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MYyN NN0N .0 DN D 2NT AN MHY7121 M2 MR MHYVI9 A 101 NoN
D02 DN DY NPDIDIIXN 218 IX1 TN 55 NXDYN NN My ND1D0IRN
2 NNY%¥NN ™MD NX D'™Dyn DMYTTPNR PN 120N D XN 0D21v2 1208¥AN 0NN
P10 N NN .YA0H% DT MNNZA DDNDN D1D'00N NIX DNAY¥AYNT NNYynn N'oN
120NN MDD NX IPDY ,NIPYN NMDN MINKA NTAIVN N82'0INN DX IXNY Nona

JMTN NyYn NNDN S 7101 112012 MaNpyn Sy Tiny 1 0%1ya

VIN'DD DNASWN NIX MYAN 191X IXNN IFXN .0'NODDI NY2X 2N 1202 Jnonn
1N NODIN .NIINNXND D2 NNDIY 'MRINXND N/ 9 HY NMMD1201IX NNY/YN NMON
OIZYN NI0N2 25NN DTRVIAN D''AN VM NN 'ONN NX 0192 IXNN
D'NO¥IN D TRYIN N2 D™Myyn DMpTN NNOYNN D212 Tpnnn w5wn 90N
NMDNY NMIXNAIT XN 'W'NN NODIN .OXIM NMDIDOIX NMVYN NNDN2 215'WH

JIONN DM IYIY NMDIYDIX NPV

12"TXA NATN A¥N

MTNN 717 N2 17X T YN T DY Minixkn 0D%1YN 2NN M2 DT NrOivoIN
NATN NIMO1PDIX NDMP DY MYMANN XNMp-12 11t MPNRD DN DX8I019 NX ManAan
N'MIpA NOMP NATN MOVYANN .OMD Y9N TN YNY Jwnn NNN “'nmYivn nna
D'I'NY A2 ,02X G0N 0 Y910 M2 DY TTVIN DMNDA DT MoK S
DINX .*OPX NN 1X NTNON NID02 IUCN-N T Sy MTANY DATN "'N D'0yn 0 nya
TI9NY NP 02N DMPRY X ,NONIX N9IPN (YN 19%] XD DT 1'NH NIRRT wo
A¥N1 N¥I9NN MK "2 DTV YT NNALKN RN MNYVY0N% DT D" NN 2

.021N2 DN 12 MN'N Q%N ¥ NDYN NMYOXN DY DT 21 Y NMD1201IXN

,IO'NN DN 991D ,N91NK "N DTN S NN 28N N2 2015-2 NNDMOY nTava
MDY K" IO O D N5vn RN 197 CIUCN-N XA NIAININ MO'wn 'O Sy
11N DNX DMEXY DN (NTNIPNR NHAXN Y9N DY) DNTIX DN DY M
DY DN D'X¥N) IONN DN Y OM9INN DX L]0 N UIDURN DIMPINA
201N D'WAIDN D'NNAN DY VANND DM NY1 UPMNON NNADNA .0MMMXNAD DMTANN
MmN NV .NPDIYIIRN DY SVI19N 1DOINN DXRN XN 2T D X8 0T NMD1YIIX SY
D'OD11 D'NNA .OPX NNN D'X¥N1 58 DDINN 2N DWORIN DN 425 ,N91N'K Y
,MD1 MNIX NPON 0N NIN'D 01N :DN DTN NMO1YDIX Y D'™XND 0MONAN

! Pauly, D. et al. (2003) The future for fisheries. Science 302, 1359-1361

* Swartz, W. et al. (2010) The spatial expansion and ecological footprint of fisheries (1950 to present). PloS one 5,
el5143

} Vasilakopoulos, P. et al. (2014) The alarming decline of Mediterranean fish stocks. Current Biology 24, 1643-1648

* Morris, A. V. et al. (2000) The threatened status of groupers (Epinephelinae). Biodiversity & Conservation 9, 919-942

> Ana Nieto, G. M. R., Mia T. et al. (2015) European Red List of Marine Fishes. (European Union, Belgium, 2015)
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DMOINN DMITRN NN 28N D17 19X 0N (02 50-71) pO0N 1K DNYY NN
DA NRDY YD 21N DX 01N NYIN Sy 0aN 10NN DN Y DMNXRN

0N N MNNNNN D'W/%19 0,2 TN YND 027N NN2N 20702 DMIWH DRINKN

D'AN X2 217N N2 522 MYVI9N MY 2T NMU'¥N N2 TN NM2WO - 270 YN2
MY NP1 NNINDAN T XN MMy 1MN0NN 2 TN N0 .OXw” Sy Dnoinn
MYY19N 2T MUY 855100 HY5wAa NTY NMTY DA 11D 11 T NOWA N2 KND-H585
m591D ,020 D™MNDA 02T 2 N™NNN X DX DNy, ,0"Y50nN 217N "N k2
OW 1NYOYN NX TVNY 1PN Y¥I1A D10 .NDN 2T MNAN Dva 7Y ,NTRyY Mne)
DN 12NN D2 DMNX DTXA NMTY .98 DTN DMDIPDIX DY 19X T MO

27070 MmYoIRA NYIAD SY MVANn T AT penn

,J'DODY NN NNy LYXI0 NOYN YT DITXN D'NN DR NN - D'W219 0N
DITXN D2 DpRY 027 20 60 Syn .5X1 01D 0'ATN NN2AN DX N2 NN NAvy
LMDIDIIXN DA NN 71T RN DN PON 102NN D1 NMDIYOIX 10071 159
D'ANp D'PNNN poN CD'w219 Dan 20N TN Y5 nonrann 50-90% RS

L°momwn naxwn Sy DN DMNNA D DN™M DYMpA 0N DNTNNDNA

,0125N0 12X 1O NN PNN M2 2%p2 Dnnhnn 12'NN DN — 0N 9 Nnnnnn
D2 N DNN NTRN XN 012N 12X . N%YN Y¥INNNN NI 9 TV S 28pa DnNnn
20IP0X MPNAN DA O NMVIDAL NI'NAN NOVN NKIDNN DINN DX MMM NN
n12N 551 MmN MMVNLSY DN DN DY 0NN DPYN2A NTYD NMTY NP

.(DDMO DIV ,IXM2 X)) D'ATN

NNPN XN 1D MIX¥NIN DT NMDIYIINT NATN RPN DY "My NNMN nman
nMmon 2NN My 210 TN MWD DY NP .Npian TN MWD DN DMK
OX AN N2 VAU NN NRpno Y1 NINMonN MYY X DAM0N 2T "0 D'NUY
MY NMTY 22 .5W N NMADTVOKX 19X 1R 112NN D2 120%A roM . uibn?
12 A P9 NKD NPDIIIRN MOOY D' 1Y 1ND DTN DTN Ninda NAmHyH
NO¥1 2MOX NN .0MVP YALN NMAY NVRA MND Yxem 207n mYwo nhaan

® Edelist, D. et al. (2011) Spatiotemporal patterns of catch and discards of the Israeli Mediterranean trawl fishery in
the early 1990s: ecological and conservation perspectives. Scientia Marina 75, 641-652

7 Lloret, J. et al. (2008) Spearfishing pressure on fish communities in rocky coastal habitats in a Mediterranean marine
protected area. Fisheries Research 94, 84-91

8 Lloret, J. et al. (2013) A comparative analysis between recreational and artisanal fisheries in a Mediterranean coastal
area. Fisheries Management and Ecology 20, 148-160

? Goren, M. et al. (2005) A review of changes in the fish assemblages of Levantine inland and marine ecosystems
following the introduction of non-native fishes. Journal of applied Ichthyology 21, 364-370

1% Golani, D. (1994) Niche separation between colonizing and indigenous goatfish (Mullidae) along the Mediterranean
coast of Israel. Journal of fish biology 45, 503-513

11CoII, M. et al. (2010) The biodiversity of the Mediterranean Sea: estimates, patterns, and threats. PloS one 5, €11842

12 Garcia-Rubies, A. et al. (2013) Long-term recovery patterns and limited spillover of large predatory fish in a
Mediterranean MPA. PloS one, 8(9)
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172 N2, DN 122 ,M271D 11K 1M D¥RI¥A NMNINN 9pn D2IX ,NDDX MWD NYD
NN DX DY M DINNQ NN D220 V20N M NYs8N 'O DY .ainnn D'pnn
NMNWN 0N NIEXIN 97 N S ane 20 nan 199w MS1Ta N VAo NNy

.DM910 X D'ONN2 NXYNI MPIN /XY MR N MoK

M2 AT NMPOIPDIX 1KY 11NNDD NM*D1PDIX NPYN

D27 OI2DIN NIVN2 X122

D022 1720719 NT7/AY 1DN0A1 NP0 190/ SV DDI2/A NIDISIIND NIWVN XI5 V2
2615 N

MDY T DY DNYYN XN 2T YN DNN MI2ININ DT NPO1921X NYTANY N0 Nwa
D'ON™NN V52 NN 190N .Vaon 217N MY apa 19Ma Ny DMyy DT
qnonN2a .My Stock enhancement, Restocking, Culture-based fisheries :Nr 10N D'¥NAXNO

STMD1701X NPV’ DA N D™ DN™NA 'ND1IN

MO1PIIX NYYND MM TN 'V 12X "2 1T D' 0N Dy Sw 12 Ny
DM'WEN DTN NN NNVA DpPNRN N"2NN2 .19 -0 NXN2 12D 190NN D' MY S
-N'XOPN NRLIMIXD WYY NMIPZYNN '0P9 NN 1190 TN D5 NX NbynS nnmn
YY1 DT S NMMOIYOIX NMPYNA 1pDY NN NTA DMPYN NXNN 12NN e
MM ONAn S NMwyn NMoN N%Won 0NN N¥1YN% Nayniy 19 .MNon M2wn
55w Ny NI'NaN NN "0pPM9 S NH2DD NXTD NX'NA 1972 .NMO1N oM DT
NV NNXIN Oncorhynchus keta N20N S Mwyn .Mnber I8 NINSY¥N XN
DINODN DY NPDIYIIX 1MP/VIN 12 9P 2ND VPO NNNIYY .DMIYY NND wna YHyAa

LBnrynwn TN MXYIN XN XS Pagrus major

MANXN NM%2NNN NMPAN S MYWoO21 12N DD NNMN NPO1IYIX NMPYN L,A"NINA
NN NTIAY .0y NXAN S 50-N M2 NDyT MSWwon 021X 1880 -n SNin 21N Yy
mo>1%TMm NHO%0N DMmawn 52 NS0N M7 NAN DINN2 Q"MK NN

5 720201 ARIPR ORI 29I NPT %2 NPARIPR MmN (2014) .,
D13 Y07 1WA ,119°NT o°2 YauT AR nveTn L(2012) 500
+ Bell, J. D. et al. (2008) A new era for restocking, stock enhancement and sea ranching of coastal fisheries resources.
Reviews in fisheries science 16, 1-9
16 Leber, K. M. (2013) in Sustainable Food Production 1139-1157 (Springer)
v Blankenship, H. L. et al. (1995) A responsible approach to marine stock enhancement. in American Fisheries Society

Symposium. 167-175.
1 Masuda, R. et al. (1998) Stock enhancement in Japan: review and perspective. Bulletin of marine science 62, 337-358
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VPO X299 Nyl 02 DMWY D'0ND TNNY My TN VTN MDNN 3py ,0Mpnn N'aNna
¥/ 02120 207NN 1ND 0'2™D1 12N21 XD M2 NMPyN NMMDNA ,XNATTY .70 "0NINN
NN Nom PN LPomean Mnn mp Tvim DNk 0NN 0'1oN
MXYINN DX DPTI8NY TN 952 nmivarn N5y NNOY1 X2 Myynn Nnonn
N'%YH 020 DMpn2a XN N N'O292 NI'RTD 101N .25 DTN MDA 7172 MoNon

JPD1901X NMwyn Nron

MNI2 MO XN X1 19D NIMOIPDIX NMPYND DMIXIN NArdan ,0Mpnn N2
¥ Maoipxn "M% vy Myo D'HOwnS p0 D DMpinn 1pon 198 mabwon 55N
DTN 27 NN MY 217N "N DY NN pyn pnna NIY 20, MNIvY DN
2% MmN 1Y 10 11D NPDIYIIXD NPYN NNYYN NI MYYn5 1D DMniwnn
NPOIPD1IX] VTN D02 NNONN ,NMOIPDIXN. NYYN MM S MPOXN NY'29N
Myswn D IXIN DU NMTY N1NA0YN DY TN "0NIXNN WITRN Ypin Nyaon
MNY DIV NN NP1 MOMY MSNN MY¥I9NN VAN MANA NY2AD 11D MY

.O"VYa0N D'nN Mpn 0'V9

2w 1MN'9Y ('R NDDI NXIY) MXINX NP S NnigMD 002N DX DMNNN 19X MaNpy
N"DWN 105 021N 2NN DY DMPIN T SV DN 120N2 120710 NVNN N0
1202 NLNONAN DT NPYNY NMIDIN S XNMPn 121 'RINKND N5 N'D'02a N1Y9

161793 »7 oY oIX IR X VPO MY MYIYD 1TO

DMpoa Iy DY NDDIANN ,MPVN2 ¥IN AN DAY MMy nyvap .1
mM2ON 1NN INQY 20 ¥ RN NN NKD Mvn "y NHNPR 2P DWW
2N AT NMOIYOIXA NNy

212 NIYYIN M901 MY95 NIMD1PDIXN NMP/VYN T2 NAYYNRN NN MiNO .2
AT NM2'WO S N'aNN MY2aN D™ DY MPVN NMON 19 XN .0

TR .NMDINN NNYYN NI'NAY D TR NN T Y NNYYN% D"NND DTV NNTaN .3
.0"022 DMVNO NMDIPDIXN D T2 MY 21925 MY NNYYN

MOIPDIX ¥ 012N 210N NYMO vianh 1D Np0aan DINN2 Ypnn Dw™ 4
Jrnipn

MmO Y1'X1 DIpN NY2p .N1%NN2a 71901 DTN NMIXMAY 517 pynna piny .5
D'>'90 ,01INT ,M2NNN NM™MN "11DN MIY¥IN P NNVAN N NN NTAY
.00NM

NNS%N Y V'Orn’ NMyyn 07N 120N MIDM D1 ,D021pX DNIMOXN 'OX .6
DMMENAN DTN NNY%¥N M2 NX 199 DN0N 19X D'1MOXA .NMPYNN NON
JINMpPN NPO1Y21IXA NY'A9 Vianh D2 X

9 Fraser, D. J. (2008) How well can captive breeding programs conserve biodiversity? A review of salmonids.
Evolutionary Applications 1, 535-586
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T DY NXRT.AMDIDDIRD DY MMDINN NMYSYN NDIVM DMNPNN DTN 0T L7
12 120120 0N X VN NMIYOXAN DTN 1N'0Y MYW MUY MN'O1 Y1'X
.D"MNX D221 72N AT, NNNYY D'0N9N

D™MDY NV TNNN NMALIVDXY. NOWA DMUMD MDD DNAN NTan .8
DY DTYINA DY DIMOXN DY DMNNXRA VP DTN NP O"YN

290N S DD NDyN ,0m005%0N DRI NMMTND 0NN DM DY 0T .9
N'OV UPMDN NMMOY 2 ON'N NI'NA ,N%VIN 211 NIYY Y DN Mwynn
DTN MND 21N 2122 MO NiD  .0apnnn DODINN DDV, S
nrna N'H9o%> N1Nan NN ONN Sy "aomn 20NN NTH MmNy
NI2DN N'RINX DM I8N "2 1MV Oy 1N Iy 5apna .moonNn
JINO¥IN MPVNn MMDIN ¥ nnrp NATIN nm

NMALIVDXI MANYY 29w ,NMDINN NIATPNN NOVN N &M 21mma wine .10
DY NMPZYNN 8" 229NN S W 120101 19w N210Y 2100 DoNn2 MmN
qnm

NN NN NPDIPOIX NNVN NNDN2A DN D20 DY nanin

71202 D72 2V N1V N70122 NI'DIZIIX NIV

202 DN DY NIMDIYDIX DY MMy XN NMD1DIX NN/VYN '0pM9 DY NHD1I NN
D'2NDN DI'X DM 25N MND NX 5 T7a0% DNVN DINNQ WYY D'SAXAN NN, KD
DIAX .N'MIPN NNV X NTNON N1DD2 NMIXYNAIN NIMD1YDIX N NNLNY N 191X
UPMI9 110N D'NIAN DMP2A D720 D2 12DN™ X 19X <MNLA N 2 N99N N,
MH WOX PN 225wN NHYTAND NPV IX 'Y NNLVNRY NPV XN DX NPV
NIDN 52 NNY%N DMTaNN DTTAN N'N22 XI¥ND 1M Nynn NNon "My M
NN20ND NNY¥ND 2NN MN0N 2TA2 MDY D'009N NVaN L XNRATY .nmgynn
NN XOY 0 N0 ST Dwhan DX DN NN X S5wn NXDYNh upo
AN 21 9250 MmN N Y UPMNIDAY 1XON L1202 NXYNIN NMDIYOIXN NNSNND
MNY 720 .0M20 929 NN M IR 12 DA% DMWY 21722 )01 YRXn vpeinh
NMDIP2IXN NOTAND YD D DN X 25D a0 2101 piw 5T wany D019 Sy
MNDN Y 101 DN QWY MY N 1NN NNVn NMNON L5012 .N'Waon
Y9N 0O 1010 NN N2ON NO™WA M-NNN D98N ,XNAATY .OMX NNN D'R¥NIN

21nn 1w MonS N9

NV N NMDOND 1X 25N NXHYND NOND NMD1YD1IXN NPV NMDN NNV NNTAN
D'X¥NIN 12 ' N2 DNY9 .0PMI9N D012 D TAIVA DMHD%D D' HY Vown?
NN 1OX DN NMO1YDIX NPV NMDM 'XOpN 7175 D'wnwn DX 7120 NNN

 Brown, C. et al. (2002) The future of stock enhancements: lessons for hatchery practice from conservation biology.
Fish and Fisheries 3, 79-94

> The project of breeding and the reintroduction of sea horses into the gulf of Eilat,
<http://www.coralworld.co.il/en/seahorses> (2016)
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Nnrna "D PNT L2DRNN 91T prnn NM 'WIa NN 0N D'AXPN NYPRN
72201 UPMIDN S NPXRTD X DV Y'ANN TN NY21IN N'9292 NOVIN 51N X 19X D'¥nXn
AXTDD IMIX 129N 1002 DN NN DY DY

D'VN9N NN .NIDNN NNVAN NYDIN <MY MY Va0 naynn MNX DN ,NmT12
N'NQY M0 D%IX 0NN 009N MTIYH YYD MMy TN DIANN DMrKD
WY NNUNN MY DX NMENN NN9 .10 5% NXDYND 0yn P DNNN 19X DMIrkA
NXD D019 S (spillover) N1 AT D'MIND1 02N DMNXA 92PN NN NMNO

. ATN 95w NX DTN XN DA MMV AN D211 DMITR2 NMD1DDIX D10

2T XN N NNUNY NPDIYDIX NPV N 02NN D'YAXNDN 1Y) N2 D2'NN DY
NPMINX N19%2 N0 N'905%0 Mawn Hya 1 nnownn 0N L(Salmonidae) 1nH0N
MY NMONM 55wn NSTan NMMLVNS 5'2pPNa 1wY1 NMDIYIIX NMYYN NMDIN D91
NSO AT NrOLOIX DIP'A MNOE MNYYN 10 PFraser .OPX NNN MMO190IX
IX7N ND0 N2 DY 21 "D 02N DMpNN S D120 .Nr01Y0IX MMPVYN NMyYAX]
WD NANN TIA™ Q%P 12 28¥ND V1N N1 20 N1DINN M1 NNDN NN D
D'XNNN (Brood stock) MM 'W12 S NN T SV NIRT HOXRN'' NNVNN NMD1901IXA
oMY DWanN D211 NM20N 1WA S poon S Tia TV NMDIDDIX DY '021an 20ND
D0 ,NXT NNYY .NI1pnn NnDIYDIXN DAY TN/S D™MOY%N DN 01N MND 2
m2apya NO1YDIXRN S (fitness) MWD NMIYOX 0T DY TTINNNY NMA0NVDX NAIA
DMWEN SV NOWVIDN "awa 2172 'RIND N'¥phon ,5wnH V1215 ey it i . annen

J1DM22 10T

DN D90 DMpn D'AMP D DX IND0 NPDIDDIX /XD MrDan S 199D DID'0
n¥NN JNMDIPDIN NPYN UPMIDN NI¥IND XM N2 NMDIPIIX D10 NITY Nnvp
PO .MO%N OXN NYTY 1N X921 17T NSNN2 TV NANN VP9 DMPRNN
11N2IY D'UPMODNA .NMPYN MY 30 "NXD D2 NMDIDDIXN DIP'R/2A 1901 D'UPMDNN
MYND NXT D2 X ,NIZYNN NMON NIDMR NAY™NN NAMD1PIXN D XN 31 NN 4 0

JINMon NN NMyYN wnna

12 N2 (Acipenseridae) D™MPTN DY DN NN N'DIYDIX DIP'w/D NOD1I XNAT
Acjpenser D1'NNN DMPTNN NMD1YDIX NN NN .2X 0 192N (Kuban river)
DMPYN NXNAN N'YNN2 DN NN 0N DM 1Apy A. stellatus -1 gueldenstaedti
MY 0 NXIPO1 DPMNN NI Q102 SN0 19X 0N S NM1YDI1IXN NNYYNH 09D
NAPNN TNXD NMDIDDIND D NXN] NXT DY XY NNYD NAMDIDDIXD NYAN DN
D'O'VIPXN NMNU DI¥NY¥A /N Y2IN 1D 11D .0"022 D'02'N2 PR NMDI1Y21XN N2
D NXN] 012 .AM2N 10N NINMON N3P DY N9TYN 2py M0N0 Ny D'DT72N

*? La Mesa, G. et al. (2008) First release of hatchery juveniles of the dusky grouper Epinephelus marginatus (Lowe,
1834)(Serranidae: Teleostei) at artificial reefs in the Mediterranean: results from a pilot study. Scientia Marina 72,
743-756
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D'NNIN NYT (D2 65) D™MEP/OX 0'2'N 19N 1P VI DIMOMPN NYIR NXKD RN
2w 59100 '8N 2N DN NKD VAR DNIMOMpNN TNX 92 Ay 1R %D 1Ay NN
/XN VIpIY 9D DY D02 N PN NN N DIMOMpN 719pY 9 Sy R Do
DN'X 02 " DY DODIN NIXYINN 12810 12 " 22915 NTYIN M2N 1192 1X21N DININ
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.DAINN DTN NN%%N INX 21py5 121D 55N NXDYNS nviwnn
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%3 Chebanov, M. et al. (2002) Hatchery stock enhancement and conservation of sturgeon, with an emphasis on the
Azov Sea populations. Journal of Applied Ichthyology 18, 463-469
2 Leber, K. (1994) Prioritizing marine fishes for stock enhancement in Hawaii. The Oceanic Institute, Honolulu
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N0 2172 S NDYN NN NNMN1MAY TN NN 01221 M2 8D N N

D27 ,0M000 ,MOTY 0122 D' AN 1NN D™ NPV 0pMID NNA0NA D ) ©»
D™ TAVING D'NMON 0'1'A NX 91NN DTPN MOXN NNDNA PR 1D .0'9NM01 D"INNY
.0"oMn

DMWY 2171 N7

ST DAAT MNNZ1 DM D09 Y A "MaM DY NDDANN NMD1YIIX NRVN
,0™MNDA MM 1002 SN 'KOPN 21T NIDIYNA wnn 1NN AM MpnRAa MawA
UPMDY XNAATY) .NPYNN VP9 MYNPA P1IAPA IXNY NNNA 1K DTN NN

((®Sparus aurata 217" DI790) YA DT AT MNP N1 71902 NHYIN

D" 19X DMpN2 .NMNoA N'XYPN M2IVN 121N DOVY DA N1 DMNNX DMpRA
.N2IN AN NMYD NINYRNNAN N1PRDL NMDIDIIRND NPYN VPO NNADNA NNODY MY
NN VPO NADNL ,XNAATY .NMA2 N'H2%0N 1NSVI DY 190N IR A NN
S¥ D109 1NN9 (Epinephelus marginatus) DW207 27 N2 MO0 WY
NN prAn DX NS I8 AN qona 25yt nga A2 MmN NN e 19
27Ar 252 0NN NNIANN MV MK DY¥AYY ™D DN D950 015wH "a0'nn
NM2T VPMIBN SV NANTN) 2DATN MM SY DY 2172 PN S NYOwN 1IN
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S0PMpnon NNan T Sy X1 IPNN DN 'RV DTN NN XY HU19D

» Sanchez-Lamadrid, A. (2002) Stock enhancement of gilthead sea bream (Sparus aurata, L.): assessment of season,
fish size and place of release in SW Spanish coast. Aquaculture 210, 187-202

2 Marino, G. et al. (2003) Induction of ovulation in captive-reared dusky grouper, Epinephelus marginatus (Lowe,
1834), with a sustained-release GnRHa implant. Aquaculture 219, 841-858

" Russo, T. et al. (2009) Feeding preferences of the dusky grouper (Epinephelus marginatus, Lowe 1834) larvae reared
in semi-intensive conditions: a contribution addressing the domestication of this species. Aquaculture 289, 289-296

® Boglione, C. et al. (2009) Skeletal anomalies in dusky grouper Epinephelus marginatus (Lowe 1834) juveniles reared
with different methodologies and larval densities. Aquaculture 291, 48-60

» Uwate, K. R. et al. (1997) Bahrain fish stock enhancement: lessons learned and prospects for the future. SPC Live
Reef Fish Information Bulletin 3
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31 ("Genetic management of hatchery-based stock enhancement” 77191 5V DDI2A)
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.D"AXE/N DY NINNN 11D D™121pX DD 20NN NXYIND 0"YA0 D'0N95 D' 0'019 2
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i

%0 Tringali, M. D. et al. (2008) Marine stock enhancement in Florida: a multi-disciplinary, stakeholder-supported,
accountability-based approach. Reviews in Fisheries Science 16, 51-57

3 Bert, T. M. et al. (2007) Genetic management of hatchery-based stock enhancement . in Ecological and genetic
implications of aquaculture activities 123-174 (Springer)
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72 NI'D1DDIXD N2AVINY DMI2N95 MIXNAT 1901 NMNYp .NUYA "D HY NDDIAN XOX

32 Bartley, D. M. et al. (2006) A risk analysis framework for aquatic animal health management in marine stock
enhancement programmes. Fisheries Research 80, 28-36
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nMDIyNa D'WnNUINn MPNN NMUYSNN NYINY DWYAX -21720 pnna 'nyan 2190
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3 Diamant, A. et al. (2007) Parasite and disease transfer between cultured and wild coastal marine fish. in CIESM
Workshop Monograph. 49-54
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NPM9OX] MIVPM DAXD (Lates nifoticus) D120 N201 AT NDIDN ApY NMIpRN NN
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3 Ogutu-Ohwayo, R. (1990) The decline of the native fishes of lakes Victoria and Kyoga (East Africa) and the impact of
introduced species, especially the Nile perch, Lates niloticus, and the Nile tilapia, Oreochromis niloticus.
Environmental biology of fishes 27, 81-96

» Green, S. J. et al. (2012) Invasive lionfish drive Atlantic coral reef fish declines. PloS one 7, €32596

3 Albins, M. A. (2013) Effects of invasive Pacific red lionfish Pterois volitans versus a native predator on Bahamian
coral-reef fish communities. Biological Invasions 15, 29-43

*” Heithaus, M. R. et al. (2008) Predicting ecological consequences of marine top predator declines. Trends in Ecology
& Evolution 23, 202-210

% DeRivera, C. E. et al. (2005) Biotic resistance to invasion: native predator limits abundance and distribution of an
introduced crab. Ecology 86, 3364-3376
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3 Willis, S. A. et al. in American Fisheries Society Symposium. 354-365

%0 Donadelli, V. et al. (2015) Feeding hatchery-reared dusky grouper Epinephelus marginatus juveniles on live prey:
implications for restocking. Environmental Biology of Fishes, 1-10

*! Braithwaite, V. A. et al. (2005) Environmental variability in the early rearing environment generates behaviourally
flexible cod: implications for rehabilitating wild populations. Proceedings of the Royal Society of London B: Biological
Sciences 272, 1107-1113

42 Néaslund, 1. (1992) Survival and distribution of pond-and hatchery-reared 0+ brown trout, Salmo trutta L., released in
a Swedish stream. Aquaculture Research 23, 477-488

** |UCN/SSC. Guidelines for Reintroductions. (1995)

6775323 1AR-7N,(34 NN NYD) 19 7N-171 N7 1IN
www.isees.org.il - info@isees.org.il - 03.609.03.96 :UPD - 03.620.00.25 :NDTV



MIRIWA NTRRD |4
12200 VTN PNINPRY

580020238 1“Y The Israel Society of Ecology and Environmental Sciences

NNV NN Hmo15okS 'waon omin Nyl N2 Nva N Inthy 0op 0T
22PN M2 A TN YN N2 MY 1ND DMINDNNIX D21 DA 71925 Ny NoTVINN
NN TVInD 02 TN 21T YV DVOwNRN N10N9AL 11D 0PN D'NMOXN

IDI22IX NIVN U219 NIXSIN N2WN

NMYyYN OpMO IDN2 NN DN'NAY DD NN%Y¥N TN S NRTpin NY1ap
1N 2 mnD n'nah Manmn NMrmo DMK NNYYN T TANY N 010N
11N> D'VO¥/N NDIAD

NMLA NTNY MNP DMPT SY 21N 5522 20% NMN9Y S nmHyH X DT NN
"D 5 Sv

S DNYOIN NMNTNA 3% -Nn NIND S/ 0T X1 DT NNY S DY 5 NKOD"
"MMDI1YDIND DM T DODX

P ND NANN UPMD DY DY D'V 02100 OO0 DTTA NDAY NI NN
.N20] DMNIPNN DTN WINT DMYa0N 21Tan "N SV nvown NOVIiN-mby
NINNN NDONN MY XN NNYYN5 D10 77N M2 DAY D DX NNY0N Npon
NPYND UPMDA NPV ,5wnY 2 22010 SHwa mnan X *yaoh apiny 0'o1e by
2V DNYSYN UPM9N NNYYN NX 1DV DPINN .500M92 2777 D790 NMD1DDIX
ANX APYN T DY, ONNN TVIN 921X IR ,DNAN NyA DTN DT IND DA
MON NN MTIPN DN DTV DX 129 MIYSNRN 120" 1X01 .2°Nnnn Moon

AN 955 nan nninn N%2pnn 12 D NNan 1Nn L, 0P 'aNnn

T 2 NANN UPM9 D NNY¥NN NDIYN2A N D0 NNN NNNN MODONY on
DIN'D XN DAINN D'0N9N INX 2pPYNY NN NN NN .0NRINN DTN IN'02
¥ ,0Mpinn 0'V19N 592 S DAYN SV AN D'VN9N TIN5 T NYHD AN NVWA
190N INND D'INNXN DMV 027N NITIZA NI2NINN DY V'ON 1K AN D KT

2T R HY Mvn M Moy

INX 2pPYNN NTNI¥A1 JN10AN AN DY DNIMOXN] MMSN NN'RNNN AN NO'Y N'N2
T XNATH A% MOIRD AMNNN X 2N T2 ANNNSY 20 2NN 10 NN .0
ApPYNN NTNA D012 DMI¥N DN TAXY X Ya9ND DMy VYO0 ppi1a D'oann WP
AN MOWA N2 NN O™, 2NN 2NN T SV Nyl DNInn 0'0N9N NX
D2ANT T Y 5P N DMWOXN 1DXY DN T-bar tags 10N DMNIX'N D'AN 10D MUY

2NN Mo'on "% yTRn Mo Sy Ypnn 1T

,XANTH .AMDIDDIND 28N DY DapH N )Ny YN 210 NX 12ND DY 010N 0N
DMNX D101 02N Ty2 98O0 LD S 1INt DM9OXN (coded-wired tags) CWT "an

* Leber, K. M. et al. (1997) Influence of release season on size-dependent survival of cultured striped mullet, Mugil
cephalus, in a Hawaiian estuary. Fishery Bulletin 95, 267-279

* Yulianto, I. et al. (2015) Potential and Risk of Grouper (Epinephelus spp., Epinephelidae) Stock Enhancement in
Indonesia. J Coast Zone Manag 18, 394
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e Brennan, N. P. et al. (2007) Use of coded-wire and visible implant elastomer tags for marine stock enhancement
with juvenile red snapper Lutjanus campechanus. Fisheries Research 83, 90-97

*7 Johnson, S. L. et al. (2010) A comparison of the survival and migratory behavior of hatchery-reared and naturally
reared steelhead smolts in the Alsea River and estuary, Oregon, using acoustic telemetry. North American Journal of
Fisheries Management 30, 55-71

*® Araki, H. et al. (2007) Genetic effects of captive breeding cause a rapid, cumulative fitness decline in the wild.
Science 318, 100-103
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A, BIOLOGICAL AND CULTURAL CONSIDERATIONS

1. Avallability of Viable Spawn
) broodstack (local) gvallability
b) sase of broodsteck malntenance
¢} ease of captive spawning
) aga at maturity
&) tscundity and spawning frequency

2 Ease of Larval Rearing
a) tolarance 1o rearng conditions
b} nutrition

a. Easa of Juvanile Fiearing
a) agalsiza at relsage
b) tlerance to high densily culture
¢ resistance to dizease and parasites
d) dagrea of cannibalism/aggressive behavior
a) nutrition

B. KNOWLEDGE AVAILABLE ON SPECIES
1. Extent of recrultment limitation (knowledge of recrulimant)

2, Siza [al] caplure

3. Reproducss locally In a habitat that has baen degraded or
Is limitad

4, 1g mortallfy'growth ratio ralatively low

C. ENHANCEMENT CONSIDERATIONS
1. Will release of mass quantities of juveniles increass adult
population size

a) to what measurable degres

b) lechndfues
i) put, take
i} put, grow, take
it} pud, grow, reproduce, lake

2. Ahility 1o succeed... [likefihood of rapid suncess without
additional research given current stals of knowledga]

3. How conducive to exparimental manipulation...
[eombinad with C4]

4. Easg ol monitoring Impact on fishery / fish population

a) does it land (o & small exparimental and pilot scale project

i) degree to which a rigorous exparimantal dasign

can be daployed to galher needed Information for

larger scafa projects
5, Inshare seasonal avaliability (will they stick around)

6. Eass of prolaction untl reasonable market slze
a) difficulty or eass
b) other énhancemant techniquos
c} markat size/age znd uiilizalion

7. Non-consumgtive uses

D. RELEASE CONSIDERATIONS
1. Ease of transport and distributlon
aj target
b} broadcast

2 Ease of idenlifying roleasad species...
[Combirned with C4]
a) precedure cenducive to monitoring
b aitematives 1o tagging
b ease of identilying released species
ii. identifying recovered
iii. movemant pattams
a. residantial ve. migratory
b. dispersal (random]
Iv. speclal considerations
a. spasonality
b. anviranmental faclors

E, SOCIOECONOMIC CONSIDERATIONS
1. Commerclal and recreational demand

2. Multlple demands for sama spacies...
[Combined with E1]

3. Cosl-Efieclivensss
a) technology
b) unit culture cost
c) distribution
. Inshare vs. pelagic

4. Socioeconomic altractivenass
a} profile

5. Fishing mortality
a) degree of fishing pressure

6. Miligation issuss
a) pollution

7. Cost of monitoring the efect

F. ECOLOGICAL CONSIDERATIONS
1. Decumented decline - Calch Par Unit Eort (CPUE)

2. Availability of food

3. Availability of habitat
a} knowledga of posl-halchery habital

4. Impact on resident blota
a) precation on desired spacies

G. INFRASTRUCTURE CONSIDERATIONS
1. Facilitias

2. Hatchary cost...[Combined with E3)
a) unit cast production va. sconomic return

4. Cost of menitoring impact..[Combined wilh E7]

(** Leber MNN) 01m qITynY 0MIWRY DAMLVAR 2 R
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Table 5. Summary of the 27 final species selection criteria

1) COMMERCIAL f RECREATIONA L DEMAND - Thore must
ba a recognized demand by commercial andior spons fishing
groups for the specific fish, Thisls 2 "make or broak” cilarion
{only those fish which sallsly this criterdon will bs furthar
considared).

2) EASE OF MATURING AND SPAWNING -The Fsh should
have tha patential to succassiully mature and spawn Jn
captivity,

3) RELEASING JUVENILES SHOULD INCREASE FISH
POPULATION - Releasing juvenilas should provide an
otharwise unavailable supply of new recruits 1o the local fish
population. (This is often the case when the number of
reproducing adulls has bssn sharply reduced by
over-fianing.)

4) EASE OF LARVAL REARING - Lzrvas of the fish can ba
hatched from eggs produced by broodstock, and then raised
i juvenile sizg, using existing culfura techniques.

5) COST-EFFECTIVENESS OF STOCK ENHANCEMENT
PROCESS - The valua o soclely derived frem increasing
populations of this fish s likely {o ba greal encugh to justily
the cosis |nyolved in ralsing juveniies for releaza and
distributing them ai releasa siles.

6) EASE OF JUVENILE REARING - Largo numbers of fry can
ba reared and maintainad in caplivity unlil relegsea,

7} EASE OF EXPERIMENTAL DESIGN AND MONITORING
IMPACT - The fish should land ilsslfl io releass-recapiure
experiments and 1o manitoring programs set up to deferming
offoclivanass of attempis ta anhance Ina fish population.

8,53) EXTENT OF RECRUITMENT LIMITATION - Recruiment
of juvenlias should be a primary Iimitation on growth of tha
eatisting fish population,

B.5b) LIKELIHOOD OF RAPID SUCCESS - Tha fish species
shauld have the pelential ler a marked increasa in fish
population size and landings in the nsar fulura,

10) IMPACT ON RESIDENT BIOTA - Haleasing |uvaniles
should not interfers significantly with other sea life cumently
living in or near relzase silas.

11) LOW MORTALITY : GHOWTH RATIO - Morlalily rate
should compare faverably with growlh rate in wild
poputations (dealh rate before reaching maiurly should ba
ralatively small},

12} DOCUMENTED DECLINE IN FISH STOCK OR FISH
LANDINGS - There should be lewer of these fish in the
ocean now than In past years.

13.5a) AVAILABILITY OF HABITAT - Sufficient araas of tha
fish's proforred habital should be availabde in Hawalian
coastal walars to support increased fish populations.,

13.5h) MOVEMENT PATTERNS (RESIDENTIAL VS,
MIGRATORY) - Tha released fish should remain in Hawailan
walsrs as adults rather than migraling elsewhars,

15) SOCIOECONOMIC ATTRACTIVEMNESS - Does the fish
have a strong appeal to the general publie?

16) INSHORE SEASOMAL AVAILABILITY - Tha fish should
ba prasent in Hawaiian walers ysar-round rather than only
at cenaln imes of the year.

17} FISHING MORTALITY (CURRENT FISHING
PRESSURE) - If thera iz curmently & graal deal of fizhing
pressura, minimal protectve and enfarcement measuras
shou'd be required 1o insure succassiul stock enhancement

18) FACILITIES - Hatchery and nursery facilities should be
currently avallable for this fish,

19) EASE OF PROTECTION UNTIL MARKET SIZE - [t shauld
be possibie to pralect the reieased fish from capturs untit thay
are larga encugh for eommercial or recroational fishing.

20) HEARTY ENOUGH TO REFROOUCE IN
DEGHADEL/LIMITED HABITAT - The fish should be able
to surviva in areas of damaged or destroyed habitst,

21.5a) AVAILABILITY OF FOOD - Adeqguals food resourcas
should exist in the wild 1o support the released fish.

21.5b} EASE OF TRANSPORT AND DISTRIBUTION -
Juveniles should bo relalively easy 1o transport frem the
hatchery o relaasa slles.

25a) COST OF MONITORING EFFECT - Costs ol tzgging and
racavery shauld not be excessve,

25b) SEASONALITY f ENVIRONMENTAL FACTORS - The
fish population should not be strongly affacled by changes
In the weather or anviranmenial dislurbances,

25¢) MITIGATION ISSUES - Enhancamant should not raquire
a reducton in current ‘avels of pelutlen In order o be
succassiul,

25d) NON-CONSUMPTIVE USES - Consider whather fhus
spocies attrecls divers and olhar absarvars.

25¢) SIZE AT CAPTURE - Consider how large thesa fish have
to ba in order fo be consldered large shough to kaep.
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DMIPTN NNOYNAN N1MD1PD1IX NPYN -'2 DD

.DMPT N M2WVAN NMIPZYN NMNDN A2 DMPT 7172 "D yTn XivnD 1N N paoa
oY D' NMX2pPN% DoN™NNN NMN90N ¥ NP0 122 9510 DMpT 1M "2 vTnn
NN D090 MDY DX NM2N NNON 1DX DMPNL .A'OX MM DN N9IN DMpT
190N &N .NPDIDIIX NPYN "0RpM92 NN 2% MoN™ Sy 1Y% DMy DN X 12
1'X1 70N YN DMpRN NN DMPT S MV "0pMI9Y NMIXNAT DY D¥NINN

.UP"M9N NADN WYY DM5wN D S 01D HH1

ypa

NN .(family: Serranidae) D™MpTN NN9WN5 DO (subfamily: Epinephelinae) WpT1 a7
D"O1NV DA D™M¥N DN NN Do 15-5 0o win 0 159-2 19N NNownn
WHOD y¥n "Hya DMK IR DMNSX NMiy D'0HOXN OMpPTN NN .OM9NV-2101
a1 "9 Sy DN OMpPT .0MUN NAXNN NINS v O'pNiya DN N™NN "MK O'97vN1
DN NMX D20 DMpT Y2 020 DN L(piscivores) DTN DI MM DY-"9M0
N'ON "0 217N Q%P .0ONMN NN /N2 V1A K2 RPN DM (solitary) Tne

JNMXN N2 900 nvann

DMD15 1NN 12NN2 MDY M2API 12 "0 TNONIN O™N NN 1IXN 11N2Y DN 190N
m2pa (Epinephelus marginatus) DW201 27112 D2'NA .(protogynous hermaphrodites)
nNNT WA pNna LD 190N NXD1 D12 M 5Ta% nyvana DMDrn NiDoin
DA O 72 2pY . PNn"D 69-93 ST D'0NDA NPV MM 9N D K¥ND N'OWDH
N2 191X N0 ,ATN NXRYIND NN NN 102 NPD1P2IXA V1D ,NMDIYIIX]
D09 NNV NND ¥ MYAPNN XN DMpT 'R S Q01 NN MOXA .N1ap1 NQI0HY
D21 NN AT DMPTN NPDIDIIX MY NX MN"MAAN 19X NM¥APNN .AM0N N2

MION NMYAPNNN DIPA NY QA% DA TN 2pA VTN

NS0 1T N9IpN .0MNOD D'/TIND NYIAK 1901 2 IX 101590 omi%n A5wn
nmon X OMSN 25N .nypan NKD wOwn Drnn 5NN 0PAYIIXRIM MM
nMoOMSN NOIPNN NXD .0 A% NN N"MANNNN N8¥ONN NN D Wwiwnl

JVRPHY N0 N'ND DMy DMWEN

172N .Maa 'oN'n 0NN ,0%1y2 0N D'pna D'YpIiann DN 2 DN DMpT
DV D'0DON1 DMPT 020 DMK .20 AT NV NN0N AT RN AT DX 191N NN
22090 221N AT NNADNA X (artisanal fisheries) 1O NN NP2 D'OV1ION DAT T
19N NN NNAQY NNMIXA NYAN 'O 2172 9100 D'NN Mthnn Ny 219 DMy'ao
D DX, DMPTN DY M%wn SOwn "M% NMDWN Minpy QX Y .0Tpnn Ma A
-0 NN ,5wnN% 0NN D AN DY TTN90N 01IXNN NyA1N 170N MDyN2 NA1n
nMNoNN P DWH0N T Dmnn 2013 niwa 0 837 S moon Sy FAO

9 Marino, G. et al. (2001) Reproduction in the dusky grouper from the southern Mediterranean. Journal of Fish
Biology 58, 909-927
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521 DA T DY D'Wpian DT DMPTN N DN YR L(Epinephelus aeneus)
.0 27 27p2 0NN XN P12 DN AT NV

NN DMpT DY DM 190N XI¥ND 1N 1TAN N2 NYV'A91 ATH DMyva9 Hpa
nnwN 9 Sy (Critically Endangered) N'0Mp D100 S¥ MM/ Q8N D'N8NIN D'AN
D01 D20 02N .(The IUCN Red list of Threatened species) IUCN 11X D/ DN

.(Near Threatened) D'n"xn VYND X (Vulnerable) D'W'A9D DMTAN

Mx%pns o"MpT " 12

NMYVYN NNNONN ,0MM0N DN S 55wn Qpina M DMpT2 NMaan piphan Hpa
DINT NI TN2 PV Y8INN MN0NA DMpT 717 DD .0 MXSpNa DMpT 217 by
X0 . Epinephelus MONN DNN 0N ,°"INon 21T 0'YTn DMpT A 16-2 ."OX MM
DN XOpPNN 1NN 7172 pHN .0wWH0N AP NNINDAN PT T DY YIXQ AN Nr
D D'XN DN LAY NXIND P 5 TIA% D11 D' 02T ND'ON DY DDIAN "OX NNM
mMNDoN N21N2 M2 Va0 009NN DMVEN 190N D N5 NI T pENn MY
VM N7 NN NNO9Y D'NAXND D'V O pE/Nnh N9OYND .py STaD Dwann 0N
2¥/ nmaan NMon D%1X 2-10% 5y DTy NNl NNSn MMy a2 Mp1 S
INXY .ND29D N1'NaN KT M¥TMN DX 19021 Nt S 1won Sy N2ann® nymon DMpn
DN/D ,0'21902 1X MO 2172 Jwnn DMaVIN RTN AT omM%N 25N S 1avnn
DNrN S (Fish meal) D'AT NNpR Sy MDDI2ANN NMXND1IDN 1IX D21 DMLV DATA DM
MYV PIY 5% Nyan .12%N2 1wy 112 N DT 120 2172 2%pH Nyvan ,0'o0
DD TNX Spwn5 Dwan D09 Epinephelus striatus "N XNANTY ,NTNN NN

SINNX 217 iy xS

"S5 511 "apa nman

NX D'>'NNN D'VY9YD 'O TNONAIN O™N NTNN2 DIMOXNN DMPTN NN9¥/NN 0N
190N NXD , A% vl anm N9YNN L(Protogynous hermaphrodite) m2api> onmn
¥ N™N NrdN Sy awpn o 0N N 05T i ST mpl M Yy oy
DMINN NAXN2 DMYY A DN NYVANQT DA DMDF N AP Apy DMpT
D'wy1 D DY .0%MA S awa DNDF Npinna wap 0Mp DNH 9012 .(Broodstock)
NOY¥1 0'2'N 190N2 .0"Y01NIN D190 T DY NRTPIN AP NOYNN NXIND M)

23525 XX NN X UK MNNA TNUDIVDLVA D19V INXS YT NN

>0 Pierre, S. et al. (2008) Grouper aquaculture: Asian success and Mediterranean trials. Aquatic Conservation: Marine
and Freshwater Ecosystems 18, 297-308

I Tucker Jr, J. W. (1999) Grouper aquaculture. Southern Regional Aquaculture Center Publication 721, 1-11

>2 eh, S.-L. et al. (2003) Androgens stimulate sex change in protogynous grouper, Epinephelus coioides: spawning
performance in sex-changed males. Comparative Biochemistry and Physiology Part C: Toxicology & Pharmacology
135, 375-382

>3 Glamuzina, B. et al. (1998) Induced sex reversal of dusky grouper, Epinephelus marginatus (Lowe). Aquaculture
Research 29, 563-567
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220500 377y Y paa
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> Tucker, J. W. (1994) Spawning by captive serranid fishes: a review. Journal of the World Aquaculture Society 25, 345-
359

> Cabrita, E. et al. (2009) Successful cryopreservation of sperm from sex-reversed dusky grouper, Epinephelus
marginatus. Aquaculture 287, 152-157

*® Lim, L. (1993) Larviculture of the Greasy Grouper Epinephelus tauvina F. and the Brown-Marbled Grouper E.
fuscoguttatus F. in Singapore. Journal of the World Aquaculture Society 24, 262-274

> Toledo, J. D. et al. (2002) Effects of salinity, aeration and light intensity on oil globule absorption, feeding incidence,
growth and survival of early-stage grouper Epinephelus coioides larvae. Fisheries science 68, 478-483
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NIA0N .ND'WA 710N% Navin YN S 12'NN 0N 91N 109N 0D'019N 207N
Y"2N MY .N21IN1 NN NNINNN D XY¥N1 A 'KIN5 D'019N MYAN0DN 12022 pNnn
'Y NMPN .0'NY M0N90 NPY MDY NOY1 X2 X GNRH 1NN T Yy NN%%N2a Der
N9IPN 12NN M 1w D'VID DA 19¥1 52PN NMVDIVDL NN T DY NNYYI AT
T SV NARIN NMONDD M1 .NNONN DMPTN 91T YIP10MD wn YN 2891man
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DY "MNoNN "OIXN S N NN MM DMYOXNN D1P10M9  1NN19 10N
DM N9%D NNINNN DTN X 21T 21p10M9 5510 N pr1a T XD 0pon
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(X MMIYPN -2X0M avn)

> Hassin, S. et al. (1997) Domestication of the white grouper, Epinephelus aeneus, 1. Growth and reproduction.
Aquaculture 156, 305-316
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YN 0D"P1 D'WI21 D009 NXKD 1N XOW DN Nt R Sy DYDY NMPVN '0pMo

.y202 D''NH NpaTNn MMyH

PN 1DN2 .NMNDN NNIY¥A XM SN DOV (Epinephelus marginatus) D'W20N P
17 -5 Syn M2 D27 "N,NDNK DY N2 D'019 1901 1PN NS AN e
VNN -0 N9NnN 192 MRy 2V NN 1IN e Jwnd Ny Ny pn" Ny
T292M) 1D19 N2APIN NN NON2 1TAN YMAN DA XN 1T NI'NAN N R S Non
/2 NN NO¥IN 1"0M »  NRE DY (MK NTIPN -D'NAX1 D' IpN5 11010 ,NaN

(NN NI VID) NH'¥DI NTDIVIIX NIYVYN NYDN NNADNA Y¥IANY 9D

DMpPTINY

Va0 NNy NnRpn 2T DMK N0 DY 1Pyl 000N DT N S N 8¥Nkn
N22210 2 TN MW DN DMK 190N DYINNXN DMV TON 12NN 012 L((MPA) Ny
(Medes Islands) DTN ™X2 .0MpPT NIMO1YDIX DY DNYSYN S Ty'N NYWTAN NN901 WM
DMUX NYOYN S¥ 1pnn Y8¥INN 790 S DM19%N DMI1D'N DN 091N 001NN
D'WHoN 1pT M .2owHon pT 591D D™MNDA D'’ 190N NMOIYIIX HY AT DMIAD
25 NMADN NLY/N S NX'IN 122 12N 15V <NMNINE/N NV NMD1YDIXN D DK
JIO'NN DN 27V N19¥2 MDD MM NN D2 1IX12 NNTT MIXYIN 1IN0 NN
APT NMOIDOIX DY MMArN NySwN NN NN NINMNS D IksN DMpinn 0112
nyownY Jwnna .(spillover) '"Na%r nndnn "OoNN2 NN NS Y1INn D'WH0N
NNy 2 NMIEpN NaN21 ,0'WwWH0N 1pT NMDIYDIX DY T MAD Wik S nipnn
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MNX 12 N2 MMIsp Sy DWANn DMpINN AR MOXN NNINN S 9712180
X JAYY NMNINK/N 12 DMPT 12YN WOKXY DMOY NNINK Y D'8¥1pN 190NYD NN

.D'82pnn 2 XS

DMPT NDIYDIX NPYN

N NN DY NI X¥N12 0" DN D'UPMID DY 0YIN 190N D'Mp DIMNY 0]
, 71NN N2 PV ,NMNM0N M TNAY 12 DY Nya¥n NN9Y0N NP0 .yauo DMpT
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> Andrello, M. et al. (2013) Low connectivity between mediterranean marine protected areas: a biophysical modeling
approach for the dusky grouper Epinephelus marginatus. PloS one 8, e68564
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