon 0,0078 10 @BvoTIwPOo peTaPBANBnke oe 0,005
kal 0,0143 avtiotoixa tnv avoién.

Me dedopévo OTI Ol (PUOIKOXNUIKOI TIAPAYOVTEG, TIOU ETINPEALOLY TNV OXEON
pkKoug - PBdpoug oTiq TeploxeC B kai M, umdpxouv Kol PAACTO HE TIO EVTOVEC
METOPBOAEC KOl OTN TIEPIOXN A, UTIOPOUE va LTTOCTNPIEOVE OTI N EVIATIKA AAIEIQ PE
TpdTa BuBoU o€ pia TIEPIOXN, ETIIOPA CTN OXEON UAKOULG BAPOUC TWV AAIEVUATWV.

Mia mBavr] €€nynon g €midpacng auvtig sival 0TI N aAlgia pe TPATA, TOU

OTWG YVwpPIiCoupe €ival TIOAUCUAAEKTIKO €pYyOAEio, €mIdpd OTnv dlatpoen Twv

40

Institutional Repository - Library & Information Centre - University of Thessaly
09/08/2025 20:40:42 EEST - 18.97.9.174



HAkio & avi(non M. merluccius 010 ©gpuaikd KOATIO >YZHTHZH

MEYOAWVY 0€ PEYEDOC UTIAKOAIAPWY, KABWE MEIWVEL TNV TPOQN TOUC (TIOL OTTOTEAEITAI
amnd YAapla PIKPOTEPOL HEYEBOULC, TO OTIoI0 OUWC CLUAAAPBAVOVTOL aTIO TO €PYOAEIO).
Agv eTtnpeddel 10 010 TOUC MIKPOTEPOUC MTIAKOAIAPOULG, N TPOPN TWV OToiwv Eival
MIKPOTEPN O€ PEYEBOCG Kal PTTOPED va dla@lyel a0 TO AVOIYHA TOU PaTIoV TNE TPATOC.
Emiong, n 6npeucn twv PEYOAUTEPWY ATOUWY, MEIWVEL TN «TTECN» TIOU OOKEITAl OTO
MIKPOTEPO MPEYEDN, KABWE HEIVOVTOL Ol JIWKTEC TOUC KOl YEVIKA Ol OVIOYWVIOTEG
TOUC,.

To yeyovog, NG oLCXETIONG TNE AAlEiag TNG TPATAC, PE TNV ApVNTIKA PETABOAR
TOU OULVTEAECTN b TNC oxéong PRKoug - PBAPOUC TWV OAIELUATWY TNC, EPXETAl VO
evioxUoel TO yeyovog OTI OTnV TIEPIOXN A, PE Tnv oTtoia yivetal n cOykplon, n Afyn
TV OEIYUATWY EYIVE HPE ATIAADI, TO OTI0I0, WG YVWOTO, CLAANAPPBAvEl Ta Yapla HE
OQNVWUO TOUG OTO HATI. Apa €KTOC amoO TO PEyeBOg TIoU BewpEital TO 1I0AVIKO TIPOC
OEAVWHA, TO PIKPOTEPO CUAANQBEVTA ATOUO £XOUV TNV TACT) va Eival TI0 OyKwdn, O
avtibeon pe Ta HEYOADTEPO GUAANQPOEVTA TIOU €ival TIIO adUVANA, PE (PUOIKI] GUVETIEIN
NV TTWoN ¢ TIPAC b, oTo aAicuua Tov amAadiol. H pn gu@Aavion authg ¢ Taong,
OeiXvel OTI TO CUYKEKPIUEVO OAIELUA, OEV CUANAUPBAVETAl HE TEAVWHA OTO UATI TOU
SIXTUOU, OAAG PE UTTAEEIMO TOL OTa TOpIa (dixTLA).

TENOG, TIPETIEL VO TOVIOTEI OTI TA TIOPOTIAVE OTIOTEAECHOTA ETURERAIOVOLY TNV
OpPVNTIKA GXECN TIOU LTTAPXEl METAED TWV TIOPOUETPWY O KAl b, TV 0XECEWV UNKoLG —

Bapouc.

4.2. EYPQZTIA

H @uoik KaTdoTtaon Twv OTtoPwvV €vog TIANBUoUoL eEapTdtal OTo TN
olaTpoPn, TNV WEIMOTNTA Twv Yyovddwv, To @LAO, TNV NAKia, TNV E€moxn, TO
METOBOAICUO KOl TOV TIAPOACITICUO Kol METABAAAETAI HETO OTO £TOC E GUXVOTNTA TIOU
€COPTATAL OTIO TNV AVOTIOPAYWYH KOl T dlaTpo@IKr) Katdataon tou Yaplo (Froese,
2006).

Eetaloviag Tov OeiKtn eupwoTia w¢ OEIKIN TIPOCOPUOYNRG  &vo(q
(xuomAnBuopol (Booth & Keast, 1986 ot Ztepyiov, 1999) oe pia Teploxn, €ivai
EUPOVEG OTI Ol PTTOKOAIAPOI EPPAVIOUV KOAUTEPN TIPOCAPUOYN OTn TIEPIOX A OTIOU
€XOLUE TA MIKPOTEPO PBAON KABWC Kal TNV armayopeuan Tng aAlgiag pe tpdta Bubol
OAO0 TO XPOVO, YEYOVOC TIOU EVIOXVEL TNV APVNTIKN OxEon PETAEL TNC aAlgiog pe TpATa

Buboul Kal TNG PUOIKNAG KATACTAGNC TWV AAIEVPEVWV 1XBUOTIANBLGHWV.
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To yeyovog om, n mepioxn I eugavidel PnAdtepeg TIPEG amd TNV B 10
@BIVOTIWPO Kal TNV AVOIEN WTIOPEI va CUVOELETOIl PE TO YEYOVOG OTI TIC OVTICTOIXEQ
ETIOXEC OEXETAI PIKPOTEPN OAIEVTIKN TTEDT), € AVTIOEGN PE TO XEIMWVA TIOL TIPOTIYATAL

TIEPIOCOTEPO, YIA OAIEIO OTIO TIC HNXOVOTPOTEC.

O odeiktng Kn eival o TmAéov 0&IOTIIOTOC OEIKTNG €LpwWOTIag, KoBwg Ogv
€COPTATAl QTG TOV CUVTEAECTH] b. ZTOV MTIOKOAIGPO TOU OepUaikoU KOATIOU, TO
@BIvOTIWPO TTapoLaidlovTal Ol EAAXIOTEC TIUEC TOL KN Kal yia TIG TPEIG TePloxéC. H
ETIOPEVN ETIOXN TIOU €U@AVICEl EAAXIOTEG TIMEC €ival n Avolgn, oAAG POVOo yia TIC
TIEPIOXEC A Kal B 1ou €xouv HIKpO BdBog. Ol apamdvw XAPNAEC TIMEG, WTIOPOULV va
artioAoyn0ouv Aapavovtog LTIOY TNV OTIWAEID EVEPYEING TIOU LEIcTavTal Ta Yapla
TO0O0 YIO TIC PETAVAOTEVTEIC TOUG 000 KOl YIO VO aVTETIEEEABOUV OTIC PETAPBOAEG TwV
(PUOIKOXNUIKWV TIOPAUETPWY TNG BAAAccag, TIoU Eival TIO €VTIOVEG TIC OVTIOTOIXEQ
ETTOXEC KAl JYAAICTO OTIC TIEPIOXEC E HIKPOTEPO PAboC.

To yeyovog OTL a) TO €id0C OV €XEl XPOVIKA TIEPIOPICUEVN OVATIAPAYWYIKNA
TIepiodo, B) ) un OTTOPEN JEIYPATWY TO KOAOKAIpI ato TIG Babltepeg TeploxEC B Kal
I ge ocuvduaouo He y) TNV EAAEIPN IKOVOU apIBUOU OTOUWY O OAEC TIC NAIKIOKEG

KAGonNg (1-4), dev divel TNV duVATOTNTA TIEPAITEPW AVAALCNG.

4.3. HAIKIA KAI AY=HZH

Eival yvwot0 OTI Ol OCTEIVEC KOTOOKELEC TwV YOpIwV, €UQOVI(OLY OOUEG
(daKTLAIOLC), Ol OTIoie¢ XPNOIMOTIOIOLVTAL yia TNV avdyvwon ¢ nAlkiag. O
TIPOCJIOPICPOC, OUWC TNE NAIKIOC TOU MTIOKOAIGPOU, TTOPOUEVEL TIPORBANUA. Aev
UTTIAPXEl OKOPO GUU@PWVIO OTOV EVTIOTIIOUO HOP@POAOYIKWY XOPAKTNPICTIKWY HE ETROIN
TIEPIODIKOTNTA (€T 101 SAKTUAIOL), OUTE KOl GTOUG WTOAIBOUC TIOU OTTOJEIXTNKAV TO
KOTOAANAOTEPO UAIKO. TNV aCUP@WVIa vt @aivetal va cUUBAAAEL Kal TO OTI N
€EETAON TNC E0WTEPIKNAG OOMNC TOL WTOAIBOL TOU UTIAKOAIGPOU YIVETAI OUGKOAOTEPN
000 au&avel To Peyebog Tou atopou (AlattoUAn K.a.. 2000).

Av KOl TO OTIOTEAECUATA TNG TIOPOUONG €EPYOCiog, aKOAOUBOUV TIOAD
IKOVOTIOINTIKA TNV €€icwaon touv von Bertalanffy, Tpémel va €ipOCTE ETTIQUAAKTIKOI,
KOBWC TIPOYEVEDTEPEC EPYATIEC, TIOU APOPOUV OTNV QVENGN TOL WTTOKOAIPOU OTNV
OVOTOAIKN Meaodyelo, dgv divouv Kolvd aroteAéopata. H pyeyaAutepn dla@opd PeTagD

TWV EPELVNTWV, TIPOKUTITEI OTO PAKOC TNG NAIKIOG 1, KOBWC n XaunAotepn TIPN €ivail
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10 9 cm otnv Adplatik BdAacoa (Zupanovic, 1968) Kal 1 vPNnAOTEPN TIUNA Eival Ta
23 cm, OT0 ZaPWVIKO KOATIO (AIOTIOUAN K.d., 2000). To upAko¢ twv 14 cm Tou
UTIOAOYIOTNKE OTNV TAPOoLUCa €pyaaia, TTANCIAZEl IKAVOTIOINTIKA TO HYECO OPO TWV
EKTIMOUMEVWV UNKWV 100 £TOUC TIPOYEVECTEPWV EPYATIWV, TIOU €ival yopw oTo 15 cm.

To pnKog otnv NAIKia 2 petaBaAiAetal and 19 cm otnv AdpIatiKi Baiacaoa
(Zupanovic, 1968), ¢w¢ 34,2 cm, OTO ZAPWVIKO KOATIO (AlaTtoUAN K.a., 2000). H Tiyn
25,9 cm NG Tapovoag epyaaciag €ival KOVTA aTo PECO 0po (25 cm) TIPOYEVECTEPLV
EPYATIWV.

Mo v nAKia 3 ol Tipég mou divovtal gival amod 22,3 cm ot 6GAacoa Tou
Maopuapa (Papaconstantinou & Stergioiu, 1995), éw¢ 43 cm OTO ZAPWVIKO KOATIO
(AloTto0AN K.a., 2000). H Ty 32,8 cm tng Tapovaag epyaaiag €ival Aiyo o mavw
amé 10 péco 0po (30,5 cm) TIPOYEVECTEPWY EPYATIWV.

TENOC yia TNV NAKIa 4, TOo €0pOC TwWV TIMWV Kupaivetal amd 24,8 cm o1n
Balacca tou Moaopuapd (Papaconstantinou & Stergiou, 1995), éw¢ 49 cm oT0
ZOPWVIKO KOATIO (Al0TTO0AN K.0., 2000). H Tiury 38 cm tn¢ mapodoag epyaaciag sival
Alyo 1o évw aro 1o PEco 6po (36,5 ¢m) TIPOYEVECTEPWY EPYATIWV.

A&loanueiwtn €ival n TaUTION ATIOTEAECUATWY TNE TTOpolONG EPyaaiog Pe Ta
OTIOTEAEGUATO aTIO TIPOC@OTA dnuoaclevpevn epyaaia (Uskun et ai, 2006), n oroia
TIPAYUOTOTIOINONKE TNV AVATOAIKA TIAEUPA TOL AlyQiOL KOl GUYKEKPIUEVO GTO KOATIO
N ZP0PVNg, GTNV OTIoIO LTTOAGYICOV TNV NAIKIO TOU PTTOKOAIGPOU, PE TNV OVAYVWan
TwV OOKTLUAIWYV TOU WTOAIBoL. O1 PECEC TIMEC OAIKOU HAKOUC ava nAIKio Tou
LTTOAOYIoaV Ntav £/ = 14,69 cm, L2 = 26,30 cm, L3 = 34,90 cm ka1 L4 = 40,08 cm, ol
OTIOIEG Eival TIAPOWPOIEC UE TIC TIMEC TIOL EKTIMNONKAV oTnv Ttapoloa epyaocia (Z/ = 14
cm, £2 = 25,9 cm, L3 = 32,8 cm Kat L4 = 38 cm). Av otnVv oUyKplaon auth, AdBouue
UTIOYN TNV YEWYPOAPIKL B£0T, TA QUCIKOXNMIKA Kal BIOAOYIKA XOPOKTINPIOTIKA, KOBWC
KOl TNV OAIEVTIKA] dPaCTNPIOTNTA GTOUG U0 KOATTIOUC (Zp0pVNG Kol @gpuaikov), Ba
UTIOPOUGAUE VO SIKAIOAOYOOUME ATIOAUTA TNV UTTAPEN TNE £0TW KOl HIKPRG dI0QOoPAC
IOV TTOPOTNPEITaL.

Ztnv idla epyoacia (Uskun et al. 2006), o1 Tipég g e&icwong tou von
Bertalanffy, Tou ekTiu®nKav yia 1 0pCEVIKA PHOVO ATOUO TOU TIANBuouoU, divovtal
otov Mivaka VIIII. Eival ep@avéc Ot ol Tapamavw TIPEG €ival TIAPOPOIEC HE TO

OTTIOTEAECHATA TNG TIOPOUCACG EPyATiag, OTIWG Ttapouola gival Kai N T Tou dgiktn O
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(Munro & Pauly 1983) tn¢ mapolaong epyaciog Tou ival 2,942, ye TNV Epyacdia twv
Uskun et al. (2006) omouv 10 O’ ekTIPNONKe oTO 2,922,

MNivakag VI Tigég Twv apapéTpwv ¢ gicwaong tTou von Bertalanffy yia Tov umakaAidpo otnv

€LPUTEPN TIEPIOXN] TOL Alyaiou.

Mepioxn OTINe) Zoo k to

1.©gpuaikog K. 46,323 0,408 0,19
2.2u0pvng K. Apoevika 45,700 0,400 -0,10
3.Euoikoc K. 59,800 0,145 -1,59
4.Ayaio Bop. 103,700 0,075 -1,82
5. @gppaikog K Apcevikd 117,000 0,062 -1,57
5. @eppaikog K OnAuka 103,000 0,073 -1,53
6.Alyaio Kevtp. 104,000 0,075 -1,82

1.Napovoa gpyaaia, 2.Uskun et al (2006), 3. Papaconsantinou & Stergiou (1995), 4. Papaconsantinou
et al (1993), 5.Towevidng et al (1978), 6.Papaconsantinou & Stergiou (1995).

TEAOG, N o0YKpPIoN TWV TIMWV Zoo Kal k g e€icwang tou von Bertalanffy tng
mapoloag  €pyaciag PE TA  OTIOTEAECUOTO  TIPOYEVECTEPWVY  EPYOCIWV  TIOU
OlevepynOnkav aTov OEgPUOIKO KOATIO OAAA Kol OTNV €LPUTEPN TIEPIOX TOL Alyaiou
(Mivaka VI, epavidel mwon ¢ TIPAG Tou Zoo CTNV TIOpouca EPyacdia Kal
avtioToixn av&non ¢ Tiun Touv k.

To yeyovog autd Bewpeital @UOIOAOYIKN avTidpaacn ade 1XOuoTIANBLoPo0G
OTOUC OTIOIOUC OOKEITAl EVTOVN AAIEUTIKY dPaCTNPEIOTNTA, KOBWC N LTIEPOAiELON dEV
ETUTPETTEL OTa YAPIa va QTACOLY Ot PEYAAa peyEBn Kol Ta wOei o ypriyopo pubuo

av&nonc (Ztepyiov, 1999).

44

Institutional Repository - Library & Information Centre - University of Thessaly
09/08/2025 20:40:42 EEST - 18.97.9.174



HAio & A0Enon M. merluccius 1o Ogpuaiko KOATIO ZYMIMEPAZMATA

5.2YMINEPAZMATA

ATIO TNV avAALCT) TWV ATIOTEAECUATWVY EiVal EUPAVEC OTI:

e H umepoxn Twv BNAUVKWV EVAVTI TWV OPOEVIKWY ATOUWY, CGTIC OXETEIC aDENaNg
(UNKOC-BApog, eLPWOTIA), Bewpeital APEANTEQ.

e Ol oxéoelg ad&nong oTo PTIOKAAIAPO €ival APETa EEAPTWPEVEC OTIO T TIEPIOXN
dlaBiwong Kal Kupiwg omd TNV OAIEVTIKI) OPACTNPIOTNTO TIOU dlEVEPYEITAI
oTnV TEPIoX KB pe TNV ad&non Toug €XOUUE avENon TNC TIMAC O Kal
avtioToIixn peiwon g TIpNg b.

e XN JauOP@WaN ToL OEIKTN EVLPWOTIOC TOV KOBOPICTIKOTEPO POAO @AIVETAL VA
€XEl N OAIEVUTIKA TIEON TIOLU OOKETOl OTn TEPIOX KaBwg n auvénon g,
ETUPEPEL TITWAON TWV TIHWV EVPWOTIOC OTO CLYKEKPIUEVO OAigLLIA.

e O JTIOKOAAPOC OTO OepUAIKO KOATIO OEXETAl €VIOVN OAIEUTIKN TIiEOT), HE
QIXMN TIG TIEPIOXEC OTIC OTIOIEC ETUTPETIETAL I AAIEID TNG PNXOVOTPOTAG.

e O uPnAOCg puBUGG TTPOCOPUOYNC TOL €idoug o€ ouVOLOCUO HE TN YpPHRyopn
Oetikry petafBoAr; tou k (puBpol al&nong), KaBIoToUV €eATUOOPOPO TNV

EKTPOI] TOU.
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