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To tapdv BBAlo Baoiotnke otnv avdykn va opyavwBel oTn xwpa pag éva eBvikd olotnua mapakoAoudnong
TWV GALEUTIKWV IOPWV TNG. EvTw petagy, ekddbnke and tnv E.E. o Kavovioudg 1543/2000 1| tpornorouidnkav ridn
UNApPXOVTEG KaVOVIOMOL, TL.X. 2846/98, oL oroiolL €6ecav To OAo eyxeipnua oe véa dldoTtaon, enewdr] oL KAvoviouol
autol TEPLYPAPOUV AETTTOUEPWG TIG AVAYKEG €VOG OAOKANPWHEVOU OUCTNMATOG CUAAOYNG PBLOAOYIKWV KAl
OLKOVOUIKWY OTOLXElwY, TIC UMOXPEWOEIG TOU KPATOUGQ MEAOUG KAl TWV OCUMUETEXOVIWV (QOPEwv oTd
npoypduuara, Tov npolnoloylopd toug, KA. Ma to Adyo autd, kpiBnke okoémpo and 1o ouyypagpga va
eMeKTelvel TNV paypateia Tou kat va mepIAdBel, ektdg and ekeiva Mou avaPEpovTal 0TouG KAvoviououg, Kal
oplopéva emmAéov kepdhaia ta omoia Ba Bonbrioouv Tnv KaAUTepn katavonon Tou TPEORARUATOG Tou
napoucotdleln ouvtagn evog MPOoYPAUHATOG CUAOYTG AALEUTIKWY OTOLXEIWV.

2T0 mPWTO KePAAalo Tieptypdpovral ol Yevikég apx€g Tou Tpénel va kabopifouv éva ouotnua
TapakoAoUBnong aNEUTIKWY TIOPWYV, AETTOPEPYIG 0dNYOQ YIa TN CUYKEVTPWON TWV KATAANNAWY OTATIOTIKWY
QALEUTIKWV OTOLXE(WV, Ol KATAAMNAEG JelypatoAnyieq Kal €MOKOMAOELG TIoUu TPEMeL va opyavwboulv, Ta
npopAruata g moAueldiknig aAlelag Ta omnoia eival WBlaitepa olvbeta otn Meodyelo, Ta onoudaidtepa Adn
delypatoAnyiag katn ano@uyr Toug Kat, TEAOG, 0 OPLOKAOG TNG YEWYPAPIKAG LoVADAG AALEUTIKNG dlaxelplong.

2710 deUTEPO KEPAAAIO TIEPLYPAPETAL N UTIAPXOUOA KATAOTAON TwV dlapdpwV OTATIOTIKWV aAlelag TG
Xwpag, énwg g EXYE, tTng ETANAA, Tng Aypotiknq Tpdmnelag kal Twv urtapXOvTwy BLOAOYIKWY OTOLXElwY TTou
€XOUV OUYKEVTPWOEL TA EPEUVNTIKA I3pUpata Ta TeAeutaia Xpdvia ota mAaiola dlapépwv KOWOTIKWY, WG e TO
TAeloTOV, MPOYPAUUATWY.

210 TPiTO KEPAAAIO TIEPLYPAPOVTAL TA CUOTHUATA CUAOYAG GALEUTIKWY OTOLKElWV TToU epappdlovTal ot
Xwpa f npdkelral va epappootolv Bdoel Twv Kavoviouwv g E.E. (2847/93/12.10.93, 2846/98/17.12.98 kal
1543/2000/29.06.00).

210 TéTapTo KepdAaio mpoteivovial dldpopa OAOKANPWHEVA CUOTNATA CUYKEVIPWONG OAEUTIKWY

gTolxelwv rmou oToxeUouv TN CUANOYY):

e BLOAOYIKWY OTOLXEIWV [ Ta oTtoudaldTepa aNEUTIKA epyaleia Ttou YapeUouv otn Xwea,

e OTOIXEWV ANEUTIKNG TIPOOTIABELAG TIOU OUYKEVTPWVOVTAL £(Te [e TN YEBODO Twv mapatnenTwy erni Tou
OKAPOUG elTe e TN LEBODO TWV TOTIKWY AVTATIOKPITWY,

e OAleUTIKWV oTolxelwv Tou cUNAEyovTal e Tn HEBodo Tou BIBAou 1) Tivakiou avapopdg ahleupdtwv (log
book),

e  BLOAOYIKWY OTOLXEIWV KAl AALEUTIKYG TIPOOTIABELAG TIOU GUYKEVTPWVOVTAL ATt TIG EKPOPTWOELS, KABWG, KaL Oe

e OPLOMEVEG OKEYELQ YA TNV opydvwon evleg CUCTAMATOG TAPAKOAOUBNONG TWV TIHMWY TWV ANEUTIKWOV
TPOIOVTWV.

TéNog, oTO0 MEUTTO KePAAAIO TPOTElveTAl TO OPYAVOYPAUUA €VOG OAOKANPWMEVOU OCUCTNUATOG
TIapakoAoUBNoNG TWV AAEUTIKWOV TIOPWY TNG XWPAs, BACIoNEéVo 0TO GUVOAO TWV AALEUTIKWY OTOoLXelwv TTou Ba
OUN\éyovTal e Ta TIPOTEVOEVA OXHATA.

ZenréuPplog 2002
Ap. K. MNanakwvotavtivou

Aigubuvtric Ivotitoutou @aiaooiwv BioAoyikwy MNMépwv
EBvikd Kévtpo OaAaooiwv Epsuvav
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ABSTRANCTI

The first chapter describes the general principles that should characterize and describe a system for the
monitoring of fisheries resources, the detailed directions for the collection of the suitable statistical information, the
required samplings and reviews that should be organized on the basis of those principles, the problems of multi-
species fishery - which are particularly complex in the Mediterranean, the rationale for selecting suitable sampling
design, the major sources of sampling biases and how they could be possibly reduced and, finally, the
implementation of geographic unitin fisheries management and the advantages of its use in the Mediterranean.

The second chapter describes the existing fisheries statistics and databases in the country, such as the National
Statistical Service of Greece, the Fishery Development Corporation, the Agricultural Bank of Greece, as well as
other data sources coinciding mainly with the research institutes of the country and gathered in the recent years
within the frame of various, mainly EU, research projects.

The third chapter describes the routines of fisheries data collections that are applied in our country now days or
will be applied in the future in accordance to the existing EU regulations (2847/93/12.10.93, 2846/98/17.12.98 and
1543/00/29.06.00).

In the fourth chapter a comprehensive system of collection of fisheries data is described that aims in gathering
(a) biological information on the major target fishes collected with the main fishing gears used in the country, (b)
data on fishing effort of the main fishing gears through either on board sampling or by reports of local observers, (c)
fisheries data collected from the log books, and (d) biological data and fishing effort from the landings. The above
features are considered prerequisite while organizing a data collection system focusing on the rational and holistic
management of fisheries resources of the Greek seas.

Finally, in the fifth chapter an Integrated System of Fisheries Resources Monitoring (ISFReM) for the country is
proposed, based on the full amount of fisheries data that will be gathered through the aforementioned
comprehensive data collection system. The Greek research institutes will contact the appropriate data collection
and the user of ISFReM will be the General Directorate of Fishery of the Ministry of Agriculture, responsible for the
application of fishery policy in the country.
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Ymdpyouv TToAA0i Adyol TTou KaBioToUv SUGKOAN TNV KTiUNon Twv IxBuoamoBeudTwy Kai Tn dlaxeipion Toug oTn
Meooyelo. ‘Evag atmmd Ttoug amroudaidtepoug Adyoug gival n EAAeIwn oAOKANpwUEVWY BIOIKNTIKWY OOPWYV TTOU va
aoyohoUvTal ye OAa Ta oTadia TNG dIaXEIPIONS TwV BIOAOYIKWY TTOPWYV TwV KPATWV TNG TTEPIOXNG. EKTOG auTtou
uTTdpyouv kai dAAol Adyol TTou kaBiaToUv SUGKOAN Tnv opBoAoyikr) diaxeipian Twv alIEUTIKWY TTOpwVY TG Meooyeiou,
OTTWG 0 PEYAAOG apIBPGG €10WV TToU aTToTEAOUV aAIEUTIKOUG OTOXOUG, N SUCKOAia aTn delypaToAnyia eUTTopeUCINWY
AAIEUPATWY, 0 JEYAAOG apIBUOG AIaVIWY EKQOPTWAONG, N MEYAAN TTOIKIAIG QAIEUTIKWV TEXVIKWY, 0 JEYAAOG apIiBUOS
MIKPWYV OKAQWV TIOU OVAKOUV OTNV TTAPAKTIAa OAIgia, n avaykaidtnta €MPOPPWONG TwV ETTIOTNUOVWY TTOU
aoxoAouvtal ye TNV aAigia, aAAG Kal o1 SIOPOPETIKEG TTPOTEPAIOTNTEG TWV dIAPOPWY KPATWYV TNG TTEPIOXNG. H EAAEIWN
TWV TTAPATTAVW TTANPOQPOPIWYV aTroTEAE AOYO YIa TNV TTEPIOPICPEVN AVATITUEN TNG AAIEUTIKNAG £peuvag oTn Meodyeio,
aAAG Kal OTn XWpPa phag, Ye avTigtoixn OucokoAia oTn dlaxeipion Twv AMEUTIKWY TTOpwY. ATTapaitnTn, OPWG,
TpoUTé0eon yia Tnv oAieuTik Olaxeipion e€ival N ouAloyrl KATAAANAwWV OAIEUTIKWY GOTOIXEIWV Ta  oTToia
OUYKEVTpWVOVTAl ME €EeIBIKEUPEVEG PEBOBOUG BelypaToAnWiag, woTe va AVTITIPOOWTIEUOUV 000 UTTOpOoUV
TEPITOOTEPO TNV AMIEUTIKN KOTAOTOON TG Trepioxng deiypatoAnwiag. ‘Etol, eivar emBeBAnuévn n avaykaidtnta
oUvTagng Kal EQapPoyng evog eBVIKOU TTpoypaUaTog GUANOYAG OAIEUTIKWY OTOIXEIWV OTN XWPA Jag, To o11oio Ba gival
EVOPHOVIOUEVO HPE AVTIOTOIXA TTPOYPAUMATA TwV GAAWY KpaTwv TNG Meooyeiou kal Ba aToxelel aTnv 0pBOAOYIKH Kal
OAIOTIKM DlaxEipion Twv AAIEUTIKWY TTOPWY TNG.

H peAétn Tng aliciag n otroia xapakTnpiCetal ammd TN XPron TTOAAWVY Kail SIAQOPETIKWY OKAPWY, AAIEUTIKWYV
epyaleiwv Kal oToxeUel o€ TTOAG Kal SIaQOPETIKG €i0n waplwy, epgavifel TTOAEG duakoAieg a'oha Ta emireda. Ol
OUOKOAiEG auTéG cuvowidovtal wg TTPORARUaTA: a) KABOPIGHOU BIAXEIPICTIKWY OTOXWY, [B) atrouaiag epapuoyng
ATTAWV PoVTEAWY Kal'Y) SUoKOAIag oTnv Afjyn aTro@accwy, eEQITiag Twv TTOAWY dESOPEVWY UWIOTNG TTPOTEPAIOTNTAG
TIOU TTPETTEI VO CUYKEVTPWOOUV O€ OXECN UE TO TTEPIOPITUEVO avBpWTTIVO SUVAPIKO TTou ouvhBwg diaTiBeTal yia TN
OUYKEVTPWOT TWV TTANPOPOPILIV QUTWYV. To yeYovOg OTI EKTOG TV BIOAOYIKWYV OTOIXEIWV Eival aTTapaiTnTog Kal £Vag
MEYAAOG apIBUOG OIKOVOUIKWY OTOIXEIWY yia TNV Katavonon Tng aAigiog, AayBavopévou uttoyn Ot n aligia dev
artroTeAei pévo Biohoyikr) diadikacia aAAd, KUpiwg, OIKOVOUIKK, KaBIoTd To 6A0 eyXeipnua TTepiocdTEPO oUvBeTO. Ta
Bagika oToixeia TTou gival atmapaiTnTa yIa TNV aAIEUTIKN dlaxeipion €ivar: a) n aAIEUTIKr TTapaywyr], B) o aAIEUTIKOG
aToA0G, Y) N aMIEUTIKA TTpooTIaBEela, &) opiopévol PIoAOYIKOI TTAPAPETPOI TwV EI0WV OTOXWYVY, Kal O) ekeiva TTou
TTEPIYPAPOUV TNV OIKOVOUIKI| KAl KOIVWVIKI KATACTAON TWV AAIEWV.

21N ouvéxela KAataBAAAETal ONUAVTIKA TTPOCTIABEI0 OTNV TTEPIYPAP] TWV YEVIKWY APYXWV CUAAOYAG Twv
QAIEUTIKWV aToIXEiwv, n otroia kaBopifeTal amd Tn didBeon Tou aTTAPAITTOU AVOPWTTIVOU BUVOMIKOU, TNV
IKQVOTTOINTIKA TTEPIYPAPH TNG KATAOTAONG TWV AAIEUTIKWYV TTOPWY, TNV EKTIUNGN TNG OIKOVOUIKAG OTTOB0TIKOTNTAG TOU
AAIEUTIKOU TOPED KAl TOV UTTOAOYIOHO TOu «KEPOOUG» Tou Wapd. Ta aToixeia autd oTnv aAicia gival TTOAUTTOIKIAG Kal
KOAUTITOUV TO GUVOAO TWV ATTAPAITATWY TTANPOQOPIWY YIa TNV KaTavonaon Kai diaxeipion Tou Topéa. OTTwodATIoTE,
OUWG, N ETTITUYXIO TNG TTPOCTTIABEIG auTHG oUVOUAeTal e TOV KaBopiopd TNG TTONITIKAG Kal TNG OTPATNYIKAG TTou Ba
akoAouBnBei yia TN GuAAoyr] TwWV CTATIOTIKWY OTOIXEIWY, YEYOVOG TTOU KOABIOTA atrapdaitnTo TV opyavwon evog
oxediou €mMOKATINONG, TNV EKTIUNGN TNG AMIEUTIKAG TTAPAYWYAS ME dIaQOPETIKEG uEBOdOUG, TN digpelivnan TINYwWV
OUAAOYNG QNIEUTIKWV OTOIXEiWV TTou €EUTTNPETOUV AAAEG XPNOEIG, TN XAPTOypPA®nan TwV TTNYWY OUANOYAG Twv
QAAIEUTIKWV OTOIXEIWV KA TEAOG TN OTATIOTIKA TTPOCEYYIOT TNG ETTIOKOTINONG O€ TTOIOTIKO Kal XWPOTAEIKS ETTITTEDO.

Meydhog apIBu6S HOBNUATIKWY POVTEAWY, Ta OTTOIO OTTAIMOUV GNUAVTIKO apIBUO BIOAOYIKWY TIAPAUETPWY OTTWG ONEUTIKN
TTOpaywyn Kai TTpooTidBeia, nAikia, aufnon, Bvnoiudtnra KATT, eival dIoBEéoiua yid TNV €KTIUNON TNG KaTdoToong Twv
1xBuoommoBepdmwy kai T dlaxeipiony Toug, evw TIOMA povTéAa Tou epapudlovial orjuepa, AauBavouv uttoyn Kol Tig
KAipaToAoyIKEG aMayeg. H AlisuTikr) Mapaywyr avd Movada ANeuTikig MpooTtdBeiag (MAMAIM) eival évag 1Bioitepa ONPOVTIKOG
Oeiktng TG apBovia Kal auyxpOvwg kaBopilel To eTTITTESO ANEING TOU TTOPOU. 2T CUVEXEID OVOAUJETOI N ONUACIC TTOU £X0UV TNV
QNIEUTIKT) DlayEipIoN Ta omTopPITTITOEVA ONIEURIOTA, N KaTA €i00G Kal Prkog aUvBean Tou aNIEUKOTOG, N OpIoBETNON TNG TTEPIOXNS
oNegiag kol 0 KaBopIoPOS TNG OuGdag ammoBéuaTog, n Xpovikr didpkeia oAigiog, N ekTiunon g MAMATN, ™G aNEeuTIKAG
TIPOCTIABEING KOl TOU XPOVOU ANEIG TwV SIGPOPETIKWV OAIEUTIKWV EPYOAEIWV.

H guAAoyn Twv oToIxEiwv TNG aAIEUTIKAG TTapaywyrg Kal TTpoaTrdbeiag Baacifetal ato oxedlaoud KAaTtaAANANg
€TMOKAOTINONG, VIO TNV 0pYyAvwan Tng otroiag Ba TpETTel va AngBouyv uTréwn Ta akdAouba: a) KaBopIoPOG AVTIKEINEVOU
n €€€1dikeuan Tou OKOTTOU TNG ETTIOKATINONG, B) YEWYPAPIKF KAAUWN 1] 0ploB£TNAN TOU TTANBUCOU Kal KATNYOPIES TwV
TTOPOPETPWY TTOU Ba KaAUWel (TT.X. €idn, aNIEUTIKEG TEXVIKEG), Y) TUTTOI TTAnpo@opIwyY TTou Ba cuAAeyoulv, BabBudg

MONOTPAODIEY ©OAANALIIQN ENIXTHMQN, No §

13



14

uttodIaipeong Twv aToixeiwv, péBodol pETpnong &) opydvwaon PeBOdwY CUANOYAG Twv OToIXEIWY, €) €TMAOYA
KaTaAAAou delypaToANTITIKOU TTAQICIOU KOl OpyGVWOT TOU O€ TIEPITITWAN TTou Oev €xel Yivel, Kal aT) €TMAOYR TNG
povadag delypatoAnwiag kai TUTTO Tou OgiypaTtog (TT.X. OTPWHATOTTIOINUEVO, O TTOAAG eTTiTeda), KaBopioud Tou
HeyéBoug Tou Kal péBodol emAOYAG Tou. To yeyovog OTI N TTApATTAvVW ETTIOKOTTNGN KOAEITAI va KOAUWEI TTOAUEIDIKA
aAigia, 6TTwg eival n Meooyeiakn aAigia, KaBIoTa To OAo eyxeipnua TTEPICTATEPO TTOAUTTAOKO.

H aligia €€l Kl CNUAVTIKY OIKOVOUIKO-KOIVWVIKI SIA0TACN PE OTTOTEAECUA VA €ival ATTOPAITATOG O OXESIOOUOG
ETTIOKOTIAOEWY TTOU OTOXEUOUV GTR OUAAOYI OIKOVOUIKWY KOI KOIVWVIKWY AMEUTIKWY OToIXEiwv. AvAueoa oTIg
OuOoKoAieg KaBOPITHOU TWV OIKOVOUIKWY OTOIXEIWY TTou atraitolvTtal yia TNV aAieuTIkA dlaxeipion eival n aduvapia
€QAPUOYNG TWV PETPWV N TwV TTapePPATEwWY TTOU TNV €VIGXUOUV Kal N S1agopoTIoinar] TnNg atré TG avaTITUEIOKEG
OpaotnpidtnTeg. MNa va CemepaocTolv o OUOKOAIEG auTéG n aMieuTikr) diaxeipion Ba BaoioTtei g KATAAANAEG
TTANPOPOPIEG, 01 OTTOIEG JETA TN GUAAOYT Kal agloAdynan Toug Ba TrpoTeivouv dIaXEIPICTIKEG TTOPEUBATEIS, O OTToiEG Ba
a&loAoynBouv peTd atré IKavo Xpoviko dIGaThUa, TOOO WG TTPOG TO aTTOTEAETHA TOUG, GO0 KAl WG TTPOG TO KOGTOG TOUG
Kal TOV XPOVO Kal TNV AKPIBEIA TOU ETTITEUXOEVTOG OTOXOU. Ta aTTApAiTNTA OTOIXEIO TTOU TTPETTEI VO OUYKEVTPWVOVTAI O€
Jio OIKOVOUIKO-KOIVWVIKI ETTIOKOTINON €ival Ta akéAouBa: a) dour) Tou atdlou, B) aAieuTiki dpacTnEIOTNTA, Y)
OIKOVOMIKG Bedopéva TNG aAIEUTIKAG TTapaywyng, 8) epyaTikd duvapiké Kai €) eytropia. Mepikd atéd Ta aToixeia autd
TIPETTEl VO OUYKEVTPWVOVTAI O€ POVIUN BAon Pe KATAANAEG XPOVO-XWPIKES ETTIOKOTINOEIG, EVW GAAA EUKAIPIOKA,
avaAoya Pe TIG TTapEUBATEIS OTOV KAGDO.

Tnv TeAeutaia dekaetia TToAOI B1EBVEIG Opyaviouoi TTou acxoAouvTtal Pe T BIAXEIPION TwV AMIEUTIKWY TTOpWV
€xouv eloaydyel aTnv aAIEUTIKN dlaxegipian TNV €vvoia TNG YEWYPAPIKAG Jovadag aMieuTIKAG Slaxeipiong (management
unit) n otroia oToXEVEl, CUVABWG, OTOV KABOPIoPS Kavovwy dlaxeipiong Twv d1aoUVOPIaKWY IXBuoaTToBeATWY TToU
Kupiwg atravtouv o€ 81eBvr vepd. ZTa TTACiCIa TOU KABoPIoUoU TWV YEWYPAPIKWY HOVABdwWYV aMIEUTIKAG BIaxXEipiang yia
TNV Meodyeio OdAaocoa, n EmoTtnuoviki ZupBouieuTiki Emimpot) (SAC) Tou NevikoU ZupBouAiou yia Tnv AAigia Tng
Meooyeiou (GFCM/FAQO) atmro@daioe OTTWG Ol YEWYPAPIKEG HOVADES AANIEUTIKAG dlaxeipiang Ba TTpéTrel va eugavifouv
TIG akOAouBeg TTpolTToBéoEIg: a) va gival SIOPOPETIKN N OIAXEIPIOTIKA Toug dpdaon, Xwpig dpwg autd va eival
atrapaitnTo, B) va eival dilaBéaiun f va atroteAei apean TpoTepaidTNTa diIEPEUVNONG N ETTIGTNUOVIKI TTANpo@Sopnon
TNG KaTAoTAoNnG Twv IxBuoatroBeudtwy Toug, Kal y) To SAC va eival o B€0n va dWOEl CUYKEKPIYEVN DIAXEIPIOTIKA
mAnpopdépnon. O1 eAAnVikEG BGAaooeg kKaTtahauBAvouv TPEIG YEWYPOQIKEG POVAdEG aAIEUTIKAG dlaxeipiong TTou
XwpoBeToUvTal pia aTo 1évio, pia oTo Alyaio TrEAayog Kai ia GAAN yupw atré Tnv KpnTn.

>tnv EAAGSa o1 aTaTioTikEG TNG BaAdaaiag aAigiag cuAAéyovTal aTrd TPEIG OpyavIoPoUg: a) TNV EBvVIKA ZTaTIoTIKNA
Ymnpeoia (EXYE), B) Tnv ETaupeia Avamtuéng Tng AAigiog (ETANAA) kai y) Tnv AypoTiki Tpdtreda Tng EAAGSOG (ATE).
Ol emoKoTIACEIG gival aveEApTNTEG E ATTOTEAETUA TA OTOIKEIQ TTOU OUYKEVTPWVOVTaI OV €ival GuyKpioiya petaguy
Toug. H EXYE éxel opyavwoel éva oUoTnua GUAAOYIG OAIEUTIKWY OTOIXEIWY O€ €BVIK KAIHOKA KAl IO TOV OKOTTO auTO
guvepyddetail e 1o YTToupyeio Mewpyiag, Ta Aiyevapxeia, Ta TOTNIKG TEAWVEIN Kal AvTITIPOCWITOUG TNG 0€ dUOUG Kal
KolvoTnTeG. H PBacikr TTpoTepaidTNTA TOU GUCTHAMATOG €ival N CUAAOYN OTOIXEIWV QAIEUTIKAG TTOPAYWYNG Kal
aTTaoXOANONG, AAAG 0 AAIEUTIKOG OTOAOG €ival TTOU XPNOIUOTTOIEITAI VIO TNV EKTIUNON TG QAIEUTIKAG TTApaywyng. MNan
GUAAOY TWV OTOIXEIWV TO XWPIKA VEPA £XOUV XWPIOTEI 0€ 16 TTEPIOKES KAl OUO TTEPIOKEG EKTOG EAAGSOG. AvaopiKd e
Ta aNIEUTIKG epyaAgia BiakpivovTal TECOEPIG KOTNYOPIEG: a) aupdueva epyaleia pnxavoTpaTtag, B) KukAikd dixTua ypi-
Yp!, Y) TTeCOTPaTEG Kal 8) GAAa TTapdkTia epyaleia (0TaBepd dixTua, TTapayddia, HIKPG KUKAIKA, BoAkoi K.ATT). Me Bdon
TO TTOPATIAVW KPITAPIO N OAIEia XwpideTal o€ TPEIG KATNyopieg: o) YTTEPTTOVTIA 1] ATAQVTIKHA, TTOU £EAOKEITAl PE
unxavoTpata ektog Meooyeiou, B) Méon AAigia TTou EEOOKEITOI PE UNXOAVOTPATA KOl YPI-YPI EVIOS TWV XWPIKWY UdATWY,
Kal y) Mapdktia ANigia. Ava@opikd he TNV aMEUTIKR TTapaywyn TTEPIAauBAvel TEOTEPIS BIOAOYIKEG KATNYOPIES: O)
wapia, B) KePaAOTToda, y) KApKIvoeidr) Kal ©) TTeAeKUTTOda. TEAOG, N TTapaywyr) dIAIPEiTal O€ TPEIG TTOIOTIKEG
KOTNyopieg: a) TpwTn, B) 0eUTEPN KA Y) TPITN.

270 TTACiTI0 TWV ETTIOKOTINOEWY TNG EXYE AapBdavouv xwpa TECOEPIG OTATIOTIKEG ETTICKOTINOEIG, N KABE pia atrd
TIG oTToieg oTOXEUEI O€ BIAPOPETIKO TUARUA Tou 0TOAouU: a) @aAdooia AAigia - Etiokotnon 1 (©AE-1), KaAUTITEl TIG
dpaOTNPIOTATEG TWV PUNXAVOKIVATWY BaAACTiwV aAIEUTIKWY OKAQWV Pe unxavh >20HP trou wapelouv ata eAANVIKA
Xwpikd Udata kai otn Meodyelo, B) O@aAdaoia AAiia - ETiokétnon 2 (©AE-2), kaAUTITel TIG dpacTnpIOTNTEG TWV
HNXAVOKIVATWY BaAAoTiwVv aAIEUTIKWY OKaQWV e pnxavy) <19HP TTou wapevouv TTANciov Twv akTwy, y) @aldooia
Ahigia - Emokomnon 3 (©AE-3), KAAUTITEI TIG OpaOTNPIOTATEG TWV W UNXAVOKIVITWY AAIEUTIKWY OKOQWYV (KWTTAAATA
OoKAgn) TOU Wapevouv TANgiov Twv okTwv, kal &) Ymepmovria Oaldooia AAligia (OAE-0), KaAUTITel TIG
OpaoTNPIOTATEG TWV AAIEUTIKWYV OKAPWYV TTOU WapeUouv £Ew atrd Tn Meadyelo. 1o Keievo TTepIypa@eTal avaAuTIKa O
oxedlagudg, N KGAUWN, N TTIVAKOTTOINGT KAl TO TTOIOTIKG TIPO@IA EKAOTNG OTTO TIG TTAPATIAVW ETTIOKOTTATEIG.

H ETANAA givai pia un kepSooKOTTIKN £TaIpEia UTTO KPATIKO EAeyX0 TTOU €x€l 10pUBEei atrd To YTroupyeio Mewpyiag,
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v ETBA ka1 Tnv AypoTikr) Tpdtreda yia va avaAdBel dpactnpidTnTeg Tou evioXUouv Tnv avaTTuén tng aligiag. H
ETANAA, peTagl Twv dpaatnpioThTwy Tng diaxelpieTal TIG dEKA IXOUOTKAAEG TNG XWPAG Kal €ival UTTOXPEWMEVN aTTO
TOV I8PUTIKG TNG VOO VO CUYKEVTPWIVOUV CGTATIOTIKA OTOIXKEIO TWV AAIEUTIKWY EKQOPTWOEWY KAl TWV PETOPEPOUEVIIV
AANIEUPATWY PEOW OUTWYV TWV ayOoPWY KAl Va T YVWOTOTToI00V KABE Prjva oToug evolagepouévous opyaviopoug. MNa
TNV uAoTroinon autwv Twv uttoxpewoewv n ETANAA €xel opyavwaoel £va S10iKNTIKO aUoTnua TTou BadieTal o€
aTr’eubeiag PETPNOEIG TwV DIOKIVOUPEVWY OAIEUPATWY PEOw TwV IXBuooKoAwv. 2Toug Tivakes Tng ETANAA Ta
aAlelpaTa KOTOTAoOoOVTal avaAoya PE TNV TTPOEAEUCT] TOUG O€ TEGOEPIG KATNYOPIEG: a) EAANVIKAE, B) MECOYEIOKA, Y)
atAavTIKoU, Kal 8) ECWTEPIKWY UBATWY, avaAoya e TNV QPECKOTNTA TOUG a€ dUO: a) PPECKA Kal B) KATEWUyUEvVa.
TéANOG, KataypA@eTal Kal n TOIOTIKA Toug agia (katnyopia A, B kai IN). 210 Keigevo TTEPIYPAQETAl OVOAUTIKA O
oxedlaopdg, N KAAUWN, N TTIVOKOTTOINGCT KAl TO TTOIOTIKO TTPOMIA TNG ETTIOKGTINONG.

H Ayportikn Tpdrrela oT1o TTAioIa Twv dpACTNPIOTATWY TNG EiXE OPYAVWOEl £va oUCTAUA CUANOYIG OTOIXEIWV TG
TTPWTOYEVOUG TTAPAYWYNG, avAuEeaa aTa oTToia Kal aAieuTIKA. Ta Kpithpia TG ATE yia Tnv Tagivounon Twv aAIEUTIKWY
OKa@WV AauBavouv uTTéWn Toug TNV TTEPIOYN TToU aAIEUOUV Kal Ta AEITOUPYIKA XOPOKTNPIOTIKA TOUG, €101 dlakpivovTal
€€l PeyAAeg aMIEUTIKEG KATNyopieg, TTpooaugnuévn Pe ekeivn Twv UBATOKAAAIEPYEIWV: Q) TTAPAKTIA, B) uéan, V)
peogoyeiakn, 8) atAavTikn, €) oTToyyoMigia, Kal oT) eowTePIKWV UdATWY. Ta KpitApia TG ATE TTou avag@épovtal aTnv
Tapaywyr otnpifovral atnv TTpoéAeuan (BdAacoa, AipvoBaAacoeg, IXOUOKAAAIEPYEIES), TN PPECKOTNTA (PPECKQ,
KATEWUYHEVA) TNV Tagivounon (wapia, KEQAAOTTodd, KAPKIVOEIDN, OTTOYYOUG) Kal € EUTTOPIKA KpITAPIA (TTo16TNTA A,
B, I, A). Z10 Keipevo TTEPIYPAPETAI AVAAUTIKG O OXEDIOOHOG, N KAAUWN, N TTIVAKOTTOINGON Kal TO TTOIOTIKO TTPO®IiA TNG
emokotnong. H ATE otapdrnoe 1n cuAAoyr| OToIXEiwv TNG TTpWToYEVOUG TTapaywyrg To 1999.

Ta ixBuoatroBéuaTa peAeTolvTal aTTd Ta EPEUVNTIKA IVOTITOUTA TNG XWPOG OTO TTAQICIO TTOAUETWY £PEUVNTIKWV
TTPOYPANMATWY TTOU XpnuaTtodoTouvTal atmod €Bvikoug, aAAd Kupiwg, atrd KoIvoTIKoUG TTopoug. Ta BevBoTreAayika
ammoBEpaTa TG XWPag JEAETABNKav Kupiwg atd 1o EBvikd Kévtpo @alaoaiwv Epsuvwy (EKOE), evid Ta TTeAayIKa
atré 1o lvaTitouto @aldooiag Bioloyiag Tng Kpntng (IOABIK). To mpoypappa MEDITS eival éva S1eBvEG TTpoypappa
OuMoyrG BioAoyikwy dedopévwy yia Ta BevBotreAayikd wapia Tng Meooyeiou Tou aAigiovTal Pe unXavoTpaTa TTouU
O1egnxOnke atrd 1o 1993 péxpr To 2001 kai xpnuatodoTiénke atod Tnv EE. To mpdypappa eviayxBnke atov Kavoviouo
NG EE 1543/200 ka1 ouveyifeTal. 210 TTPOYPAPUA auTO €KTOG aTTd Ta TEGOEPA KOIVOTIKA KpATtn Tng Meooyeiou,
ouppeteixav kai n AABavia, Kpoaria, ZAoBevia kai 1o T€Aog n MdATa, 1o Mapodko kai n Tuvnaoia. Ztnv EAAGSa ekTOG
até 1o EKOE kai 10 IOABIK 010 TTpdypappa cuppeTéxel kal To lvaTirouto AMEuTIKG Epeuvag (INAAE/EGIATE).
ZToixeia amrapaitnta yia TNV opBoAoyikh dlaxeipion Twv eAANVIKWY AMIEUTIKWY TTOPWY €XOUV OUYKEVTPWOEI aTo
TTAQiolo Kail S1a@ApwV AAAWY SEIYPATOANWIWY TTOU AVOPEPOVTAI OTA ATTOPPITITOUEVA €i0N, OTNV ETTIAEKTIKOTNTA TWV
QNIEUTIKWV €PYOAgiwy, TNV TTAPAKTIO OAIEia, OTNV OMEUTIKN TTPOOTIA0EIa TNG PEONG aAIEiag, OTNV EKTIUNON TNG
agBoviag Twv YeydAwv TTeAayIKWV. TEAOG, UTTAPYXEI MIKPOG apIBUGS OIKOVOUIKWYV OTOIXEIWV TTOU avapEPOVTAl KUPIWG
OTO ECWTEPIKO KAl EEWTEPIKO EPTTOPIO, KABWG ETTIONG KOI OTIG TIMEG TWV ANIEUTIKWV TTPOIOVTWV.

To EBviko Zuotnua AsrypatoAnyiag AAieuTikig MpootaBeiag (EZAAI) atmoteAei aonuavTikr TPOCTIABEIN TOU
I©ABIK va opyavwoel éva oloTnua ouAoyng dedopévwy alieuTIkAG TTpoaTradeiag. To TTpdypauua TTou apxIoe To
1995 xpnuaTodoTABNKE ATTd BIOPOPETIKA EBVIKA KAl KOIVOTIKA EPEUVNTIKA TTpOYpaupaTa. H emokotTnon Tou EZAAT
KOAUTITEI GUAAOYT] KaI avaAuaT SIa@OpwV OTOIXEIWV, OTTWG: ) ANIEUTIKAG TTPOCTIABEING ETTIAEYUEVWY OAIEUNATWY TNG
EUTTOPIKAG aAigiag, B) aAieuTikoU {AAOU, Kai Y) KOIVWVIKO-OIKOVOUIKWY OToIXEiwV. Ta aToIXEia auTd ava@épovTal OTIG
ONMAVTIKOTEPEG AMNIEUTIKEG TEXVIKEG TTOU €QAPUOLOVTaI 0T XWPA, OTTWG PNXavoeTpaTa, YpI-ypl Kal TTapdkTia aAigia
(SixTua, TTapayddia). ZT0 KEiNEVO TTEPIYPAPETAI AVAAUTIKA N YEWYPAQPIKA KAl XPOVIKF OTPWHATWON TNG ETTIOKATTNONG,
0 apIBPoG Twv €1dWV TToU TTEPIAAPBAVEI, N TTIVAKOTIOINGN, TO TTOIOTIKO TTPO®IA TNG, KABWG Kal Ta OTOIXEIO TTOU
avagEPovTal aTNV atracXoAnan Tou aAiEpyaTIKoU SuVApIKOU.

H 6¢o1mion cuoTnudtwy eAgéyxou Tng Koivrig AAiuTIKAG MoAimikng (KAI) aTtroTteAei onuavTikA TTpoTEpaIdTNTA TNG
EE. lNa va emTixel To aTOX0 Tou To oUCTNUA EAEyXOU TTPETTEN va TTEPIAAUBAVEI KAVOVEG yIa TNV TTAPAKOAOUBNan Twv
METPWV dlaTAPNAONG Kal SIaXEpIoNG TwV TTOPWY, TwV OIAPOPWTIKWV PETPWYV Kal TWV YETPWY TTOU apopoUV TNV KOIVA
opydvwan TnG ayopdg, KaBWG Kal OpIoUEVES BIOTAEEIS YIa TNV AVTIUETWTTION TOU EVOEXOUEVOU TNG PN EQAPUOYNG TWV
METPWV auTWV. ATTaPaiTNTN TTPOUTTOBEDT YIa TNV ETTITUXIO TWV OTOXWV QUTWV Eival N TTapakoAoudnan Tng aAIEUTIKAG
TTPOCTIABEIAG Kal TNG KATAATAONG TwV IXBuoatroBepdTwy. ZT0 TTAQICIO UAOTTOINONG TWV TTapaTTavw apxwy n EE éxel
ouvTagel oeipd Kavoviopwy Baoel Twv oTToiwy n TTapakoAolBnaon Tng aAIEUTIKAG TTPOOTIABEING YiveTal PE TO BIBAIO
avagopdg alieupdtwy (log book) 10 oTT0i0 €ival uTTOXpPEWUEVO va GUUTTANPWYVEl €KOOTO OKAPOS. OI OXETIKOI
KavoVIOHOi TTEpIypd@ouv avaAuTikda Tn diadikaoia TTapakoAouBnang, Kabwg TTioNng Tn CUYKEVTPWAON Kal XPrion Twv
aTOIXEIWV TNG OMIEUTIKNAG TTPOCTIABEIAG KOl TTAPAYWYAS TTOU CUYKEVTPWVOVTAI aTTO TO BIBAIC avagopdg aAIEUPdTwY.

2xeTikoi Kavoviopoi TNg EE mpoBAETTouv TNV agloAdynon Tng KaTAoTaoNG TwV GAIEUTIKWV TTOPWYV Kal TwV
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OIKOVOMIKWY CGUVETTEIWV TNG aAIgiag aTIg Xwpeg TNG ‘Evwong. MNpokeipyevou va TTpayaToTroinBoulv ol ETTIOTNHOVIKEG
agloAoynaoeig gival arapaitnTo va cuykevTpwBoUv Ta avaAloya atoixeia. O Kavoviopog KAM (EK) 1543/2000 BeorTricel
€va KoIVOTIKO TTAdiglo yia Tn ouAAoynl kal Olaxeipion Twv OTOIXEIWV TToU aTraitouvTal yia Tnv agloAdynon Tng
KaTAoTaONG TWV AAIEUTIKWY TTOPWY KAl TOU TOPED TNG aAIgiag, TNV euBUVN CUAAOYIG TWV OTTOIWY £XOUV Ta KPATN PEAN.
O Kavoviouog Treplypd@el e AETITOUEPEIO TA OTOIXEIQ TTOU TTPETTEI VA CUYKEVTPWOOUV, KOBWG ETTIONG KOI OPICUEVES
MEAETEG TTOU TTPETTEl va TTponynBoUv O€ €KEIVEG TIG TTEPIOXEG TTOU OEv UTTAPYXOUV OXETIKA OToixeia. XTo BIBAio
TTEPIYPAPETAI ETTIONG TO TEAWVEIOKO KOBeOTWS ouvaAlaywyv TG EE pe TpiTeg XWPES Kal Ta OTATICTIKA OTOIXEIO TTOU
avakoivwvovtal otnv EE. H avagopd auth KpiBnke amapaitnTn yiati onuUavTiKOg apiBudg aAIEUTIKWY OTOIXEIWY TTOU
aAva@£POoVTal KUPIWGS OTNV OIKOVOUIa TNG OAIEIG GUYKEVTPWVOVTAI J'auToUG TOUG KAVOVIOUOUG.

2Tn ouvéxela TTepIyPA@eTal avaAuTIKA Eva TTPOYPA O CUAAOYAG OAIEUTIKWY OTOIXEIWV, YE DIOPOPETIKA OAIEUTIKA
epyaAeia, TTou oToxeUEl 0TN dlaxeipion TwV AAIEUTIKWY TTOPWYV ThG XWPAS. H BewpnTikr uttodopur Tou TTpoypaupaTog
BaaoiCeTal oTn peBodoAoyia TTou avagépBnke ae TTponyoUpeva KepdaAaia. To TTPOTEIVOUEVO TTPOYPANHA OTOXEUEL: O)
oTnVv TpooTagia Twv IxBuoTTAnBuouwy TNG XWwpeag, B) otnv €I0Aynon AWNG 1 CUPTIANPWON PETPWY Yia TNV
TIpooTacia TNG IXxBuotrapaywyng, y) oTnv TeKunpiwon véwv cuoTnudTtwy diaxeipiong, 6) otnv augnon Tou
€I000NPATOG TWV WPapadwy, Kal €) TNV TTpoaywyn TNG aAIEUTIKAG £peuvag. H ouykévipwaon Twv aTmapaitiTwy
aAIEUTIKWYV OToIxXEiwv BaagifeTal o€ pia oUvBeTn peBodoAoyia, yiaTi TTPETTEI VO CUYKEVTPWOEI KAl va avaAUoEl aTolxeia
TTOU TTPOEPYOVTAl ATTO OIAPOPETIKEG OAIEUTIKEG TEXVIKEG, DIAXEIPIOTIKEG YEWYPOPIKEG HOVADEG Kal IXBUOTTANBUGOUG.
To yeyovog 6T Ta aToIxEia auTd Ba TTapEXOUV TN BUVATOTNTA VA TTEPIYPAWOUV TNV KATAGTACT TwV IXBUOTTANBUC WY
(BevBotreAayiKwy, PIKPWY Kol HEYAAWY TTEAQYIKWYV), va Kataypdwouv Tnv atmmédoan Twv aMEUTIKWY OKAQWY avda
QAIEUTIKI TEXVIKH, VO CUAAEEOUV TTANPOPOPIES AAIEUTIKAG TTOPAYWYG, TIPOCTTABEIAG Kal TINWYV AAIEUTIKWY TTPOIOVTWY
ava aAIeuTIKA TEXVIKA Kal €i00G, KaBIoTAG To OA0 gyxeipnua 181aiTEPA TTOAUTTAOKO Kai datravnpd, oTTwaodnTToTE OUWG
avaykaio yia Tnv opBoAoyikr Kai OAIoTIKI Slaxeipion TwV AAIEUTIKWY TTOPWV TNG XWPAG.

H diayxeipion Tou Tévou yivetal 0Tn Meodyeio OGAaooa pe TTOOOCTWOT, HE ATTOTEAECUA VA KOTOOTEl EUPAVAS N
avaykaidtnTa opydvwaong evog GUCTHPATOS TO oTToio Ba Tnv TTapakoAouBnBei. H TapakoAolBnon tng aAigiag Tou
Tévou yivetal pe Tn péBodo Tou BiBAiou avagopdg, yeyovog TTou avEDEICe TIG BUTKOAIEG epapuoyrg Tou aTn Meadyelo.
O1 BUOKOAIEG QUTEG ETTIKEVTPWVOVTAl OTNV €TTIAOY Tou KaTAAANAOU OTATIOTIKOU HOVTEAOU OUYKEVIPWONG TOU
OeiyuaTog, aTnv opyavwaon Tou PNXaviopoU utrtodoxN S Kal EAEYXOU TwV OTOIXEIWV, KOBWG €TTiIoNG Kal aTnv agloAdynon
Kal TTIVAKOTIOINON TwV OTOIXEiwv. 210 TEAOG TOu Ke@aAaiou TTePIypA@eTal pia OAOKANpwEvn ETTIOKOTINON
TTapakoAoUBnong PBIoAoYIKWY OTOIXEIWY Kal AAIEUTIKAG TTPOCTIGBEIAG aTTO TIG EKQPOPTWOEIG OTIG IXOUOOKAAEG, TO
TIPO®IA TOU CUGTHNATOG GUAAOYNG TWV OTOIXEIWV TNG, KABWG £TTIONG Kal Ta TTPoRAruaTa opyavwaonig Tne.

210 TeAeuTaio pEpog Tou BIBAiou TIpoTeiveTal TO opyavoypaupa evog OAoKAnpwpévou ZuaTAPATOG
MapakoAoUBbnong Twv ANEUTIKWYV Mépwyv yia Tn xwpa (OZMAM), Baciopévo aTo aUVOAO TwV OAIEUTIKWY OTOIXEIWY
TToU Ba OUAAEéyOVTOl PE TO TTPOTEIVOUEVA OXNUaTa Kal Ba oToxelel oTnv opBoAoyYIKr Kal oNIoTIKA dlaxeipion Twv
QAIEUTIKWV TTOPpWYV Twv eAANVIKWY BaAacowyv. Xpriotng Tou OZMAI Ba eival o popéag eEGoKNONG TNG GAIEUTIKNAG
TTONITIKAG TNG XWpag, dnAadn n MevikA A/van AAigiog Tou YTroupyeiou Mewpyiag kal popEag uAOTTOINONG T EPEUVNTIKA
10pUHaTa TNG XWPAG TTOU dPACTNPIOTTOIOUVTAI OTNV AAIEUTIKH £€PEUVA KOI KATEXOUV OTATIOTIKA OAIEUTIKA GTOIXEID TO
oTT0i0 TTOPOUV va dlabégouv. H xpnuatoddtnan Tou cuaTrpatog Ba yivel atmmd 1o Y1oupyeio Newpyiag. To OZMATIM
atToTeAeiTal aTrd U0 EMATNPOVIKA CWHATA, (a) TN ZUupBouAeuTiki ETiTpoT Alaxeipiong ANieuTIKwyv Mopwyv (ZEAATT)
TTou oToxelel otnv Trapoxr otn leviki A/von AAMNEiOg TEKUNPIWPEVWY ETTIOTNPOVIKWY CUPBOUAWY TTou Eeival
aTTopaitnTa yia TNV opBoAoyIkr dIaXEipIon Twv AANIEUTIKWV TTOPpWV TNG Xwpag Kal (B) Tig Opadeg ZuAAoynig Kal
Avaiuong AhieuTikwv ZToixeiwv (OZAAZ) TTou aToXeUOUV OTN CUAAOYR KOl avaAUCH TwV GAIEUTIKWY GTOIXEIWY TTOU
OUYKEVTPWVOVTAI OTO TTAQITI0 TOU TTPOYPAUUOTOG CUANOYIG TWV OAIEUTIKWYV OTOIXEIWV.
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III.I. E FISHERIES

H
THE

INTRODUCTION

The Mediterranean Sea is the largest of the semi-
enclosed European Seas. It is surrounded by 18
countries and has shores on three continents (Eu-
rope, Africa and Asia) with a coast-line of 46 000
km, where some 129 million people live. It has an
average depth of 1.5 km, and more than 20% of
the total area is covered by water less than 200 m
deep (UNEP, 1989).The sea consists of two major
basins, the eastern and the western.There are also
smaller regional seas within the Mediterranean
such as the Ligurian, Tyrrhenian, Adriatic, Aegean
seas. It is linked to the Atlantic by the Straits of Gi-
braltar, with the Black Sea and Sea of Azov by the
Dardanelles, the Sea of Marmara and the Bospho-
rus, and with the Red Sea through the Suez Canal.
The Mediterranean Sea is characterized by low
precipitation, high evaporation, high salinity, low
tidal action and relatively low nutrient concentra-
tions outside the inner coastal zone and parts of
some regional seas.

GENERAL DESCRIPTION
OF FISHERIES IN THE
MEDITERRANEAN SEA

Mediterranean fishery represents about 23% of
the total Community fleet expressed in tonnage

Devtriahy. Teimheet Porwiby o1kt et ], il oo,
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Figure |: Most commonly used gears in the Med-
iterranean Sea. Source: www.fao.org.

MEDITERRANEAN SEA

and 35% in engine power.In numbers, it represents
about 48% of Community fishing vessels. On aver-
age, fishing vessels in the Mediterranean are small-
er than in the rest of the Community. More than
34 000 vessels, around 80% of the Mediterranean
vessels, are smaller than 12 m in length, giving the
Mediterranean fleet its characteristics of a small
scale artisanal fishery, although a large proportion
of the catches is taken by larger, non artisanal ves-
sels'. The landings in volume in the Mediterranean
represent a relatively modest share of about 12%
of total Community landings.

The fishing fleet

The Mediterranean fisheries can be broken down
into three main categories: small scale fisheries,
trawling and seining fisheries (Figures | and 2).The
term ‘“small-scale fisheries”, attempting to inte-
grate aspects of the “coastal” and “artisanal” fish-
eries and to avoid the vagueness, inconsistencies
and differences of previous definitions, is virtually
absent from the official terminology of most Medi-
terranean countries.This term was introduced ini-
tially in 1990 by the European Commission, when
the Commission presented a proposal? to amend
Regulation 4028/86 on measures to improve and
adapt structures in the fisheries and aquaculture
sector (Anonymous, 1990).

Most of the trawlers could be considered as semi-
industrial or industrial vessels, taking into account
the international practice. Trawls are widely used
in the Mediterranean and there are two main
types: (a) bottom, and (b) pelagic trawlers. Seine
nets (purse seines) are one of the main types of
fishing gear used in the Mediterranean. The Com-
munity Mediterranean fleet represents about
22% of the total Community fleet expressed in
tonnage and 34% expressed in engine power. In
numbers, it represents about 46% of Community
fishing vessels. On average, fishing vessels in the
Mediterranean are smaller than in the rest of the
Community. More than 32 950 vessels, i.e. around
80% of the Mediterranean vessels, are smaller than
12 m in length, giving the Mediterranean fleet its

| Fisheries Yearbook 1993-2002, Office for the Official
Publication of the European Communities, 2003, ISBN:
92-894-6338-4

2 COM(90) 358 final of 7 September 1990
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Figure 2: Commercial fishing activities conducted by different fishing vessels: a) artisanal fishery boat,

b) trawler. Source: S. GLYKOKKOKALOS.

characteristics of a small-scale artisanal fishery, al-
though a large proportion of the catches is taken
by larger, non-artisanal vessels®.

The fish production
Fishing has a long tradition in Mediterranean coun-
tries, and many methods of exploitation of this re-

source have developed there from ancient times.

This historical and cultural background is the rea-
son for the diversity of gears in use, and the sig-
nificance of so many small-scale fisheries that are
found along the Mediterranean seashore.

& Cephalopods

1860 1991 1882 1993 1684 1665 1996 1997 1696 1688 2000 2001 2002 2003

Figure 3: Total annual production of Mediter-
ranean countries. Source data: FAO FISHSTAT
database

3 European Union fleet register

The total production of capture fisheries in the
Mediterranean (all countries included) is illustrat-
ed in Figure 3. It can be seen that the cephalopod
and crustacean production is almost stable the last
I5 years. The demersal fish production shows a
decline during the last 10 years probably show-
ing the effects from over-fishing from the medium
fishery sector (trawlers and purse seiners). Pe-
lagic fisheries show a fluctuation during the last
I5 years and form the largest component of the
Mediterranean landings.

The exploited depth range for demersal fisheries
in the Mediterranean is usually from 10 to 800 m,
but is mainly within 400m for shallower shelf spe-
cies such as coastal species, e.g. grey mullets, sea
breams, sea bass, some shrimps (Crangon crangon),
and many molluscs. Continental shelf fisheries are
usually dominated by red mullets (Mullus barba-
tus, Mullus surmuletus), sole (Solea solea), gurnards
(Trigla sp.), poor cod (Trisopterus minutus capela-
nus), Black Sea whiting (Merlangius merlangus euxi-
nus), common spiny lobster (Palinurus elephas) and
the karamote prawn (Melicertus kerathurus). On
the continental slope, however, there are many
species of economic interest. Thus on the upper
slope (200 - 400m) there are hake (Merluccius
merluccius), flatfishes (Lepidorhombus boscii, Citharus
linguatula), Norway lobster (Nephrops norvegicus)
etc., and various shrimps (e.g. Penaeus longiros-
tris). In the deeper waters, from 400 to 600m, the
dominant species are the greater forkbread (Phycis
blennoides), the blue whiting (Micromesistius poutas-
sou) and the red shrimps (Aristeus antennatus and
Aristaeomorpha foliacea).
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THE STATE OF THE RESOURCES

Demersal and pelagic resources
Mediterranean resources have a long history of
biological research (FARRUGIO et al, 1993), but
for many countries it is only relatively recently
that research has been carried out specifically in
support of management of fish populations, and
the level of application of research recommenda-
tions in the management of marine fisheries is
still generally low. Less information on the state
of stocks is available for species in the Mediter-
ranean, and fishery landings’ trends often provide
the only indication of changes that have occurred
in the past.

The depletion of inshore resources occurred very
quickly after the Second World War, during which
stocks in the northern Mediterranean, which had
been heavily fished before the war, had recovered
in biomass and individual size, due to a reduction
of fishing pressure during the period of hostilities.
A similar situation was reported in 1993 for the
hake populations along the coasts of Croatia dur-
ing the recent civil wars.These examples also have
a hopeful aspect as it suggests that stock levels can
recover, once effort levels are reduced, and that a
reduction of fishing effort would lead to a rebuild-
ing of stocks.

Periodical updating of the research activities deal-
ing mainly with demersal and small pelagic Medi-
terranean living resources and fisheries have been
realized by the General Fisheries Council for the
Mediterranean (GFCM) since 1970, during work-
ing group occasions and technical consultations at
a regional level. OLIVER (1983) reviewed the fish-
eries’ resources and activities in the western Med-
iterranean giving information on the state of the
stocks, the production, the landings, etc. The sci-
entific knowledge of large pelagic stocks and fish-
eries is annually updated for more than 20 years
by the International Commission for the Conser-
vation of Atlantic Tunas (ICCAT). Furthermore,
a detailed review has been prepared for the EU
Diplomatic Conference on Fisheries’ Management,
held in Kriti in 1994 (CADDY, 1999) and in Venice
two years later; in 1996 (FARRUGIO, 1996;TSIME-
NIDES, 1997; PAPACONSTANTINOU AND FAR-
RUGIQ, 2000), as well as in the meeting held at
Kriti for the Coordination of Fishery Research in
the Eastern Mediterranean (OLIVER et al, 1997).
On the other hand, the FAO fisheries’ statistics
database has now been updated until 1994 (FAO,
1995). All these allow a fairly complete panoramic
synthesis of the situation to be drawn. LLEONART
(2002) describing the fisheries’ assessment meth-
odology applied in the Mediterranean concluded

that most fisheries’ research projects have a lo-
cal contingency.The only exception is the MEDITS
programme (BERTRAND et al, 2002), funded by
EU and France, Hellas, Italy and Spain and extend-
ing along the north coasts of the Mediterranean
Sea, including Albania, Croatia and Slovenia since
1994, and Tunisia and Morocco later. Of 36 assess-
ments of the hake in the Mediterranean, 28 con-
cluded that it is over-fished and 7 that it is fully
exploited. Of 32 red mullet assessments, |8 found
it over-fished. Most of the targeted demersal fish
stocks and the large pelagic stocks are considered
either fully exploited or even over-fished. For the
small pelagic the picture was more diverse, with
only 2 of 14 assessments of the anchovy stocks
rating it as over-fished and the sardine stocks rat-
ed as within safe limits.

Time-series of fishery landings can provide im-
portant indications for changes in a fishery, or
changes to the underlying environment (CADDY,
1990). Often, as in the case of Mediterranean fish-
eries, this is essential in the absence of complete
or independent information such as on the fishing
intensity or fishing mortality affecting the stock.
Fishery landings’ trends can provide the only in-
dication about important changes that might have
occurred in the past. FFIORENTINI et al, (1997)
based on the 45-year time-series of landings gave a
general view of the catches in the Mediterranean:

(a) Despite some significant differences, the over-
all pictures from the west and the east Medi-
terranean are not strikingly different.

(b) From the study of catch trends, a high propor-
tion of species or species groups in both the
west and east Mediterranean showed increas-
es in landings over the whole time period until
the late 1990s.

(c) From the perspective of stock assessment,
very few time-series showed stable yield levels,
suggesting a considerable dynamism caused by
environmental and/or trophic or fishery-relat-
ed impacts in the fisheries of the sub-region.

Catch statistics on demersal and small pelagic
species show a negative trend in the 1990s for
the most important species or groups of species
(FIORENTINI et al, 1997). Daily catch rates per
vessel have fallen dramatically when compared to
catch rates of some decades ago, despite the fact
that the power and efficiency of fishing vessels has
increased in recent times. Also the catch quality,
both in terms of species and size composition, has
been changing over time. Long life-span species
and bigger sized specimens have practically dis-
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appeared from demersal catches in several areas
and fisheries. The current evaluation of demersal,
small and large pelagic fisheries, carried out within
the GFCM and ICCAT frameworks, confirm this
picture of over exploitation of several resources
and highlights the need to reduce the mortality of
juveniles and the overall current fishing effort by
about 15-30% for those fisheries catching some
over exploited stocks*. Despite the recognized
over exploitation of several resources, there are
few scientifically reported cases of stocks at risk
of collapse.

Deep fish resources

The exploitation of deep waters for fisheries is
probably a new perspective for the development
of fisheries in the Mediterranean Sea. Deep fisher-
ies in the area are developed mainly in the western
Mediterranean and in some areas of the central
region (Italian coast of the lonian Sea) at depths
extending down to 800-1 000 m, while recently
this fishery is under development in the Aegean
Sea. The most important stocks are those of the
two species of red shrimps: Aristaecomorpha foliacea
and Aristeus antennatus, and of lesser importance
the hake and the red fishes. Fishing activity is car-
ried out mainly by trawlers and secondly by net-
ters or long liners adapted accordingly for fishing
in deep waters. The condition of the red shrimps
stocks along the coasts of Spain and Hellas is con-
sidered satisfactory regarding over-fishing, while
along the Italian coasts the stocks are over-fished.
The extension of bottom trawl fishing activities
in deep waters would take the pressure off the
shallow water species and would provide the fish
market with new products. However, this could
involve the danger of disturbing the deep-water
ecosystem which is more fragile, and where the
recovery of the depleted stocks will require more
time and complicated management interventions
as related with other shallow water stocks.There-
fore, knowledge on the biology and on the inter-
specific relationships of the deep-waters species
is needed in order to plan a reasonable managing
design.

THE CONSERVATION POLICY
OF MEDITERRANEAN FISHERIES’
RESOURCES

Fisheries’ management in the Mediterranean is, in
general, at a relatively early stage of development,
judging by the criteria of North Atlantic fisheries.
Quota systems are generally not applied, mesh-size
regulations usually are set at low levels relative to

4 COM/(2002), 535 final. 09.10.2002

scientific advice, and effort limitation is not usually
applied or, if it is, is not always based on a formal
resource assessment (ANONYMOUS, 2001).
The importance of Mediterranean fisheries was
fully recognised by the adoption, in October 2002,
of an ambitious Action Plan* to ensure the sustain-
ability of fisheries in the Mediterranean.The meas-
ures foreseen in the Action Plan include: a con-
certed approach to declaring fisheries’ protection
zones, the use of fishing effort as the main instru-
ment in fisheries’ management, improving fishing
techniques so as to reduce the adverse impact on
stocks and the marine ecosystem and promoting
international co-operation.

Moreover, in the Mediterranean there are two re-
gional fisheries’ organizations, ICCAT and GFCM,
which have different degrees of development and
activity. ICCAT plays and should maintain an es-
sential role in the management of highly migratory
species in the region. EU is committed to this or-
ganization at both management and scientific lev-
els,and it has been in the forefront in pressing the
on-going work within that organization for the es-
tablishment of a control and enforcement scheme.
GFCM, which is the most appropriate forum for
the management of demersal and small pelagic
fisheries in the Mediterranean, has made consid-
erable strides in recent years, essentially due to
initiatives which have been taken by the EU and
Member States.

On a national level, the fisheries’ legislation of the
different Mediterranean countries contains a great
variety of conservation/management measures
which can be broadly separated into two major
categories: those aiming to keep the fishing effort
under control and those aiming to make the ex-
ploitation patterns more rational. The first set of
measures is based on restrictions imposed on the
number or fishing capacity of the vessels, rather
than on catch limits and control of discards and
by-catches, upon which the fisheries’ policy in the
Atlantic mostly relies. The second set of measures
is based on provisions concerning gear specifica-
tion, gear deployment, fishing practices or tech-
niques, fishing seasons or areas and resource ex-
ploitation patterns, and are commonly known as
technical measures.

Mesh sizes is an important item to manage fishery
and especially the trawl fishery. The smallest sizes
for trawls in the world are found in the Mediter-
ranean (CADDY, 1990).The goal of a 40 mm mesh
size proposed by the GFCM and adopted recently
by EU member states® is still far from realistic in
many Mediterranean countries. The relatively high

5 EU Council Regulation No 1967/2006
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price of small fish, the existence of some small
species that would not be caught, and the short-
term losses that would occur as a result of in-
creasing mesh size, are the main reasons which
would make this measure difficult to apply. Fur-
thermore, the control and surveillance of actual
mesh sizes entails the difficulties involved in the
individual examination of vessels at sea. Another
type of regulation which is adopted in the recent
EU regulation is the use of square nets in order to
improve selectivity of trawls.

Apart from the main target of a management
policy, which is the conservation of fisheries’ re-
sources, the establishment of a common fisher-
ies’ policy in the Mediterranean should also take
into account the political and socio-economic as-
pects of the Mediterranean nations that share in
the exploitation of these resources. A number of
technical measures have already been woven into
the national laws of all FAO/GFCM Member States
(TSIMENIDES, 1994).
Following extensive discussions in the early 1990s
on the general principles of a conservation and
management policy specifically for the Mediter-
ranean, the Council adopted Regulation (EC) No.
1626/94 laying down certain technical measures
for the conservation of fishery resources in the
Mediterranean. This particular regulation was
never accepted and applied by the member states.
Many provisions of this regulation were never ap-
plied. Following the approval of the new reformed
Common Fishery Policy in December 2002, dis-
cussions were initiated to change this regulation.
From these discussions it became obvious the
need for a serious re-evaluation of the mesh-sizes
of some gears, the landing sizes of some commer-
cial species, the legal distance from coast to prac-
tice fishing, the least depth of use of the various
gears, etc. The new regulation for the management
of the Mediterranean fisheries was approved final-
ly following extensive discussions with the partici-
pation of fishermen (especially the representatives
of trawler and purse seiner fleet segments).
The GFCM has attempted to harmonize,on a Med-
iterranean level, some of those technical measures.
The need for a reduction in overall fishing effort,
particularly in inshore waters, remains the main
priority for management action. So far, few Medi-
terranean countries have taken management ac-
tion to control increases in fishing effort, in spite
of repeated recommendations by the GFCM. For
the Mediterranean countries, members of the EU,
a limitation in total fleet capacity and horsepower
are in effect.

SOME PROBLEMS IN THE
MANAGEMENT OF THE
MEDITERRANEAN RESOURCES

All the Mediterranean fisheries’ research insti-
tutes have scientific teams capable of studying the
biological and dynamic parameters of the most
important stocks, as well as the fleets’ dynamics
and interactions.The existence of good quality and
quantity catch and effort statistics remain, howev-
er, a weak point. Official statistics are not fully ac-
curate in the Mediterranean countries and so they
are not reliable; in several countries suggestions
have been made to improve those data, but the
majority of the statistical data are still often very
far from reflecting the reality. The lack of reliable
official statistics is a considerable handicap for re-
searchers who must devote a significant propor-
tion of their resources estimating the corrective
factors to apply to official statistics.

As for the inventory of the fleets, it leaves much
to be desired in most countries. The statistics do
not sufficiently describe the structure and capac-
ity of the fleets, which depends on heterogeneous
factors such as the depth of the fishing grounds,
the type of fishing activity, the economic level of
the fishermen, the shipbuilding, traditions, etc. Par-
ticularly, as regards the small-scale fleets, the files
available in the national administrations are gener-
ally quite incomplete.An underestimation of about
50% compared to the real figures is not rare and
of course, it can introduce important biases in the
analyses. To avoid this situation, the latest works
in the area have focused on improving sampling
and assessment strategies, essentially based on the
installation of networks of samplers on the coasts,
which particularly apply to Mediterranean fisher-
ies.

Another important point is that, despite the ap-
parent very complex situation which the multi-
specificity of the Mediterranean catches seems
to show, some ‘target species’ can be identified as
main indicators of the status of composite stocks
and thus there is a possibility of reducing the as-
sessment tasks to a relative level very similar to
what it is in other parts of the world. For example,
as noted during the EU Meeting on Mediterranean
Fisheries (Ancona, Italy, 1992) it can be defined,
for the north-western Mediterranean fisheries, a
group of |3 species which constitute the ‘basic
production’. Even if imperfect, the landing statistics
show that this group represents more or less 50%
of the overall demersal production of the Euro-
pean fleets (ANONYMOUS, 1992).
Additionally,another problem of fisheries’ manage-
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Figure 4: lllegal fishing techniques like blast fishing and the use of home-made illegal gears is still a problem

for Mediterranean coastal and artisanal fisheries due to limited man-power of law enforcement agencies.

ment in the Mediterranean is the lack of effective
surveillance/enforcement by authorities, which is
due to the extended coastline and the numerous
landing sites making it difficult to detect illegal fish-
ing (Figure 4). In fact the GFCM has put forward a
scheme aiming to ensure a high degree of compli-
ance with relevant conservation measures, and le-
gal certainty and security for the vessel concerned,
indicating a number of principles that an effective
Control and Enforcement Scheme should embody
(GFCM, 2007).

REQUIRED ACTIONS AT
INTERNATIONAL LEVEL

Improvement of scientific advice through
research activities

As regards scientific research in general, most
of the findings of the research projects in re-
cent years have proved to be useful to support
scientific work within the scientific bodies of the
Regional Fisheries Organizations and of the FAO
sub-regional projects e.g. ADRIAMED, COPEMED,
MED-SUD-MED, EAST-MED. However, initiatives
still need to be taken by the EU to support the sci-
entific work carried out within the Mediterranean
regional fisheries’ organizations and to strengthen
their role to stimulate scientific and technical ac-
tivities among their parties.

Harmonization of measures in the Mediter-

ranean Basin

Although the EU have taken the initiative on fish-
eries’ management regardless of whether other
countries of the region will follow, it is obvious
that there is an interest in ensuring harmoniza-
tion of the management measures applied in the
region. The Net should pursue the discussion and
adoption of Mediterranean-wide management
.measures, particularly within GFCM, to ensure as

much consistency as possible between the EU ini-
tiative and the management carried out by other
countries of the Mediterranean basin.

Co-operation among States and among in-

dustries

The Mediterranean Sea is characterized by a high
number of coastal states with little tradition and
means to ensure fisheries’ management. A multi-
lateral fisheries’ policy in the region should have
an active co-operation policy as a fundamental ele-
ment. This co-operation should be focused, most
notably, on enhancing the coastal States’ capability
to carry out their international obligations. Data
collection, basic research and monitoring and con-
trol of fishing activities are some of the possible
actions to be favoured in this context. Therefore,
the development of a Mediterranean-wide co-
operation programme, using scientific experience
and the existing financial frameworks as much as
possible must be promoted.
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[1l.3. FISHERIES STATISTICS IN HELLAS:
DATA COLLECTION AND PROCESSING

INTRODUCTION

At present, two entities are routinely engaged in
collecting and processing data concerning the pri-
mary phase of the fishing industry in Hellas: The
National Statistical Service of Greece (NSSG) and
the Fisheries Development Company (ETANAL).
A third entity, the Ministry of Agriculture (MA),
cooperates with NSSG and conducts periodical
surveys and/or investigations on specific subjects
to cover the existing statistical needs in the fields
of management and long-term planning of the fish-
eries’ policy. Moreover, the Ministry of Mercantile
Marine (MMM) has established a register of fishing
vessels since 1988 which is continuously updated.
The type of information collected on the various
segments of the Hellenic fishing industry is pre-
sented below.
e FISHING FLEET
NSSG: a) Motorized fishing vessels 220HP:
registered - yearly, b) motorized fishing vessels
<I9HP and professional rowing boats: opera-
tional - yearly.
MMM: Register of fishing vessels - fisheries
census 1988, updated every 3 months.
e PRODUCTION
NSSG: a) Motorized fishing vessels 220HP:
monthly - basic statistics, b) motorized fishing
vessels <|I9HP and professional rowing boats:
yearly - indications.
ETANAL: Partial coverage: monthly - fish and
fisheries’ products landed / traded at eleven
official fishing ports.
e EMPLOYMENT
NSSG: a) Motorized fishing vessels 220HP:
monthly - total, full time, part time, b) motor-
ized fishing vessels <I9HP and professional
rowing boats: yearly - total.
e FISH PROCESSING
NSSG: a) Inventory information based on cen-
sus survey conducted every four years, b) year-
ly production of processed fish and fisheries’
production (type - quality).
e INTERNALTRADE
NSSG: Inventory information based on census
survey conducted every four years (number of
employees - wholesale, retail outlets).
e EXTERNALTRADE
NSSG: Yearly statistics of imports / exports

(collected through taxation offices and cus-
toms offices).

e CONSUMPTION
NSSG: Data collected through household ex-
penditure sample surveys (conducted every
five years).

e PRICES
NSSG: Wholesale and retail prices within
the context for the construction of monthly
wholesale and retail price indices.
ETANAL: Monthly average prices by species
for the quantities of fish traded at the eleven
official fishing ports.

e AQUACULTURE
NSSG: Monthly census survey of inventory and
production characteristics of aquaculture and
fish - farming units.

In the paper, the survey systems, methods of data
collection and processing procedures of the two
entities are described. Also the quality profiles of
the produced statistics are presented.

A.THE NATIONAL STATISTICAL
SERVICE OF GREECE (NSSG)

This is the official state authority for the collection
and compilation of statistical data from various
fields of the national economy, including fisheries.
In order to obtain fisheries’ data, the NSSG uses a
nationwide data collection system and cooperates
with the Ministry of Mercantile Marine, Ministry
of Agriculture, the port authorities, the local cus-
toms offices and correspondents in municipalities
and communities. The primary objective is to pro-
vide catch and employment statistics, but fishing
fleet statistics are used to estimate production.
The NSSG classification criteria of vessels takes
into account the fishing area and the gear used.
The fishing area is perceived as the area in which
the fishing vessel operates and the where great-
est quantity of fish is caught. In total, 16 fishing
areas have been delineated in the Hellenic terri-
tory and 2 fishing areas outside territorial waters
of Hellas (Figure 1). Regarding fishing gear, they
are divided into four basic categories: trawl-nets,
ring-nets (purse-seines), seine-nets (beach-seines)
and others (set-nets, bottom and drift long lines,
dredges, small ring nets, sponge-fishing gear, etc.).
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Figure I: The NSSG fishing areas ([3] Coasts of Ipeiros and Kerkyra, [4] Amvrakikos Gulf and coasts of
Lefkada island, [5] Coasts of Kefallonia, Zakynthos and Gulf of Patras, [6] Gulf of Kyparissia and Gulf of
Messinia, [7] Gulf of Lakonia, [8] Gulf of Argolida and Saronikos Guilf, [9] Gulf of Korinthia, [10] Gulf of S.
and N. Evvoia-Gulf of Lamia, [1 1] Pagasitikos Gulf, [12] Eastern coasts of Evvoia and Sporades islands, [13]
Thermaikos Gulf and Gulf of Chalkidiki, [ |4] Strymonikos, Gulf of Kavala, Thassos, Thracian Sea, [15] Islands
of Lesvos, Chios, Samos and lkaria, [16] Dodekanisos, [17] Kyklades, [18] Kriti) and the ETANAL fishing

port markets

Based on these criteria, fisheries are divided into
three categories: a) overseas fisheries, which is op-
erated by trawlers fishing on the coasts of N. Af-
rica and the Atlantic Ocean b) open sea fisheries,
which is operated by bottom trawlers and purse-
seiners fishing in Hellenic waters, and c) inshore
fisheries, which is operated by beach-seiners and
vessels of the “others” fishing gear category in
coastal waters. With regard to fisheries’ produc-
tion, the products are classified into four major
biological groups: fish, cephalopods, crustaceans
and pelecypoda. Each group is further divided into
species or groups of related species. Furthermore,
the products have three quality categories: “first”,
“second” and “third”. In respect of employment,
only data concerning the number of persons ac-

tively involved in fishing are collected, without a
distinction between employers and employees and
without reference to sex, age or other social pa-
rameters.

Four independent statistical surveys are conduct-
ed, each of which is focusing on the particular por-
tion of the fleet:

Sea Fisheries’ Survey for Motorized Vessels

220 HP (SFS-1): This is a census-type survey
conducted on a monthly basis and covers the ac-

tivities of marine fishing vessels operating in Hel-
lenic waters with an engine power of 20 HP or
higher (the survey started in 1964 and up to 1969
it covered the activities of all professional motor-
ized vessels).The following parameters are investi-
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gated: fleet characteristics (number, engine power
and tonnage of vessels), production (volume and
value) and employment.
Fleet statistics are not the immediate concern.
Actually, the NSSG does not monitor directly the
fleet parameters, but keeps a register of fishing
vessels (RFV), mainly for the purpose of deriving
raising factors for computing the national produc-
tion from the catch data of individual vessels. The
initial information was based on the results of the
fisheries’ census, which was conducted in 1962.
A new register of fishing vessels has been estab-
lished and is continuously updated by the Ministry
of Mercantile Marine.
For collecting data, the “reporting” measurement
approach has been adopted according to which in-
formation referring to the quantity of fish caught,
the area fished, the personnel employed and the
number of working days is provided directly by
the fishermen. Practically, the “sampling” survey
method was adopted, under the rough assumption
that the respondents constitute a random sample
of the target population. Using appropriate raising
factors derived from the RFVs, the catch and em-
ployment data of the respondents were utilized to
assess the total fisheries’ production by fisheries’
sector, gear, geographical area, month of fishing,
biological category, quality class and value, and also
provide employment data by the fisheries’ sector.
The fishermen are asked to complete a monthly
statistical questionnaire, or to indicate that their
vessel did not work. The questionnaire provides
information on the characteristics of the vessel,
the labour force, the fishing area, the number of
working days or states the reasons for inactivity,
the fish landed and the average sale price by cat-
egory of fish. Code numbers are allocated to the
individual species and groups of species within the
established biological categories. The completed
questionnaires are forwarded to the local offices.
Each customs office represents a number of fishing
ports and landing places, where the active fishing
vessels are located. The collected questionnaires
are submitted directly to the NSSG for editing and
further processing. The results of the survey are
published in the annual bulletin under the title “Sea
fishery by motor vessels”. The time lag between
data collection and publication of the results is 2-3
years. Output tables are given below:
Part one,Yearly summary comparative tables
I.  Number, horsepower and tonnage of motor-
propelled fishing vessels, by categories.
ll. Quantity and value of catch, by categories and
kind of fishery.
lll. Quantity and value of catch, by categories and

kind of fishing tools.

IV. Quantity of fish landed, by principal species.

V. Quantity of fish landed, by fishing areas.

VI. Annual average employment, quantity landed

and value of catch, by kind of fishing tools.

Part two, Analytical tables

A.1: Distribution of motor fishing vessels, by cat-
egories and horsepower groups.

A.2: Distribution of overseas and open sea fishing
vessels, by tonnage groups.

B.l: Quantity and value of catch, by categories
and kind of fishery.

B.2: Quantity and value of catch, by categories
and kind of fishing tools.

B.3: Quantity of catch, by principal species and
kind of fishing tools.

B.4: Quantity of catch, by principal species.

B.5: Quantity of catch, by fishing areas and kind of
fishing tools.

B.6: Quantity of catch, by principal species and
fishing areas.

C.l:Number of persons employed, by kind of fish-
ing tools.

D.l: Quantity, value and average price of catch
distributed by fish-pier, by main species (from
1999 and afterwards).

Quality profile of SFS-1

From the methodological and operational aspects
of statistics produced by the NSSG, conclusions
can be drawn on the quality of the information
provided and the various sources of bias intro-
duced during the sampling design and planning,
data collection, processing and tabulation proc-
esses.

As regards sampling and planning operations, the
following problems are identified: a) Due to the
huge scale of the field and processing operations,
the census method with a monthly frequency, is
subject to serious systematic errors and provides
no measure for the margin of error to which the
data are subject, b) no provision was made dur-
ing the design process to produce the appropri-
ate mapping material showing the statistical units
under the coverage of each customs office. The
consequence may be omissions and duplications,
c) the accuracy of the RFV is low and becomes a
source of bias in the estimation of the raising fac-
tors for inferring population values from sample
catch data, d) the criteria for the classification of
the catch in quality categories are not defined, and
in practice the fishermen use their own classifica-
tion criteria.

With regard to the measurement procedure, the
main problem is the response bias associated with
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the method in data collection. The reporting ap-
proach for data collection is highly subjective, since
it is not based on actual measurements of landings
or logbooks, but on information provided by the
fishermen.The acceptance procedures are not de-
fined and there is no procedure to clear up dif-
ficulties, check answers and ensure completeness.
This situation introduces several response errors
during the data collection process, such as:a) pro-
vision of distorted answers by the fishermen, b)
possible cheating concerning the economic data,
c) introduction of a memory error resulting from
the length of the reference period.

Further to the biased nature of the obtained sam-
ple data, the procedures employed in data collec-
tion introduce several measurement errors arising
from: a) lack of training and briefing of the staff of
the customs offices, b) lack of written instructions,
c) lack of field observation, d) lack of standardiza-
tion of the work performed in data collection.

At the processing stage, all operations preced-
ing computer processing are essentially reading
through the questionnaires with no quality con-
trol or checking error techniques at the process-
ing stage.

Regarding the final output of the survey, the es-
tablished tabulation system is incomplete, in the
sense that it utilizes only a portion of the spec-
trum of information obtained in the survey. One
of the major drawbacks is that the results of the
production statistics are presented only by fishing
area, which make a sense from the management
point of view, but does not satisfy the needs of
many potential statistic users. Classification of the
fleet and catch data on a prefecture basis, which
is the official administrative unit, is certainly re-
quired. In addition, there is a real need to broaden
the scope of the tabulation programme by includ-
ing additional characteristics concerning: a) opera-
tional statistics on fishing effort (number of fish-
ing days and reasons for inactivity), b) Quantity of
catch, by principal species, kind of fishing tools and
fishing areas, ¢) Number, horsepower and tonnage
of motor-propelled fishing vessels, by categories
and by prefecture/fishing areas.

Sea Fisheries Survey of Motorized Vessels
<19 HP (SFS-2): This survey started in 1970 and

covers the “inshore” component of the fisheries
which is operated by motorized vessels with an
engine power of |9 HP or less. The number of
operational vessels and the quantities of fisher-
ies’ products landed during the previous year are
investigated. Production is not directly measured,
but is estimated by multiplying the number of ves-

sels by the annual average total catch per fishing
vessel. For this purpose old catch data per fishing
vessels are utilized.The annual catch per vessel has
been assumed stable and is kept fixed over time
(~2 tons/vessellyear).

Quality profile of SFS-2

Both the procedures and methodology used for
obtaining and processing data suffer from certain
drawbacks, which reduce the validity of the results.
The main factors which adversely affect the quality
of the statistics are: a) poor coverage of impor-
tant statistical items (seasonality of fishing, species
composition of the catch, value indications, part-
time employment), b) the inappropriateness of
the persons responsible for data collection (sec-
retariats of the municipalities and communities),
c) the very subjective method used for estimating
the annual catch per vessel, d) poor quality control
and error-checking procedures.

Sea Fisheries Survey of rowing boats (SFS-3):

This survey which started in 1962 essentially in-
vestigates the number of operated rowing boats.
Information is collected from the secretariats of
the coastal municipalities and communities who
are asked once a year to fill in relevant statistical
questionnaires referring to the items of interest.
The results of SFS-2 and SFS-3 surveys are pub-
lished in the annual bulletin “Yearly Agricultural
and Livestock Production” along with the results
of the statistical surveys on other branches of the
Agricultural Economy.

Overseas Fisheries Survey (SFS-4): This is a

monthly survey addressed to vessels operating in
the Atlantic Ocean and on the coasts of N.Africa.
The survey is based on the census method and
uses the reporting approach (fishing companies
report data on production and employment di-
rectly to the NSSG). Essentially the survey cov-
ers the same characteristics as the SFS-1 survey.
No data are compiled on the number of trips of
each fishing vessel and the number of hours spent
fishing. The results are tabulated in a manner simi-
lar to the results of the SFS-I survey and appear
together in the annual issues of the bulletin “Sea
fishery by motor vessels”.

Quality profile of SFS-4

Due to the low number of overseas fishing vessels
and the efficiency of their respective companies,
the response rate to the questionnaire is high, and
therefore, the census type survey is appropriate
for the statistical investigation of this fisheries’
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branch. The actual number of operating fishing
vessels calls for a specific investigation.

B.THE FISHERIES DEVELOPMENT
COMPANY (ETANAL)

The fisheries’ development company ETANAL S.A.
has provided the general framework and meth-
odology of the system of measurement of land-
ings in the fishing port markets but is not directly
involved in the collection and processing of data.
This is the responsibility of the individual fishing
port markets, which have their own administra-
tion. ETANAL simply acts as a coordinating body.
Data are obtained on a daily basis by recording
the quantities and prices of the transacted prod-
ucts. Data collection started in 1969 and initially
covered only six fishing port markets. Gradually,
with the addition of new fishing port markets, the
data collection network was extended, and it now
covers || fishing ports (Figure 1).

The Transportation, Transaction and Mar-
keting Methods

A census survey was conducted with the assist-
ance of ETANAL with the overall objective to as-
semble information on the transportation, trans-
action and marketing methods, the controls exer-
cised and the documents used for data collection
in the individual fishing port markets.

For the collection of the required information
a precodified Recording Schedule (RS) was de-
signed. The variants which are included in the Re-
cording Schedule provide, on the one hand, de-

tailed information on the methods and practices
followed in each fishing port market, and on the
other hand, can be used to produce the needed
indicators which would best discriminate between
fishing port markets.

a.Transportation

The two main transportation methods of Hellenic
marine fisheries’ products used in the individual
fishing port markets are: a) direct landings of ma-
rine fishing vessels and b) inland transportation.
The relative importance of these two transpor-
tation methods, expressed by their percentage
contribution to the total inflow of Hellenic marine
fisheries’ products in the individual fishing port
markets, is given in Table 1.

b. Marketing
The census results provided, among other things,

two kinds of information on the transportation
of products: The Movement Network System of
products between fishing port markets, and the
Transportation System of products in the fishing
port markets from other fishing ports. It should
be noted that the states of the Movement Net-
work System and the Transportation System are
not constant on a monthly basis and depend on a
seasonal pattern.

As a result, out of the total of |1 fishing port mar-
kets, the 8 fishing port markets (01, 02, 03, 04, 05,
06, 10, 11), are “mixed fishing port markets” in the
sense that they receive products from other fishing
port markets and dispatch products to other fish-
ing port markets.The remaining 3 fishing port mar-

Table I. The relative importance of various transportation methods of marine fisheries’ products in
individual fishing port markets, expressed by their percentage contribution to the total inflow quantities.

Transportation methods
Fishing port markets l. Fishing 2. Inland 3.Other
vessels transportion (sea transportation)

0l.PIRAIAS 25% 75%

02. THESSALONIKI 100%

03. KAVALA 75% 25%

04. PATRA 40% 60%

05. CHALKIS 40% 60%

06. CHIOS 70% 30%

07.ALEXANDROUPOLIS 90% 10%

08. MESSOLONGHI 20% 80%

09. KALYMNOS 20% 30% 50%
10. PREVEZA 100%

I 1.CHANIA 100%
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kets (07, 08, 09) are “dispatching fishing port mar-
kets” in the sense that they only dispatch products
to other fishing port markets. The mixed fishing
port markets with heavy movement of products
are Peiraias (01) and Thessaloniki (02), followed by
Kavala (03), Patras (04) and Chalkis (05).

c. Transactions

There are significant differences between fishing
port markets concerning the forms of transaction.
The two extreme cases are the fishing port mar-
ket of Kavala (03) where four forms of transac-
tions are utilised (fish-producers and fish-traders,
fishermen’s Associations and fish-traders, fish-bro-
kers and wholesalers, fish-brokers and retailers),
and the fishing port market of Preveza (10) where
only one form of transaction is employed (fish-
producers and retailers).

In all the fishing port markets both the pre-auc-
tioning arrangements and auctioning transactions
are conducted independently by the persons con-
cerned. Controls are exercised only in the fishing
port markets of Chalkis (05), Messolongi (08) and
Preveza (10). In the auction procedures, a variety
of administrative controls are exercised within the
fishing port markets of Peiraias (01), Thessaloniki
(02), Kavala (03), Chalkis (05), Chios (06), Alexan-
droupolis (07) and Messolongi (08). Controls are
not exercised at all in the fishing port markets of
Patras (04), Kalymnos (09), and Preveza (10).
There are also significant differences between
the fishing port markets concerning the controls
exercised at the exit of the transacted fisheries’
products from the fishing port.

The Existing Administrative Fisheries Sta-
tistics

The system of data collection has been adjusted to
the adopted method of auction sales carried out
in the fishing port markets. In particular, the quan-
tities and prices of the sold products are recorded
when the buyer is called to present an invoice
or other relevant document at the exit from the
fishing port market in order to be charged with a
percentage of the value of the transacted products
for port expenses.

Although all fishing port markets follow to some
degree the above method, there are marked differ-
ences between fishing port markets regarding the
controls exercised during the auctioning and data
recording procedures. These procedures have not
been standardized. It can be said that each port
has established its own methodology which suits
the means available and the local conditions of
marketing. Inevitably, the statistics produced differ

between ports regarding coverage, completeness
and reliability.

A detailed investigation of the kind of information
provided by different fishing port markets revealed
that two major groups of fisheries’ statistics are
available: a) Basic fisheries’ statistics which are
produced by all fishing port markets and meets
the requirements set up by ETANAL and, b) addi-
tional statistics which are available in some fishing
port markets.

The basic fisheries’ statistics consist of three
parts, which cover the following: 1) Transacted in-
flow quantities (number of fish boxes and weight
in Kgs) and value (gross total value, average sale
price and range of prices) of individual species
fished in Hellenic marine waters, along with their
code numbers, classified by major biological group
(fish, cephalopods, crustaceans and mollusks), in-
dividual species from inland water fisheries, indi-
vidual species from overseas fisheries, imported
species which are transacted through the fishing
port markets. These species are not given code
numbers. 2) Summary of basic survey items and
additional information concerning products im-
ported and products transferred from the fish-
ing port market in question to other fishing port
markets: a) Total of marine and freshwater prod-
ucts grouped by major biological categories (total
quantity and value of fishes, cephalopods, crusta-
ceans and mollusks), b) total quantity and value
of imported fisheries’ products (fresh, frozen), c)
total quantity, value and average price of products
classified by quality (A-class, B-class, C-class), d)
quantity of products transferred from the given
fishing port market to other fishing port markets.
3) Detailed information on the quantity, value,
average sale price and range of prices of the 19
commercially most important species classified
by freshness and size category (this information is
collected since 1989).

Additional administrative fisheries’ statistics are
available in a number of fishing port markets: I)
For a number of years the biggest fishing port
markets (Peiraias, Thessaloniki and Kavala) collect
information on a daily, bi-weekly and monthly basis
on the three species particularly important to the
processing industry (sardine, anchovy and mack-
erel).The data items collected cover landed quan-
tities, average sale prices and quantities sold for
human consumption, quantities sold for process-
ing and quantities withdrawn. 2) The fishing port
markets of Thessaloniki, Kavala and Patras collect
monthly information on the quantity, value and av-
erage sale price of products classified according to
their origin, as follows: a) Medium Fisheries prod-
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ucts, further subdivided by type of fishing vessel
(trawlers, day purse-seiners, night purse-seiners
and beach seiners). The number of Medium Fish-
eries vessels landing in the port in question during
the previous month is also given, b) coastal fish-
eries and aquaculture products (including lagoon
farming), c) Inland water fisheries’ products, d)
imported products, d) the fishing port market of
Thessaloniki provides assessments of labour force
(number of fishing workers) and productivity, ex-
pressed in production per vessel and production
per fisherman, for the Medium Fisheries, based on
the assumption of a fixed number of crew mem-
bers employed by the vessels of each fisheries’
branch.

Neither the Basic nor the Additional Administra-
tive Fisheries Statistics are published. The results
of the Basic Administrative Fisheries Statistics are
tabulated by each fishing port market in the form
of a monthly statistical leaflet which is common
for all fishing port markets and is distributed to
relevant authorities and interested bodies. Each
statistical leaflet provides information on the
transacted products during the previous month.
The same tabulation format is used by all fishing
ports, but the degree of coverage and complete-
ness may differ between ports.

Yearly statistical leaflets are produced by adding
up the monthly data. ETANAL tabulates the infor-
mation obtained from the annual statistical leaf-
lets of fishing port markets to produce a similarly
structured annual statistical leaflet which refers to
the yearly total transacted fisheries’ products in all
fishing port markets of the country.

Monthly and annual leaflets providing additional
administrative fisheries’ statistics are also pre-
pared by the fishing port markets.

From 1999 and thereafter, a table showing the
quantity, value and average price of catch distrib-
uted by fish-pier, by main species and by month.
has been incorporated in the annual publication of
NSSG leaflet titled “Sea fishery by motor vessels”

Improvement of the Operational Aspects of
the System

For the improvement of the operational aspects
of the system, actions should be taken in the fol-
lowing two fields of interest. The first concerns
the improvement of the quality of species’ clas-
sifications. The second concerns the introduction
into the system of a procedure for checking the
accuracy (=validity) of the produced statistics on a
current basis (=monthly).

The problem of species misclassifications: Due to
the fact that Hellenic common names are used,

the same common name is used in different lo-
cations for different species, and different species
may appear under the same name.

A Check Sample Survey (CSS) is proposed to be
executed aiming to provide the needed informa-
tion for assessing the magnitude of the problem,
estimations of the size and direction of the meas-
urement bias inherent in the calculated estimates
on a species basis, and computer de-biasing meth-
ods. The same information will also be used for
the revision of the existing list of species.

A “matching scheme” is proposed to be used in
the questionnaire design of CSS for obtaining the
required multiple items of information for qual-
ity checking. Survey data in CSS will be collected
from a sample of purchasers/invoices basis (=sur-
vey units) at the exit of the sample fishing port
markets. The “matching scheme” consists of two
parts. These will be completed simultaneously on
a sample survey unit basis at the measurement
process of CSS: Part-A (AFS): is used for record-
ing the species’ Hellenic common names and the
respective transacted quantities (number of fish
boxes, Kgs) as they appear in the purchase invoice
(sample). Part-B (CCS): is used for recording the
respective fresh correct information on the survey
characteristics concerning the true species’ names
and quantities.

The statistical matching of the parallel records ap-
pearing in parts A and B of the matching scheme
will provide the needed sample data for assessing
the magnitude of the problem of species’ misclas-
sifications, the estimation of the size and direction
of the measurement bias inherent in the calculated
estimates on a species basis, and the development
of the computer methods for their de-biasing.
Also, the same sample information will be used for
the revision of the existing list of species.

For the sampling design of CSS, the method of
“Two-stage sample in space and time” is proposed.
In the sampling scheme, the first-stage sampling
units (=Primary Sampling Units, PSUs) are the sur-
vey fishing port markets, and the Secondary Sam-
pling Units (SSUs) are the survey units (purchaser/
invoice).

For the area sample of CSS, the five fishing port
markets in which controls are exercised at the
exit of their transacted fisheries’ products are (01.
Peiraias, 02. Thessaloniki, 03. Kavala, 05. Chalkis,
06. Chios) and the important fishing port market
of Patras (04) - without exit control - can be se-
lected.

For minimizing the cost of CSS,“sampling in time”
will be introduced into the sampling design of
the survey. Specifically, by taking into account the
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transaction seasonality pattern of Hellenic ma-
rine fisheries’ products in the survey fishing port
markets, time-strata (=seasons) can be introduced
into the system and two sample weeks will be ran-
domly selected within each time-stratum. Within
the sample weeks, daily data will be collected from
pre-determined samples of SSUs by using the
method of a simple systematic sample with a ran-
dom starting point.

The proposed CSS is an efficient sampling design
and will yield a high precision of the required mul-
tiple survey characteristics at a low cost.
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5. HELLENIC MARINE FISHERIES:
ﬁ\l GENERAL PERSPECTIVE FROM THE

ATIONAL STATISTICAL SERVICE DATA

INTRODUCTION

The vast majority of Hellenic landings are fished in
Hellenic marine waters (FAO 2004) that include
part of the lonian and NW Levantine Seas and
the entire Aegean Sea.The lonian is mainly fished
by Italy, Malta, Hellas, Albania, Tunisia and Libya. In
the Hellenic lonian Sea only the deep fish stocks
are partly exploited by the Italian fisheries fleet.
The mean Hellenic lonian landings represented
less than 10% of the total lonian landings in the
late 1980s (STERGIOU & POLLARD, 1994) and
around 5% in 2004 (based on GFCM/FishStat data
for 2004). The Levantine Sea is mainly fished by
Lebanon, Turkey, Israel, Syria, Cyprus, Egypt and
Palestine. The mean Hellenic Levantine landings,
which are mainly composed of large pelagic fish,
represent less than 1% of the total Levantine land-
ings. In contrast, the Aegean Sea is exploited only
by the Hellenic and Turkish fleets. The Turkish fleet
exploits the eastern Aegean coastal zone and part
of the central Aegean international waters. The
Turkish Aegean landings increased from about 20%
of the mean total Aegean landings for the period
1982-1987 (STERGIOU & POLLARD, 1994) to
33% for 2004 (based on GFCM/FishStat data for
2004). This is attributed to the modernization of
the Turkish fishing fleet over the last two decades.
Overall, Hellenic marine fisheries and aquaculture
production is inadequate to support local demand
and thus a net amount of 115600 t was imported
in 2005 (imports: 213000 t, exports: 97400 t; EU-
ROSTAT 2006).

STERGIOU et al. (1997) reviews the marine fish-
eries’ landings and effort for 1964-1987, whereas
PAPACONSTANTINOU (2002) overviews the
Hellenic fisheries and their regulations. In addi-
tion, TSIKLIRAS et al. (2007) reconstruct the total
Hellenic landings, including those of small-scale
fisheries which are not recorded by various au-
thorities, based on recent data. The increase in
Hellenic marine landings from 1985 to 1994 and
the subsequent decline to almost half of the previ-
ous values (TSIKLIRAS et al.,, 2007) might suggest
overexploitation of the resources. However, this
peak in the mid 1990s coincided chronologically
with the fishing fleet registration (according to the
EU requirements), suggesting that this increase
is probably biased because of extrapolation and

conversion issues. The Hellenic marine fisheries’
sector underwent rapid socio-economic changes
during the last 25 years mainly because of the
participation of Hellas in the European Union. As
a result, subsidies, management regulations and
fisheries research have been enforced and this has
certainly affected fishing capacity, resource man-
agement and stock assessment. Thus, the updated
landings and effort series are important for the
evaluation of the state and management of the
Hellenic marine fisheries.

In the present work, the major socio-economic
and operational aspects of the Hellenic marine
fisheries are examined for the period 1964-2003.
In particular, the following aspects are analysed
and presented: (a) long-term changes in fishing ef-
fort, landings and wholesale value of landings; and
(b) landing species’ composition per main fishery
(i.e. fishing gear used).

SOURCES OF MARINE FISHERIES’
STATISTICS

Marine fisheries landings (in metric tons, t) of the
Hellenic fleet have been recorded and published
in yearly bulletins since January 1964 by the Na-
tional Statistical Service of Hellas (NSSG Bulletins,
1964-2003). Landings’ data are collected directly
from a sample of fishing vessels that are surveyed
by local customs authorities as described in Chap-
ter 1l.3. NSSG data are the best figures available
with respect to length of time, spatial and tempo-
ral resolution, consistency, degree of subjectivity,
and statistical design of data collection (ANONY-
MOUS, 1994; STERGIOU et al., 1997; PAPACON-
STANTINOU, 2002).

The Hellenic fishing fleet includes: (a) fishing ves-
sels operating in distant waters (of no concern to
the present study); (b) trawlers; (c) purse seiners;
(d) beach seiners operating along the coasts; and
(e) ‘other coastal boats’ (including trammel and
gill netters, drifters, long-liners, traps, etc.) operat-
ing along the coasts. There are also a few vessels,
termed ‘mixed vessels’, which are licensed to op-
erate both as trawlers (mainly in the wintertime)
and purse seiners (mainly in the summertime).
For the period 1964-1981, separate landings’ sta-
tistics are available for 23 taxa and since 1982 for
66 taxa of fishes, cephalopods, crustaceans and
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bivalves. Overall, the following types of data are
available for 1964-2003: (a) total annual landings
per taxon and fishery (monthly commercial land-
ings of taxa per fishery and fishing subarea are not

available); (b) monthly landings per taxon; (c) total
annual and monthly landings and wholesale value
of landings per fishery (data pertinent to the an-
nual/monthly wholesale value of landings per tax-

Table I. Total annual fishing effort (engine horsepower, HP; boat tonnage, GRT; number of boats; number
of fishers), marine fisheries landings (in metric tons) and wholesale value of landings (in million €),
Hellenic waters 1964-2003.The mean and standard deviation (SD) are also given.

Y Fishing effort Landings | Value (x10°)
ear HP GRT No of boats | No of fishers t €
1964 118833 21206 6800 14427 53598 1.55
1965 123363 21369 7124 14478 53460 1.82
1966 131559 21373 7283 14376 52756 1.98
1967 143562 22106 7345 14554 53495 2.04
1968 168977 21523 8399 15201 55944 2.27
1969 179247 20153 8149 14550 60769 2.48
1970 161473 20412 2343 7612 45656 1.83
1971 173730 20242 2431 7366 47178 2.03
1972 173781 22012 2329 7583 54421 2.34
1973 225721 26715 2728 7840 61998 3.16
1974 250189 29690 2823 7053 56819 3.68
1975 285359 31006 3050 7345 62666 4.56
1976 307727 33597 3196 8159 71842 6.44
1977 333613 32021 3544 8402 70220 745
1978 371547 33708 3880 8812 74517 9.82
1979 397661 34869 4133 8840 75744 11.62
1980 430656 36727 4426 9385 73140 18.38
1981 467334 38620 4839 10191 75916 23.17
1982 502138 39211 5184 11089 84268 29.67
1983 539556 41381 5586 11213 80925 35.86
1984 567917 43517 5976 11579 88082 44.37
1985 580980 41676 6163 12304 93969 59.55
1986 618131 43728 6480 13285 101397 92.15
1987 653471 45433 6815 14367 106717 96.80
1988 790533 41125 8981 15238 104012 117.68
1989 805196 40248 9089 18960 112549 147.87
1990 823411 41969 9234 19173 112192 174.89
1991 830239 42837 9308 21425 123783 204.26
1992 823388 41969 9232 20035 141352 223.17
1993 819864 41989 9172 19293 155211 247.33
1994 805037 41659 9002 19798 181675 296.70
1995 805446 41552 9026 19162 150187 277.98
1996 815435 41490 9166 18847 148759 27841
1997 711543 3918l 6976 19109 147735 288.21
1998 715901 36146 8128 16952 106988 22541
1999 678573 35132 7699 16310 109556 246.01
2000 661282 34398 7595 16184 88116 221.04
2001 666033 33779 7676 15738 83259 219.30
2002 636977 33742 7353 15563 85460 233.46
2003 609904 34703 6996 14547 85155 257.92
Mean 498169 31366 6392 13659 89787 103.12
SD 254314 7702 2327 4361 34376 110.44
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on is not available); (d) total annual fishing effort
per fishery; (e) total annual and monthly number
of fishers per fishery (data concerning number of
fishers per fishing subarea is not available). It must
be pointed out that fishing effort is expressed in
engine horsepower (HP), number of boats and
boat tonnage (measured in gross registered tons,
GRT). Data concerning boat tonnage is not avail-
able for beach seiners and ‘other coastal boats’. In
addition, data concerning monthly fishing effort or
annual/monthly fishing effort per fishing subarea is
not available.

TOTAL FISHING EFFORT AND
VALUE OF LANDINGS

The total annual landings, fishing effort (in terms of
number of boats, HP, GRT and number of fishers)
and the wholesale value (in euros, €) of the total
landings for 1964-2003 are shown in Table |.Total
landings increased from 53 598 t, in 1964, to 85
155 ¢, in 2003, reaching a peak in 1994 (181 675
t). The total fishing effort increased from 6 800
boats, 118 833 HP and 21 206 GRT, in 1964, to 6
996 boats, 609 904 HP and 34 703 GRT, in 2003
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(Table 1).The wholesale value of the landings also
increased from .55 million €, in 1964, to 257.9
million €, in 2003 (Table I).

The above-mentioned figures do not include those
concerning small coastal boats (i.e. engine <I9
HP) and boats operating in distant waters.The to-
tal number of the small coastal boats is estimated
at 14 000 each catching 300-350 kg/month (NSSG
1998; TSIKLIRAS et al.,2007).Thus, the total annual
landings of the small coastal boats range from 50
400 to 58 800 t (average: 55 000 t per year).These
figures refer only to the period following 1995.
For the period 1970-1994 the average estimated
catches of the small coastal boats were 25 000 t
per year.The capacity of the distant water fleet in
2003 was 22 boats, 16 829 HP and 3 910 GRT, the
total landings 4,566 t and the total wholesale value
of the landings 17 million € (NSSG, 2006). Hence,
considering that during the last 20 years both the
number of fish farms and their production were
increased (from 4 farms producing 200 t in 1988,
to about 270 farms producing 97 000 in 2004 and
106 000 t in 2005) (AGRICULTURE BANK OF
GREECE, 1998; EUROSTAT, 2006), the total Hel-
lenic marine captured and aquaculture production
probably ranges between 230 000 and 250 000 t.
The latter is true based on the marine captured
production (landings) provided by NSSG.

FISHING EFFORT PER FISHERY

The annual number of boats, HP, GRT (except
for ‘other coastal boats’) and number of fishers
per fishery for 1964-2003 are shown in Figures
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Figure |: Annual number of boats (a), engine horsepower (in HP) (b), boat tonnage (in GRT) (c), fishers
per boat (d) and wholesale value (in €) of landings (e), for trawlers, purse-seiners, beach seiners and ‘mixed

vessels’ operating in Hellenic Seas, 1964-2003.
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I and 2. Although the number of trawlers and
purse-seiners did not change considerably be-
tween 1964 and 2003 (Figure la), this was not
true for beach-seiners and ‘other coastal boats’
(Figures la and 2a). Beach-seiners consistently
declined since 1964, whereas ‘other coastal boats’
showed two patterns of change;an exponential in-
crease between 1970 and 1988 and a smooth de-
cline thereafter (Figure 2a). The number of ‘mixed
vessels’ decreased after 1987 (Figure Ib).

The HP and GRT both increased till the late 1980s
and thereafter remained more or less constant,
fluctuating around a mean of 135 217 HP and 21
778 GRT for trawlers, and 78 229 HP and 12 925
GRT for purse-seiners (Figures 1b and Ic).The ca-
pacity of beach-seiners steadily increased over the
1964-2003 period (Figures b and |c), despite the
efforts of the Hellenic State since 1979 and those
of EU since 1994 to reduce them by advancing
measures supporting their withdrawal and/or fully
prohibiting renewal/modernisation licences. In
contrast,‘other coastal boats’ after a sharp decline
in 1970, showed an increase till 1988, and then re-
mained in a plateau until 1995 and declined there-
after (Figure 2b). The capacity of ‘mixed vessels’,
i.e. those licensed to operate both as trawlers and
purse-seiners, decreased from 1964 to 2003 (Fig-
ures Iband Ic).

The number of fishers remained rather stable for
trawlers, purse-seiners and beach-seiners (Figure
Id), whereas for “other coastal boats” increased
exponentially between 1970 and 1991 and de-
clined thereafter (Figure 2c). The sharp decline in
the number of boats and fishers involved in the
‘other coastal boats’ fishery in 1970 is attributed
to the fact that since 1969 the coastal boats with
engine <I9HP are no longer recorded by the local
customs authorities.

Wholesale value increased exponentially for trawl-
ers up to around 75 million € (in 2003) during
the study period (Figure Ie). The mean wholesale
value also increased exponentially for purse-sein-
ers and beach-seiners up to the mid 1990s (up
to 60 million € for purse-seiners and more than

0 ] —8—Other comstal boats fai
B4
= | puBtiag s
£ | & Fees,
R ' [ ] .
2 - ¥
s a4 ¥
3 *1 -
E r
X | -*
w
et i
159654 108 i 3 1 68 1961 1904 1007 J000 20
U [t}
w SO0 e 2 2 1
£ b P
40 o
- L]
3 & w
g 0 -
: .o'
5 o
K a
3 &
o "W ¥
pane®y sa®®
o 10 T 1978 16832 a1 200
- ar chastal hosts .
&
e . tel
- wl =
= bag,
n 4 -
)
| s o
LR P o
._ e
I -
I
2 a -..l'
gty
0 —— — 1 v
G 1T oTH 1070 10ET 1685 1085 1601 i ]
1863 o
@ | 1]
= aand pi_ W
. 19 e AN
— o ‘ -
a L
: w] ‘
: | y
5 &4
] | L]
Y| »*
8 | o
= 1 H".
B T e ————— ]

YBams

Figure 2: Annual number of boats (a), engine
horsepower (in HP) (b), boat tonnage (in GRT)
(c), fishers per boat (d) and wholesale value (in €)
of landings (e), for other coastal boats operating in
Hellenic Seas, 1964-2003.

Table 2. Percentage (%) contribution of the major fisheries to the total fishing effort (expressed as
engine horsepower, HP; number of boats; number of fishers) and wholesale value of landings, Hellenic
waters 1964-2003.

Fishing effort Value
Fishery HP No of boats No of fishers
Trawlers 21.0 5.6 9.7 23.0
|Purse seiners 13.0 5.6 20.1 19.4
Mixed vessels 3.3 1.1 - -
Beach seiners 8.3 1.1 8.2 5.6
‘other coastal boats’ 54.4 76.6 62.0 52.0
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20 million € for beach-seiners) whereas thereafter
declined to lower levels (Figure le).As far as the
‘other coastal boats’ are concerned, the wholesale
value of their landings increased exponentially to
about 160 million € in the mid 1990s and declined
thereafter (Figure 2d).

The socio-economic importance of the ‘other
coastal boats’ is higher when compared with those
of the remaining fisheries (Table 2).Thus, the ‘oth-
er coastal boats’ contributed 54.4%, 76.6%, 62.0%
and 52.0% to the mean total HP, number of boats,
number of fishers and wholesale value of landings
over the 1964-2003 period, respectively (Table 2).
The HP/boat ratio for trawlers, purse-seiners and
beach-seiners showed a linear increase between
1964 and 1988, whereas thereafter remained rela-
tively constant fluctuating around a mean value
(Figure 3a). In contrast, HP/boat for ‘other coastal
boats’ remained constant since 1970 (Figure 3a).
With respect to GRT/boat, this remained constant
for trawlers and purse-seiners from 1964 to 1988,
then shifted to a higher value and remained con-
stant thereafter (Figure 3b).The fishers/boat ratio
showed a stable pattern for trawlers, beach-sein-
ers and ‘other coastal boats’ over the entire pe-
riod, whereas for purse-seiners it decreased (Fig-
ure 3c). Finally, the HP/fisher ratio increased for
each fishery till the mid 1980s, whereas thereafter
fluctuated around 95-120 HP/fisher for trawlers,
30-50 HP/fisher for purse-seiners, 40-95 HP/fisher
for beach-seiners, and 30-50 HP/fisher for ‘other
coastal boats’.

The mean fishers/boat, HP/boat, and HP/fisher ratios
all differed significantly (ANOVA, P<0.005) among
fisheries (Table 3).The mean fishers/boat was higher
for the purse-seiners while the HP/boat and HP/
fisher ratios were higher for trawlers (Table 3).
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Figure 3: (a) HP per boat, (b) GRT per boat, (c)
fisher per boat and (d) HP per fisher, for each
fishery operating in Hellenic Seas, 1964-2003.

Table 3. Mean Fishers/boat, HP/boat, HP/fisher, Landings/Boat, Landings/HP, Landings/Fisher,Value/Kg,
and Value/fisher ratios for each fishery (trawlers, purse-seiners, beach-seiners and ‘other coastal boats’),
Hellenic waters 1964-2003.Values with the same exponent (a, b, c and d) do not differ significantly

between each fishery.

Ratios Mean * Standard Error
Trawlers Purse-seiners Beach-seiners Other-coastal

Fishers/boat 3.192+0.54 6.56°+1.30 1.63<+0.35 1.82¢% 0.31
HP/boat 282.20°+98.78 182.81°+63.71 60.62°+27.37 54.91<+20.32
HP/fisher 90.04*£29.50 29.75*+£12.36 39.56¢+20.05 29.91°£11.48|
Value/fisher 17.76x10%+18.40 7.82x10%+ 830 6.17x10%+ 6.80 4.47x10%+ 4.50|
Value/kg 1.10x10%% 1.10 0.53x10%®+ 0.53 0.82x 10+ 0.86 1.24x10%+ 1.23
Landings/Boat 43.98°+14.78 81.35+15.74 10.29<+ 3.18 6.31<t 2.34
Landings /HP 0.16+ 0.03 0.50°% 0.20 0.21<x 0.13 0.14°+ 0.07
Landings /Fisher 13.77+ 3.48 12.87*+ 3.39 6.48°+ 1.83 3.42<+ 1.06
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ANNUAL LANDINGS
AND VALUES

The annual landings of ‘other coastal boats’ in-
creased exponentially from 1964 to 1994, followed
by a decline (Figure 4a). A general linear increase
was also apparent for the remaining fisheries up
to 1994, followed by a decline thereafter (Figure
4a). Landings per HP (i.e. catch per unit of fishing
effort) declined for all fisheries but the rate of de-

cline was higher for the purse-seiners (Figure 4b).

In addition, the wholesale value per fisher ratio
(i.e. annual income) and the wholesale value per
landings both increased exponentially during the
total period for all fisheries (Figure 5).

The mean value/fisher and the mean value/kg ra-
tios both differed significantly (ANOVA, P<0.05)
among fisheries. The mean value/fisher was higher
for trawlers and the mean value/kg was higher for
trawlers and ‘other coastal boats’ (Table 3). The
mean landings/boat, landings/HP and landings/fish-
er all differed also significantly (ANOVA, P<0.001)
among fisheries; the mean landings/boat and land-
ings/HP were higher for purse-seiners, whereas
the mean landings/fisher were higher for trawlers
and purse-seiners (Table 3).

OVERALL SPECIES
COMPOSITION OF LANDINGS

Overall, the two pelagic species European anchovy
(Engraulis encrasicolus) and European sardine (Sar-
dina pilchardus) dominated the fisheries landings,
comprising 14.6% and 14.1% of the mean total, re-
spectively, over the 1982-2003 period (Figure 6).In
addition, seven other taxa (bogue, Boops boops; Med-
iterranean horse mackerel, Trachurus mediterraneus;
picarel, Spicara smaris; Atlantic mackerel, Scomber
japonicus; European hake, Merluccius merluccius; grey
mullets, Mugilidae; red mullet, Mullus barbatus) each
contributed from 2.1% to 7% (Figure 6).

SPECIES’ COMPOSITION OF
LANDINGS PER FISHERY

The composition of the mean landings per fishery
over thel982-2003 period is shown in Figure 7.In
particular; more than 30% of the mean trawl land-
ings was dominated by five species (M. merluccius,
M. barbatus, T. mediterraneus, S. smaris, and Micro-
mesistius poutassou) (Figure 7a). For purse-seiners,
five species (E. encrasicolus and S. pilchardus and,
to a lesser extent, T. mediterraneus, B. boops and
S. japonicus) cumulatively contributed more than
84% of the mean total landings (Figure 7b). For
beach-seiners, more than 60% of the landings was
comprised mainly by S. smaris, S. pilchardus and B.
boops (Figure 7c). Finally, only 30% of the mean
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Figure 4: (a) Annual total landings (in t) and (b)
landing per unit of fishing effort (expressed as
engine horsepower, HP), for each fishery operating
in Hellenic Seas, 1964-2003.

Figure 5: (a) Wholesale value per fisher and (b)
value per landings, for each fishery operating in
Hellenic Seas, 1964-2003.
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Figure 6: Species’ composition of the mean fisheries landings from Hellenic Seas, 1964-2003.
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‘other coastal boats’ landings was comprised of
five taxa (S. pilchardus, B. boops, Mugilidae, S. smaris
and E. encrasicolus) (Figure 7d).

CONCLUSIONS

Our findings showed that the Hellenic marine fish-
eries are characterized by a large number of spe-
cies caught per main fishing gear (i.e. multi-species
fisheries) as well as by a variety of species that are
exploited concurrently by different fishing gears
(i.e. multi-gear fisheries). These aspects agree with
the findings of various previous studies in Hel-
lenic waters (TSIMENIDES, 1994; STERGIOU &
POLLARD, 1994; STERGIOU et al., 1997; KAPAN-
TAGAKIS et al, 2001; PAPACONSTANTINOU,
2002; STERGIOU et al.,, 2004; STERGIOU et al.,
this volume). The patterns and propensities of ma-
rine fisheries’ landings presented in this chapter
are based on the NSSG data that are subjected to
certain biases and limitations. These can be rem-
edied once the reconstructed dataset (TSIKLIRAS
et al.,2007) is adopted.

Hellas, being a member of the European Union
since 1981, led to the adoption of new fisheries’
management regulations and policies for the Medi-
terranean (EU Reg. 1626/94, EU Reg. 1967/2006).
In addition, Hellenic fisheries have also greatly
benefited through the five-year developing pro-
grammes, by subsidies which undoubtedly led to
the modernization of the fishing fleets and the
geographic and vertical expansion of the fisher-
ies. Thus, the increasing trends in effort during
1964-1987 were mainly unregulated, whereas in
1988 the consensus of the Hellenic effort changed
and from then onwards it has been regulated and
remained constant up to 1997 followed by a slight
decline, following the EU regulations. In addition,
the decrease in the number of beach seiners for
the years following 1997 is attributed to the fact
that fishers have been subsidised for retreating
their vessels (EU Reg 3699/93), because beach
seiners are considered to be harmful for the
stocks and habitats.

The increase in the HP/boat and GRT/boat ratios
during 1964-2003 for all fisheries (Figures 3a and
b), with the exception of the ‘other coastal boats’
fishery for which the rate of increase was much
smoother, clearly indicates, when combined with
the fact that the number of boats per fishery did
not change considerably during that period (Figure
), the modernisation of the Hellenic fishing fleet.
For trawlers, the sharp increase in the HP/boat and
GRT/boat ratios in 1988 s attributed to the fact that
during 1985-1988 boat owners were subsidised by
EU to modernise their boats (EU Reg. 4028/86).

Also, such a modernisation brought about an in-
crease in the fishers/boat ratio for trawlers dur-
ing 1985-1997 (Figure 3c). This can be attributed
partly to the aforementioned modernization but
also to the fact that they operate on a 24 h basis,
with increased personnel, exploiting various fish-
ing grounds. Proportionate change was observed
in the number of purse seiners, though at a steady
rate. In contrast, for purse-seiners, the fishers/boat
ratio is decreasing. This is attributed to the adop-
tion of hydraulic winches and nylon nets, as op-
posed to cotton ones, until the end of the 1970s,
whereas the increase at the end of the 1980s may
be due to the replacement of older boats by new
ones of higher capacity (larger tonnage and engine
HP) due to EU subsidies (Figure 3c).

Despite the modernization of the Hellenic fisher-
ies’ sector and the fisheries’ regulations currently
enforced for pelagic and demersal fisheries (i.e.
closed seasons, limited issue of new licenses, mini-
mum legal landing sizes, mesh size regulations, ban-
ning of pelagic trawl, prohibiting the fishing of small
pelagics with bottom trawl or with electric light
(PD. 244/21-6-91; EU Reg. 1626/94), increase of
mesh size of codend in 40 mm stretched (EU Reg.
2550/2000)), fisheries’ landings per effort are con-
sistently declining. This fact reveals the inadequacy
of the current management regulations, most of
which are of technical and non-scientific practices
(STERGIOU et al., 1997).The situation gets more
complicated due to multi-species and multi-gear
nature of the fisheries which pose certain diffi-
culties in using traditional fisheries models. New
measures are thus required in order to comple-
ment the existing ones. One such measure is the
adoption of marine protected areas (TSIKLIRAS &
STERGIOU, this volume), which are also consist-
ent with the current trends in fisheries manage-
ment (i.e. ecosystem-based management: BROW-
MAN & STERGIOU, 2004).
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VI.I.ARTIFICIAL REEFS

GENERAL OVERVIEW

Artificial reefs (A.R.) are an ancient invention,
originating from the coastal regions of the Pacific
Ocean. Even then, the observation of marine or-
ganisms gathering and flourishing in those primi-
tive wooden structures resembling a reef was
quite common. This old technique was rediscov-
ered quite recently, about 40 years’ ago. Second-
hand industrial products such as vehicles, electric
devices and other metallic constructions with
complex surfaces were used in the dawn of artifi-
cial reef use. Nowadays, however, artificial reef are
made of natural rocks, concrete or steel elements
that aim to strengthen the bases of these sensitive
natural marine ecosystems (Figure |).

Productive artificial reefs aim to upgrade total fish-
ing production and are seen to exist all around the
globe. Among others, one of the main goals set in
an attempt to establish an artificial reef include the
improvement of fishing quantities of the targeted
zones. There are obvious ecological advantages in
their use, since the ecosystem is allowed to slowly
build up by itself based on the morphological ad-
vantages of the artificial structures. Hence, these
reefs are rightfully considered an important tool
in the integrated management of the coastal en-
vironment.

Local areas and communities have much to profit
from an artificial reef. The local ecosystems are
enriched with young fish and the value of com-
mercial stocks rises.The possible upgrade of local

tourist activity due to these reefs must also be
taken into account.

The main outcome of the well-being of an artificial
reef is the increase of total biomass of the area
through the attraction of more species of fish and
more marine organisms.This results from the very
attractive physical and biological conditions pro-
duced by these reefs that aim to minimize mortal-
ity of the species. The reefs are also responsible
for upgrading the coastal ecosystems through the
increase of local biodiversity. The decrease of the
erosion caused by wave action in the coastal zone
is also an important factor to outline and this is
especially beneficial in highly eroded areas due to
the construction of dams and other anthropogen-
ic interventions.

When constructing an artificial reef, there are sev-
eral factors related to the increase of fishing activ-
ity in the zone that should be examined.

Firstly, an artificial reef can alter the local distribu-
tion of biomass, abundance of fish or of any other
commercial organism in the area near the reef.The
increasing result in the indigenous fishing activities
is directly due to the upgraded availability of the
fish. However, in order to preserve the increasing
trend in availability, it is imperative that a manage-
ment plan is used in order to adjust the fishing
efforts inside reef territory and thus, maintain spe-
cies’ availability. In order for management plans to
be successful they should be integrated, taking into
account sensitive factors such as socio-economics

Figure |: Artificial structures used in the pilot project at Fanari in the Thracian Sea. French (a) and Italian

type (b) elements.
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Figure 2: Species fished around the artificial reef of Fanari during the final phase of monitoring.The hard

substratum species prevailed.

and other social problems, apart from the stand-
ard ecological and biological study that needs to
be performed.

Secondly, the creation of a reef not only causes
species massing in a defined area, but also increas-
es the fished quantities. In this case, with the same
fishing effort, there is far better efficiency. The in-
crease of fished biomass is largely caused by the
smaller natural mortality observed in the local fish
populations since the artificial reef provides a safer
and more sheltered environment. Combining the
physical advantages of the reefs associated with
their morphology, with the enrichment of certain
fish species that are strategically chosen, results in
even more positive results.

By a quick look through the relative international
literature, examples of both of the above occa-
sions can be found. Combining these reports with
the scientific experience gained throughout the
years, it can be easily concluded that artificial reefs
can produce an outstanding result as far as fish
production is concerned. The percentage report-
ed in literature is usually around 5-20% from the
total local fish production according to the type of
the artificial reef being used (Figure 2).

However, there are some extreme examples that
show a 400% increase. This increase is a result of
many factors. For instance, the technical charac-
teristics of the reef and the natural features of the
selected area are very important. In many cases
different building materials or altered structures
create different results, attracting the relative spe-
cies on each occasion. Also, increased fish produc-
tion is observed mainly in areas with no natural
reefs near the artificial environment. Areas with
many natural obstacles, extensive rocky grounds,
having unstable substrate or large inflow of float-
ing material are judged as not suitable.

The main characteristics of the local fishing pro-
duction have to be taken into account. A large
number of factors is considered in each area in

order to obtain the proper scientific knowledge
in order to decide which species can be enriched
by an artificial reef. Common species in the Medi-
terranean Sea are species of the family Sparidae,
Serranidae, Labridae, Scorpaenidae, Carangidae and
Scombridae.

Before the creation of an artificial reef, each part
of the area would need to be examined oceano-
graphically and biologically. The success of the reef
depends largely on the study made by the per-
formed studies.

Natural and artificial reefs should not co-exist,
except in the case where there is a need to ob-
serve and make comparisons between them.Also
since over-fishing can exterminate even the best
yield results from an artificial reef, it is important
to emphasize the importance of enforcing a man-
agement plan right after the reef is constructed
to minimize time loss. The final receiver of the
project’s results should be the nearest coastal fish-
ing association or cooperative who would have to
take over its management.This partly ensures that
the local communities keep their interests focused
on the maintenance of the reef.

Both the Japanese and the Mediterranean experi-
ence on the artificial reef matter, shows the artifi-
cial reefs to be excellent tools in fisheries’ manage-
ment, allowing the management of the local fishing
effort, differentiation of the fishing methods, new
methods of aquaculture, management of the local
biological resources and finally the increase in fish
production.

ARTIFICIAL REEFS IN THE
MEDITERANNEAN

During the 1960s in some areas of the Mediter-
ranean, the first efforts of artificial reef construc-
tion were made by the sinking of crashed cars in
areas with illegal fishing problems, but no scientific
observations were performed. In 1974, the first
scientifically designed artificial reef was set up in
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the Adriatic Sea, by the Institute of Fisheries and
Technology of Ancona (ltaly), and consisted of 12
pyramids and 2 sunken boats (BOMBACE, 1981).
In the years after; more artificial reefs were made
in Italy, both in the Tyrrhenian and Adriatic Sea. In
the Ligurian Sea, an artificial reef was completed
between 1980 — 1985 in the Marconi Gulf (ORSI
RELINI et al, 1986). Relative actions took place
also in Sicily in the Gulf of Castelamare.

In France, there have been many efforts for the
construction of an artificial reef in Palavas (1968)
skeletons of cars were used, old tyres and cube
stones, giving a total of 400 cubic meters. In the be-
ginning of 1980, in the Mediterranean Sea around
Nice, 200 cubic meters of cube stones were used
for the creation of another artificial reef. In Spain,
during the last eight years many artificial reefs
were built,aiming mainly for the protection of fish-
ing from trawls. Today more than 50 artificial reefs
exist all over the Spanish shores and at the same
time, a management committee has been formed
which watches over the newly constructed reefs
as well as the progress of the older ones.

In Hellas the Fisheries’ Research Institute (FRI),
part of NAGREF, together with the former Insti-
tute of Marine Biology of Crete, participated for
the first time in the construction of artificial reefs
in 1997, when the Ministry of Agriculture issued
a call for financial tenders, assigned to the con-
sortium with the construction and monitoring of
a pilot project aiming to demonstrate the utility
of these structures for the coastal zone manage-
ment. The reef was built by cube-shaped concrete
blocks arranged in pyramids (ANTONIADOU et
al, 2001). The first problems encountered were
mainly of a political nature since the long-term
benefits of an artificial reef were difficult to ex-
plain to the local fishermen and the building costs
were high (DOUNAS et al., 2000).

The project commenced at the end of 1997 with
the preliminary assessment which was focused
in the marine area of Fanari in the prefecture of
Rodopi. After approximately one year, in the mid-
dle of 1999, the construction of the artificial reef
was completed with the laying of the artificial
structures. The artificial reef is continuously being
monitored since then by a number of scientific de-
vices as well as by the specialized team of divers-
biologists of the FRI who has undertaken the task
of visual inspection.

The data that were being recorded comprised of
the hydrographic characteristics of the area, the
nutrients that are being accumulated or trapped
by the artificial reef structures, the successive col-
onization of these structures by the large number

of flora and fauna species, but mainly the coloni-
zation of the artificial reef by important species,
commercial or not, of fish and invertebrates.
From the beginning of the artificial reef opera-
tion, immediately after the laying of the artificial
reef structures, the divers team detected schools
of fish which have begun to circulate around the
artificial reef area, proving in this way that the fish,
or at least some species of fish, instinctively are at-
tracted by anything that differentiates the sea bot-
tom offering them even elementary opportunities
of sheltering and/or protection from predators.
Because the artificial reefs were laid in the middle
of October, the first winter of monitoring passed
without encouraging results, since the low tem-
peratures in the area during the winter dissuade
the dramatic colonization of the artificial reef by
seaweeds and invertebrates, the presence of which
is regarded as prerequisite for the attraction of
fish who need them as a source of energy.
However, there were some species of fish like
Pagelus acarne (axillary sea bream), that have set-
tled there from the first day following the laying of
the artificial reef, and have not abandoned it since
leading us, after two years of monitoring, to record
an increase of the species’ presence by eight times
in relation to the period before the construction
of the artificial reef. This particular species has at-
tracted other larger predators in the area, such
as the Seriola dumerili (greater amberjack) which
although they are not fished, they are recorded by
the divers’ visual inspection and the video record-
ings in equally increasing numbers.

Other species that colonized the area during the
first spring following the laying of the artificial reef
was Diplodus vulgaris (common two-banded sea
bream), the abundance of which increased four
times after a year of monitoring. Trisopterus minu-
tus capellanus (poor cod) is another example. Its
presence in the artificial reef was a surprise since
it was believed until today that the species prefer
to colonize in muddy environments. Other spe-
cies for which a substantial increase was recorded
were Serranus scriba (painted comber) which ex-
hibited an increase of 700%, Boops boops (bogue),
Zeus faber (John Dory), Loligo vulgaris (common
squid), Sepia officinalis (common cuttlefish) and
Scorpaena sp. (scorpion fish), with an recorded
increase in their abundance that ranges between
100-500%. From the experimental samplings, a to-
tal of 101 species were recognized in the reef area,
with 10 newly fished species (SOPHRONIDIS et
al,,2001). Seasonal differentiation in species’ abun-
dances was found to be present between seasons
(KALLIANIOTIS et al., 2003).
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During the monitoring period and via laboratory
analyses, it was discovered that the biocommunity
of the area was gradually evolving and that a spe-
cial substrata emerged on the artificial reef struc-
tures created by seaweeds, bivalves, ascidians and
polychaetes in a continual succession of species
and assemblages, an evolution process that is being
continued until today.

The biological equilibrium in the rhythm of coloni-
zation was reached at the end of 2003, when the
largest number of species was recorded since the
construction of the artificial reef and the area that
surrounds it. In 2005, the reef was observed to
provide a steady basis for local fisheries, particu-
larly for the species Octopus vulgaris, Sepia officina-
lis, Penaeus kerathurus and Solea vulgaris (ARGYRI
& KALLIANIOTIS, 2005). The monitoring of the
artificial reef continued until the end of 2004, five
years after the laying of the artificial elements. At
the end of the project the consortium proposed
to the Regional Fisheries Office a management
plan which focused on the future utilization of the
artificial reef, not only for scientific purposes but
for production purposes as well.This is considered
to be the most difficult phase of the project, since
the supervision of the area as well as the mainte-
nance of the structures, have to be assigned to a
private sector body, such as a fishing association.
In the area of the artificial reef, a prohibition of
fishing activities has been issued from the begin-
ning, that included all fishing gears, but in the fu-
ture the specifications of the gears that are going
to be used within the area of artificial reef, have to
be described and included in the relevant manage-
ment plan.

However, during and after the end of the monitor-
ing phase we observed some negative phenomena
mainly due to the gathering of a vast number of
fishing vessels in the area, following the positive
impression that the initial monitoring results gave,
regarding the abundance of species in the artificial
reef Despite the prohibition of fishing activities in
and within two nautical miles radius around the
artificial reef, many fishermen ignored it and were
laying their fishing gears around the artificial reef
and even sometimes inside the zone of absolute
protection, where theoretically the environment
has to be permanently left intact.

In the future, the artificial reef will attribute the
best results only if its importance for the fisheries
stocks as well as for the potential income for local
fishermen, become comprehensible.

After 2002, FRI alone or jointly with HCMR has
undertaken the feasibility studies of four additional
artificial reef, namely in Kalymnos, in lerissos, in

Maliakos Bay, and that on the coasts of Pieria, while
HCMR has undertaken the study of the artificial
reef of Messolongi and Preveza. In any case, the
consortium suggested the implementation of in-
novative technology, applying therefore, the ex-
perience gained from its participation in the re-
alization of the first pilot plan in Fanari and the
advances made by other teams abroad.

The artificial reefs are expected to play an impor-
tant role in the management of the coastal zone
in Hellas as is the case on a global scale, since they
offer a steady point of reference in marine areas
where it is difficult to appoint any element of own-
ership. In addition, they create an artificial ground
for a combined concentration of marine species
within a protected marine environment. With the
enforcement of appropriate management, mixed
systems of fishing and tourist activities of the ar-
eas as well as special forms of aquaculture can be
applied and these can act in favour of small local
communities which are still dependent on fisheries,
and which for the benefit of our country should
continue plying their traditional fishing activities.

CRITERIA FORTHE SELECTION
OF SUITABLE AREAS

Suitable areas have to be chosen according to a
clear methodology, examining various factors that
will probably affect the project. For the selection
of the installation position, it is necessary that ar-
eas with large trawling activities are excluded.
Among the most basic criteria that need to be
taken into account are the substrate type, the sea
depth, physical and chemical parameters, the exist-
ence of natural reefs, the protection of zones from
over-fishing and others.

For the maximization of the biological develop-
ment of the artificial reef, according to the preset
goals, it is necessary to take into account the phys-
ical and chemical parameters of the selected area.
With the fulfillment of the preliminary study the
definition of the nature of the substrate as well as
the hydrology of the water column must be car-
ried out where the artificial reef will be installed.

ELEMENTS INTHE STUDY
FORTHE CONSTRUCTION
AND INSTALLMENT OF AN
ARTIFICIAL REEF

For the proper and effective function of an arti-
ficial reef, the design would have to be based on
biological, economical and mechanical demands,
so that the suggested system would increase its
productivity to the maximum fulfilling, at the same
time, the goals of its manufacture.
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Figure 3: An artificial reef plan using four different types of elements, aiming to increase the complexity

of the structure.

The artificial reef must be designed in a way to
make food availability easier to both the transfer-
ring species and the species remaining settled in
the surrounding zone.The various sections of the
artificial reef must be formed in a way to help the
feeding and settling of the more commercial spe-
cies. The maximization of the population’s abun-
dance is the confirmation that the artificial reef
was designed according to the special require-
ments of the “target” species or their habitat (Fig-
ure 3).

Apart from the evolution of its biological dimen-
sion, the artificial reef must be designed in a way
to make possible tourist development in the zone.
The amateur fisheries are usually directed to dif-
ferent species than the professional fishermen and
as a result, this reef plan must be adjusted accord-
ingly to take them into account as well. Also, the
construction plan must be designed properly to
prevent the damage of professional and amateur
fishing equipment since many fishers will select
the reef areas as their base.

The artificial reefs increase the attraction of fish,
but also they can be designed to prevent trawl
fishing and increase the fish production of these
areas. The limitation or total ban of trawl fishing
in an area surrounding an artificial reef, allows the
strengthening of fishing with static gears and the
increase of local fishermens’ involvement.

MATERIALS USED FOR
THE CONSTRUCTION OF
ARTIFICIAL REEFS

European and Japanese scientists are leaders in
the research of the study of structural material
used in the construction of artificial reefs and the
use of concrete has become more widely accept-

ed by European manufacturers.The most common
block used is made of concrete; it can be cubic or
cylindrical with round or triangular openings. The
use of second-hand materials for the construction
of artificial reefs has obvious economical signifi-
cance but the impact on the environment should
be carefully evaluated.

The use of old tyres for the construction of ar-
tificial reefs has provoked many discussions and
many different opinions have been given about the
issue. The common opinion in Europe is that these
materials are thought to carry dangerous toxic
substances during their time in the sea and for this
reason their use is not seen as positive.
Shipwrecks are often suggested for artificial reefs
and also for scuba-diving activities. In the United
States 80% of the underwater A.R. (MC GURRIN,
1989) are comprised almost exclusively of ship-
wrecks or other second-hand industrial construc-
tion materials.Yet, no research has been made on
the suitability of shipwrecks for artificial reef ar-
eas and thus their proper value remains unknown.
Old boats should be carefully cleaned of all harm-
ful material such as copper and remaining fuel be-
fore their use. It is important to point out that
wooden fishing boats are considered unsuitable as
far as the shallow water areas of the artificial reefs
are concerned, since the chances of them being
crushed by strong wave activity are high.

EVALUATION OF THE
ARTICICIAL REEF EFFICIENCY

There are two basic problems when starting prep-
arations for a commercial-use artificial reef. The
first concerns the time at which the artificial reef
will be ready for fishing activities; secondly, the de-
termination of maximum fishing effort and the rel-
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Figure 5: Position of existing and programmed
artificial reefs in the Hellenic Seas.

evant constant fish production of the artificial reef.
These issues cannot be answered initially, in areas
where no artificial reef has been constructed in
the past.They can be answered during the second
phase of construction, a phase that co-exists with
the scientific and technical monitoring of the ar-
tificial reef.

It is difficult to calculate the fish production an
artificial reef can produce, because this depends
on the nature of the management plan that will
be enforced.

The observation of fishing exploitation is done

with experimental fishing. This type of fishing has
to be constant from the beginning of installation of
the AR, so that it can be related to the trends of
fishing indicators present, and to quantify the influ-
ence of commercial fishing inside the artificial reef
area.The artificial reef projects serve also manage-
ment purposes by making the creation of marine
protected areas possible.

Future research regarding artificial reefs should
focus on the importance of the surrounding habi-
tat, reef size and the seasonality of certain factors
such as the improving of recruitment, the growth
of juvenile fish and spawning success. Still, the opti-
mization of the design is a priority. More effective
block styles would have to be discovered and the
cost-effectiveness of the structures improved.
Other than that, apart from preventing trawling,
the importance of predation and shelter on early
species’ recruitment would have to be evaluated
carefully in each case (Figure 4). Proper shelter
provided by the artificial reef complexity can de-
crease predation and thus help the stability of fish
populations in the area.The distance between reef
blocks is also important since structures with the
same complexity have different fish assemblages
depending on how far they are from each other. Fi-
nally, standard methods of monitoring are needed
to help gather concrete evidence on the artificial
reef success and give the project a solid statistical
certainty.

The artificial reef in the Thracian Sea was a pilot
project, aiming at monitoring the effects on the
environment and also the impact on local fisheries.
The Hellenic National plan for the artificial reef
included the creation of three more reefs, in leris-
sos Bay, in Kalimnos and in Preveza. At present,
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new projects are being planned in order to start
the construction of more artificial reefs., for ex-
ample, on the coast of Pieria, in Mesolonghi and
the Gulf of Kavala (Figure 5).
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O Ap. K.Manakwvotavtivou eival Aleubuvtrig Tou Ivotitoutou
Oalaooiwv Blohoyikwv Mépwv Tou EBViIKoU Kévtpou Oalaoaiwv
Epeuvv kat péhog Tou AlokntikoU ZupBouliou Tou. Mevvribnke
ot Adpoa 10 1946 kai amogoitnoe amd TO APLOTOTEAELO
Maveruotiuo Oeooalovikng, Turua ducioyvwotikd 1o 1969.
Avayopelbnke diddkTopag Twv Blohoyikwv Emompuwv and to
Mavermuomuio ™G ABrvag to 1975. EEeldikelbnke otnv
IxBuoAoyia kat A\eia otnv ItaAia, M. Bpettavia kat HMA kat ané
TO 1975 elval epeuvntriq oto EBVIKS Kévtpo @ahaoaiwv Epguvav.
E&eAéyn A/vtrig Tou IvoTtitoutou @alaooiwv BloAoyikwv Mépwv
PWTN Popd to 1989. O Ap. K.ManakwvoTtavtivou acxoAeital e
TNV a\leuTikn BloAoyia, Tn Suvauikr kat Tnv aleuTIkn dlaxeiplon
TWV [XOUOTANBUOUWV TwV ENANVIKOV BAAQCCWV Kal YEVIKATEPA
NG Meooyeiou @& aooag. ‘Exel dnpootevoel 90 TepiTiou EMOTNOVIKEG epyacieq oe dlebvr
EMOTNUOVIKA TEPLOdIKE, TeploadTtepeg amnd 180 avakolvwoelg ot dleBvr) Kal eANVIKA
EMIOTNMOVIKA OUVEDPL, HEYAAO aplBud ApBpwv Oc TEPLODIKA KAl ePnuUePideq kal €xel
ouyypdyet 7 BiBAia. ‘Exet ouvtdEel kal dleubuvel peydho aplbud dlebviv Kat eBVIKWY
EPEUVNTIKWV TIPOYPAUUATWV Ta oTtoia €xouv xpnuatodotnBel and diebveig kal eBvikoUg popelq.
‘Exel dIBAEEL LxBuohoyia, duvauLKr) LXBUOTTANBUOUWY Kat aAlela wg EMOKEMMNG KabnynTNg oTo
Maverotruo Tou Mndpt (ftaiia), Mewnovikd Maveruotriuo ABnvay, Maverotruo @eaoakiag,
Maveruotiuo Kpitng kat Maverotiuo Atyaiou. ‘Exel dlateA€oel emi oelpd eTwv mpoedpog
Erutpondyv AleBvav Opyaviopwv (CIESM), pélog AleBviv kat EBvikwv EMITpomwv OXETIKWY e
TNV aAeia kat dlaxeiplon Twv aAleuTikwv opwv TG Meooyeiou kal €xel avTimpoowneloel TN
Xwpa o€ oANG dlebvr} Zuvédpla kal Opyaviououg. ‘Exel opyavioel onuavtikd aptbpd Alebvwy
kal EBvikwv Zuvedpiwv pe B€aTa oxeTIKA e TNV aAleia kal tnv alleuTikn dlaxeiptlon). Eivat péhog
OleBVWV Kal EBVIKWV EPEUVNTIKWV ETALPELNV TIOU dpactnplonotolvtal otnyv xBuoAoyia, aAieia,
dlaxelpion kat mpootacia twv BaAacoiwv BLOAOYIKWY TIOPWV.
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