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MAwTNPEC MPOCEAKUONG YapLWV
Fish Aggregating Devices - FADs

©IRD/FADIO

Tw eivat;

e [MAwTd avTtikeipeva avBpwrioyevoug 1l pPUOLKAG TIPOEAEUONG, Ta ortola slval
ayKupwpeva oto Bubd (anchored FADs), i mapacupovtal eAeuBepa Pe ta
peupata (drifting FADs).
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Moo eival To LdLaiTeEPOo XapaKTNPLOTLKO TOUG;

* [lepimou 30 eAayika €(dn cuoxetiCovtal pe ta napacupoueva FAD, peta&l autwyv Kat oL TOvvoL.

* Aev €yxouv katavonel TANPWG oL AOYoL CUCXETLONG waplwVv Ye FAD (0€Q EVOELKTLKEQ
UTIOBECELG/ONPOCLEUCELG OTO KATW PEPOG TNG OEALOAG), WOTOCO TO YEYOVOG TIAPAPEVEL:
Mia ytkpn TapacupdPevn oXeda 0TN YECH TOU WKEAVOU OUYKEVIPWVEL UEYAAQ OUNVN TOVVWV.

* To palvopevo oCUOXETLONG €lval YWwoTO oToug aAlelq arod tnv apxaltdtnTa.

* Tig TEAeuTaleq OeKAETIEG OUWG, N XPNoN Twv mapacupouevwyv FAD €xel yiyavtwBel ota mAaiola tng
Blounxavorioltnuevng aAtelag Tovvou, o€ TIaYKOOLO TIMEDO.

OL KupLOTEPEG, UN-apoLBaia anokAELOHEVEG, UTIOBETELG TIOU £X0OUV dlaTtuTniwOel eivat:

(a) H xprion tou FAD wg katagpuylo ano Bnpeuteg (shelter from predator, Suyehiro 1952.

(B) O xwpikdg mpoocavaToAloudg (spatial reference, Klima & Wickham 1971).

(Y) H ouykevtpwon Tpoeng (concentration of food supply, Kojima 1956).

() H unddel&n mouolwy oe BPeMTIKA TIEPLOXWV PECW NG Kivnong Tou FAD e ta peuparta (indicator log, Hall 1992).

(€) H xprion Tou FAD wg TO10g ouvAvTnoNng HEPOVWUEVWY ATOPWYV JE PKPA Oprvn, wWoTe va oxnuatioouv yeyaAutepa (meeting point hypothesis, Fréon & Misund 1999).

EMoTapgvn KPLTIKA OTIQ avwTEpw UToBEoELS YiveTal oToug Fréon & Dagorn (2000) kat Castro et al (2002), pe Tig AoV eUoXNKES YIa TNV MEPIMTWON TwV TOWWV va eivat ot (y), (3), kau (g). 3/27
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MAwTRPEC MPOCEAKUONG YapLWV

2Tn MEOoN TOU WKEAvVoU, TA VEPA KATW anod
eva napacupopuevo FAD eival Kanwg tot:
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Blopunxavotmownuevn aAleia He MAWTNHPECS TIPOCEAKUONC YapLwyVv
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e 2€ TAYKOOMLO €Miredo, ta napacupoueva FAD slval To Kuplo
epYaAelo Blounyavorionpevng aiteiag tTovvou.

Mpotelvépevo paper

Davies et al (2014). The past, present and future use of drifting fish aggregating devices (FADs)
in the Indian Ocean. Marine Policy 45, 163-170.
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EkpopTtwon Kat yetaroinon tovvou otov Ivolko wkeavo (port Victoria, Seychelles)

Xwpeg 1ou dpactnpLorolouvtatl otnv aitela ye FAD otov IvOlKO wKkeavo:
e |omavia, 'aAAla, ItaAila, TaiBav,

® KaL O€ TIOAU UIKPOTEPOUG aplBpoug: 2eUXEANEG, lpdy,
KAl AAAEG YELTOVIKEG XWPEG.
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Bliounxavormolnuevn aAleia e MAWTHPES MPOCEAKUONG YapLwV

©|RD/FAD|0 - ©IRD/FADIO ©|RD/FAD|0
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AAleia MAWTHPWYV HE KUKALKA diXTUua

* Ta FAD eivat etomiopéva pe GPS, dopugoplkoug TIOUTIoUG, aKOua Kal
NXOPOALOTIKA, TA OTold AVAPEPOUV OTOUG AALE(C pia EVOELKTIKN EKTI(MNON NG
“‘WPLMOTNTAG” evog MAWTHPA (av €XEL palEwel wapla 1} OxL).

* Kabwg mAnolddel evav mAwtniea, To aALEUTIKO OKAPOG EKTLUA TNV TTAPOUC(A TUNVWV
TOVVOU JECW OPL{OVTLWY sonar.

e BonBnTikA okdgpn amnmAwvouV To KUKALKO O(XTU
(purse seine) yupw aro to FAD, kat To aAieupa
OUAAEYETAL ATIO TO UNTPLKO OKAPOC.

e 2UXVd, n yetarnoinon yivetat i Tomou, oTn
8dAaocoa.

e Meta&u oladoxikwv FAD, Ta aAleuTIKA OKAPN
avalntouv eAeUbepa KlvoUueva Ourivn TOVVOU.

.~ ©IRD/FADIO *  OIRDIFADIO IRD/FADIOS -
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MAwTNPEC MPOCEAKUONG YapLWV

Ta KupLa TovvoeLdn 1ou aAlevuovTtal eivat:

Skipjack tuna (Katsuwonus pelamis) Yellowfin tuna (Thunnus albacares) Bigeye tuna (Thunnus obesus)

Kitpwvortepog v “:K_ MeyaAopdtng

e OLaAlelg otoxeuouv cuoxetiopeva pe FAD, aAAG kal eAeUBepa Kivoupeva Curvn TOVvou
(free-ranging schools).

H aAieia pe FAD og aplbuouc:

e Etaywyeg atlag >6.000.000.000 € (>10% TNG CUVOALKNAG
rnaykooulag a&lag eEaywywv).

e [dvw arod 1o 50% Tou MAayKOOULOU AALEUNATOCG TPOTILKWY TOVVWY
npogpxetat arno v xprjon FAD.
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IdLattepoTnTEG TWYV NIapacupouevwy FAD w¢ aAleuTLKO epyaAeio

e Ovouvtetaypeveg Twv FAD ava otdlo eival Bloynxaviko JUCTLKO.

 H texvoloyla twv FAD eEeAiooetal ouvexwg (r.X. mpoodnkn nxopoAlotikwyv ota FAD), kat
elvat oAU OUOKOAO va eKTLUNBEl To TToco0TAO Twv FAD avad TexXVoAoYLKr kaTtnyopla.

* FAD BoulAidalouv, kataoTpePpovTal, 1] avtikabiotavtal oe kabnueplvn BAon.

* [lewpateia FAD peta&u avtaywvioTikwy oToAwv (Bpiokelg €va FAD, aAAdlelg Toug TIouroug
Kal €yLve OLKO Oou).

* Tuyxala eupeon (kat aAlela) puotkwv FAD.

* O akppng apBuog FAD oto nedlo eival TPAKTIKA AyvwoTog. 2Tov VoK wkeavo, eKTiudTal
otL urtdpyouv >10,000 FAD og kaBnuepLvn Bdon.

e O Bounxavikol oTtoAoL Xpnotuoriololv TANBwpa BonbnTkwy dOPUPOPLKWY OEDOUEVWY ATIO
eEelOlKEUPEVEG eTALPLEG (peUpaTa, Beppokpacia, KATI).

e Ta FAD Onuwoupyouv TEXVNTEG OUYKEVIPWOELC TOU AALEUTIKOU OTOXOU, ME dAYVWOTEQ
OLKOAOYLKEG eTutwoelg (ecological trap, deg .. https://doi.org/10.3354/meps07180)

e 2UXVQ, TO aAleupa petarole(tal v TMAW, KAl EKPOPTWVETAL O OLAPOPETLKA Xwpa arod autnv
TIoU €lval KATAYEYPAUMEVO TO AALEUTLKO OKAPOG.

* [MoAucbvikn Blounxavikn aAleia os dlebvry UdaTta.

* H emutdérma emotnuovikn JEAETN Twv Tapacupdouevwyv FAD otov wkeavd gival eEalpeTika
SUoKoAn kal damavnen, oeg .. Dempster & Taquet (2004) ywa eruokdmmaon, 1} Trygonis et al
(2016) yLa TIPAKTLKA EPAPUOYT.

Dempster & Taquet (2004). Fish aggregating device (FAD) research: gaps in current knowledge and future directions for ecological studies.
Reviews in Fish Biology and Fisheries 14, 21-42.

Trygonis et al (2016). Spatiotemporal distribution of fish schools around drifting fish aggregating devices, Fisheries Research 177, 39-49. 11/27



Maveruotripio Atyaiou — Tunpa Qkeavoypagiag Kat ©alaocociwyv Biroemotnuwy

Alaxelplotika rpopAnuata

AALeUTLKA dedopEva
* Ekgoptwoelg.

HUSPOM’Y}Q TAOLV. , MeydAn afeBaldtnta yla To TPayHaTIKG
MNapatnpriocLq EMOTITWV. - UWog TNC TPAYMUATLKAG AALEUTIKNC
T TopayKd rMepleXSpeva. npoorabelag kat tou CPUE.

[MapakoAhouBnon mioiwv (VMS).

AvAyKn cUuAAoYNQg eTLTOTILWYV (in situ) dedONEVWV, | |
ave&ApTNTWV TNG AALEUTLKAG dpactTneLlotnTag \

Nwcg;
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MegBodoL erLTomnag epeuvag napacupopevwyv FAD

2 )Mavon yapLwv Kat emavacUAAnyn (tagging).

Metatoruon (displacement) onuadcsuevwv WapLwv Kat
TapakoAouBnon tng mopelag toug wg 1pog to FAD peow
OKOUOTIKNG TnAEPETpLaC.

Ontkn) Kataypagprn MECW Kataduong KATw ard Tov
mMwTripa (€wg ~50 M) yla Tnv avayvwpLon Kat KaTapeTpnon
TWV OTEVA CUCXETIOPEVWV €OWV (visual census).

Xprion ™G uUdPOAKOUOTLKNHG TEXVOAOYLAG.

© IRD/FADIO
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Kataképugpa nXoBOALOTLKA HOVIG OECUNG

800 . ° [La TNV akouoTIkn dstypatoAnyia twv FAD pe
KATAKOPUPA NXOROALOTLKA, Xpnoluoriote(tat yia
K{vnon o€ oxnua aocteplou (star-shaped survey).

-800 -

Moreno et al. (2007)
https://doi.org/10.1051/alr:2008015

© IRD/FADIO

* Akdpa Kat o€ Npeun 8dAacoa opwe, To FAD dlakpiveTal SUOKOAQ,
akOua Kal o€ anootacn Alywv 0EKAdWV UETPWV.
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2Tn H€on ToU wKeavou, Ta
npaygata sivat cuviéwg €tol

& ©IRDFFADIO _
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OpL{évTLa MOAUKWVLKA sonar
horizontal multibeam sonars

KAlon wg mpog tnv enupdvela:
(+10°,-70°)
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IxvnAatnon (tracking) ocpnvwy

Trygonis et al (2009)
https://doi.org/10.1093/icesjms/fsp135

IXvnAQTNON oOuNVWY =

2 UvOEOT TWV OLAdOX LKWV TIAPATNPNOEWY OTO XPOVO, ETOL WOTE VA ATIOKTHOOUWE
XPOVOOELPES TWV OELKTWV TIEPLYPAPTIG avA GUNVOG.
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IxvnAatnon (tracking) ounvwyv tTovvou
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Ailakpion twv FAD ota nxoypaupata

vistle for all pings

S
Line style »
2 Wu&..

Schaool threshold

- Rewverberation histogram »
:\\\ et b
Zoom tool
Graph ping
Deselect
Exchude from SCHOOL

£

<

Q

- \

Narti pag evoLaPpepet,;

e AvarnapdoTtacn TnG Kivnong Twv Koradlwyv wg 1ipog 1o FAD,
Kat OXL wg TPOG TO OKAYPOG (sonar).

o AlepeUvnon TNG XWPEOXPOVLKNG CUOXETLONG Kottadlwv - FAD.

Nwg;

o Kdtw amnd tnv erpdvelq, Ta napacupoueva FAD
£X0UV onuadoupeg, BapgAtla, dixTua, Kabwg Kat
TIUKVA OPiVN PLKPWYV yapLwy TIoU TIAPAPEVOUV €
aKTiva Alywv peTpwy arod to FAD.

e AUTO, €xeL we arnoteAeoua to FAD va eival opato
oTa opl(OvTLa nXoypduuarta.

e Ta FAD kataypdgovTtal wg aKoUOTIKA (Xvn

oTLRaPOTEPNG HOPPOAOYIaG, KAl LOXUPOTEPNG
AvVAKAQONC WG TIPOC TaA KOTIAdLa WapLwv.

e [lelpapatikn etupepaiwon HECW TOU nUEPOAOYIOU
TWV EPEUVNTIKWY TIAOwWV (B€on FAD, okdgoug).

L 20/27
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XwpoXPOVLKH Katavoun opnvwy yupw amno ta FAD

e [La KABs NXOPBOALOUO, lval YVwOTH n BEon Tou sonar (OKAPOG), KABWG Kat n 8€on OAwvV Twv
AKOUOTIKWV 0TOXwV (Kat Tou FAD) wg mpog To sonar.

e 'ETOL, yla KABs nXOBOALOUO, N BE0N TWV KOTIAdLWY UTopEel va JeTacknuatloTtel o€ eva Kapteolavo
oUCTNHA CUVTETAYPEVWYV TIOU £XEL KEVTPO TO TIapacupouevo FAD.

e EKTEAWVTAC TETOLOUG HETACXNMATIOMOUG YLa (XIALAOEG) dLado) kA nXoypduuaTa:

© IRD/FADIO

]

Katavour konadiwyv
YUpw amno to
napacupouevo FAD oc

Babog xpovou
s ‘S - hjj\\
// = o \\
/ %,
xz " = N
/ / e \\ .\\ ]




é\ Mavemotrpio Awyaiou — Tunipa Qkeavoypagiag Kat ©ahacoiwv Blroemotnuwy

o EEEANEN TwV oCUCXETIOPEVWY PE
To nmapacupouevo FAD
KoradLwv, o€ 6 XPovikd
napdbupa dapkelag ~17
AETITWV €KAOTO.

e To mapacupoduevo FAD
BplokeTal MAVTOTE OTO KEVTPO
TwV a&ovwv.

Fisheries Research 177 {2016] 35-49

Contents lists available at ScienceDirect

Fisheries Research

VIER journal homepage: www.elsevier.com/locate/fishres

Spatiotemporal distribution of fish schools around drifting fish
aggregating devices

Vasilis Trygonis®-, Stratis Georgakarakos®, Laurent Dagorn®, Patrice Brehmer®

* University of the Asgean Departinent of Marine Sciences, Mytilens 51100, Greece
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ABSTRACT

‘Omnidirectional sonar surveys were conducted in close proximity to drifting fish aggregating devices
(FADs) ofishore Seychelles, western Indian Ocean, to investigate the number, size, and distributicn of
FAD-associated fish schools, Echotrace detection technigues applied on the raw multibeam data enabled
theexrraction of ernpirical staristics regarding inter-school distances, and allowed thevisualization ofthe
temporal evalution of the pelagic aggregation on a FAD-centered coordinate system. The sonar recordings
revealed the concurrent existence of mulriple fish schools thar were spatially clustered and exhibited low
permanence in gize and structure. Schools were predominantly detected within a radivs of 300 m from the
FADS, although 15% of detections occurred between 500 to 1500m from the loating devices, Fish school
biomass derected warh the sonar was aggregared into a few, large schools during dayrime, and dispersed
inro a larger number of small scheols during nightoime. Compared ro daytine shservarions, nightrime
srhonls maintained smaller inter-schonl disrances and were locared closer to the drifting Falls, The srody
demonstrates that hodzontal sonars are powerful tools for studying the spatiotemproral distribution of
large pelagic schools in the vicinity of drifling FADs.

© 2016 Elsevier BV. All rights reserved.

Trygonis et al (2016)
https://doi.org/10.1016/j.fishres.2016.01.013
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}

XwpPo-XPOVLKN Katavoun

e Avaluovtag dcdoucva arno rnoAAd FAD, yrtopouv va ekTiunBouv oTatLloTkd
MEYEDBN TIOU TIEPLYPAPOUV TO PEYEBOG, TOV aplBuod, Katl Tnv andéotaon Twv
kKortadlwyv arod ta FAD, kaBwg kKat TIG armootdoeLg Tou dlatnpouv YETAEU TOUG.
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ARTICLE INFO ABSTRACT

‘Omnidirectional sonar surveys were conducted in close proximity to drifting fish aggregating devices
(FADs) ofishore Seychelles, western Indian Ocean, to investigate the number, size, and distributicn of
FAD-associated fish schools, Echotrace detection technigues applied on the raw multibeam data enabled
theexrraction of ernpirical staristics regarding inter-school distances, and allowed thevisualization ofthe
temporal evalution of the pelagic aggregation on a FAD-centered coordinate system. The sonar recordings
revealed the concurrent existence of mulriple fish schools thar were spatially clustered and exhibited low
permanence in gize and structure. Schools were predominantly detected within a radivs of 300 m from the
FADs, although 15% of detections occurred between 500 to 1500 m from the floating devices, Fish schoal
Agregative dynamics binmass detected wirh the sonar was aggregared intoa few, large schools duning dayrime, and dispersed
Multibeasn soona inro a larger number of small scheols during nightoime. Compared ro daytine shservarions, nightrime
srhonls maintained smaller inter-schonl disrances and were locared closer to the drifting Falls, The srody
demonstrates that hodzontal sonars are powerful tools for studying the spatiotemproral distribution of
large pelagic schools in the vicinity of drifling FADs.

Fish school
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Xpnrion 6€d0HEVWYV TIOU EEaPTWVTAL
aro TNV aAleEUTLKI dpaotnpLotnta

ALEPEUVNON VEWV TPOTIWV TIOCOTLKOTIONONG TNG AALEUTLKIG dpaotnplotntag

* OL aAlelq KUKALKWV OLXTUWV (purse seiners) OTOV QVOLKTO WKEAVO €XOuV
oupnepLpopd avwtepwy Bnpeutwyv (Bertrand et al. 2007; Bez et al. 2011).

* H Bwounxaviky aAlela €xel peydAo AeELTOUupylkO Kootog. H armdgaocn Ttou
KATIETAVIOU va wapewel 1} OoxL elval pia oAU KaAn €voelén yla tnv napoucia (N
artoucia) yapLwv.

* OL eupwriaikol oTOAOL €lval UTIOXPEWMEVOL va PpePOUV cUCTNUA autouatng
d0PUPOPLKNG TTapakoAoubnong Twv mAolwv (Vessel Monitoring System, VMS).

* To VMS emutpEnel mv kataypagpry Tng rmopelag, Tng taxumntag Kat tng
QALEUTIKNG OpaoTNELOTNTAG £VOG AALEUTIKOU OKAPOUG.

MpoteLvépevo paper
Bez et al (2011). Fishing activity of tuna purse seiners estimated from vessel monitoring system (VMS) data. Canadian Journal of ||»
Fisheries and Aquatic Sciences 68, 1998-2010. 04/97
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Xpnrion 6€d0HEVWYV TIOU EEaPTWVTAL
aro TNV aAleEUTLKI dpaotnpLotnta

ALEPEUVNON VEWV TPOTIWV TIOCOTLKOTIONONG TNG AALEUTLKIG dpaotnplotntag

H aAtela pe FAD €xelL Tpelg BaOLKES PpATCELC:

— Metakivnon peta&u FAD r} p€oa aro neploxeg XapnAng agboviag (cruising).
— Avaritnon/mapakoAouBnon koradlwv (tracking).

- AAteia (fishing).

XapaktnpeloTikd TnG Kivnong/mopelag Twv aALEUTIKWY OKAPWY,
egetalovtag ta VMS dedopgva og wplalo enimedo.
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MpoteLvépevo paper
Bez et al (2011). Fishing activity of tuna purse seiners estimated from vessel monitoring system (VMS) data. Canadian Journal of
Fisheries and Aquatic Sciences 68, 1998-2010.

25/27



Mavemotruio Awyaiou — Tunpa Qkeavoypagiag Kat ©ahacoiwyv Bloenotnuwyv

Xpnrion 6€d0HEVWYV TIOU EEaPTWVTAL
aro TNV aAleEUTLKI dpaotnpLotnta

ALEPEUVNON VEWV TPOTIWV TIOCOTLKOTIONONG TNG AALEUTLKIG dpaotnplotntag

H aAtela pe FAD €xelL Tpelg BaOLKES PpATCELC:

— Metakivnon peta&u FAD r} p€oa aro neploxeg XapnAng agboviag (cruising).
— Avaritnon/mapakoAouBnon koradlwv (tracking).

- AAteia (fishing).

Kivnon Twv aALEUTIKWY OKAPWV 0TO AALEUTIKO Tied(o

|1 13
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Bez et al (2011). Fishing activity of tuna purse seiners estimated from vessel monitoring system (VMS) data. Canadian Journal of
Fisheries and Aquatic Sciences 68, 1998-2010.
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