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1. 8530 B30l Joxgdost 35059900l A mIstmgmds LogoMmzgermdo
1.1. 8530 B30l Joydos (Engraulis encrasicolus (Linnaeus, 1758)

dstsg0l 9600929¢0 ©s F9G0rgd0

936m3mwo Joxgdos (Engraulis encrasicolus (Linnaeus, 1758)) B560M@ 560b o360 (39090w)0
3530 5 HM30L B39d0L Hgd0L 0Jmom3gbMmHBgdTo s SBOWMEdL §odYz96 MM LEBOZsM
99093H9™3580. dm 30 ol 3963530 Md5d0 Fo3 S sDMm30L Br398do Jo3dosl ymgzgwficrom®o
F9Mowo dghygmds 90 000 — 600 000 GHmbolb Gomawqddo (bLodmoerm EMby osbErmgdom 315
000¢™bs). 1980-056 {ergds9y, GMmEgLss 95P0wo 3Jmbos mMg3BLLFIMO 399900l Mom©bmdOlL
DML, Joggdool FoMoygdo 353 B350 Bs3domE LEBNVOWMMO 0gm s  FJMOOWGIO MbPIML
95 Md©s; M9H3s sbEmlb 0ym Mm3EH0do)® bodbmwmsb, Jabos Mo LaMgfom BoMoygdols 45-
50%-b. 1983-84 {jargddo Jogzgdool doGoms Labgfom J39969ddo (LLO3 s 0YMHJgmo) farom®ads
F900ds 35059F56Mds 500 000 &), Mog  99x835L90IE0 FoMogol 60%-bg IgEHL Tgglodsdgdmes. 5356
399m0of)300 F9Mqd0ol 9goMgdom  d30Mg 3egds. 1987-88 (iemgdolimzgol 3m3wamsgos 0omddol
505, d0MIsLom Fosfios G5 900 000 Embsl, 1mMI3s MYMHIgools s LLMI-L fyargddo FgMHgdol
9539053 BoM530L O3B MYd00 50%-0b IM3M39300 0lg3 3odMO[H300 3M3Ms300L HOEbM3bMdOL
999306905.  1980-0560 §e0gdol dmwmlogol ©s 1990-056900L ©sbsfhgolbdo  3mgBEoMwo
9o65900 89di0cms 200 000-300 000 sl GHmbsdg. 306039 ergddo, Mnemiopsis leidyi
399mBgboll 99909y, 1989 ferosb 1991 (jersdy o3 B350 Bsdmyseods s®obgarbsgtgeo
306000900 3gJWoQ0IM0 M93HJd0LOMZ0L, FobLOIMMEOGOOm Joxdoslomgol  [Chashchin, 1998].
F96900 LHOLBI s9g3e 21 000 BHMbsAY, 9933509, (3boos, MHmI dbgdomgzlolbol JgdmFMs
RGO 50IMBbEs 530 D30l Joxgdoslm30l, Mdsi 35dm0f305 3:319ws300l godMogzwgdol
93390060 g51956M99ds. MA35. FOTMMOEDZS 56 Fg0dgds, MM Fo30 BL30L Joxzdosls dgdmbggzsdo
5300 3gdmbs Lo3OEbWMESLS s FoMoagdol 0bEIBLOWGmO gdudesGsEool JOMMdEO]3
B90tmgdd9ggdsl. 853 Br35d0 LogsMEbwmMs Beroe ovata-s 0b@Mmm©E0Mmgd0Ls s o3MEIwgdol
3990092 (1998 §.), 90MToMrgmds 8903355 ©939009bMdOL3YD - 530 B30l Joggdosl MmEbmgbmdsd
005@5. 353650 dgOMIL 493Wwgbs 56 0gm 15305Mm0OLO IEYMIMYOOL godmUalfmmgdwsw [STECEF,
2017]. 8530 D030 Jo8gdool 3m39mwsEos Fsswo M93MMEI30wo bstom s LiMmsgo
5039600 bolinsmqds, 00350056 3309390Dg IYHOBMBOM (36MdOE0s, HMA 53 Lobgmdsls
3bOL0SMYOL  39MOMPNMIOE 30300 (Ym3ger 3-4 Howwdo) GoEbmzbmdol  s539mdgdgdo
[Chashchin, 2015].

Joxgdool Mgfizol 0bFHgblbogmds 8oz DB®35d0 HIM30YO0S 5©0bodbo Lobgmdols
3160008 ImEEMmdsl;msb s bbgs BoBHMOdmb, dso ImEOL  bemEom-93mbmdozm®
1530bgdMB.  FM535¢0 Ferol gobdsgermdsdo bodo®mgzg;emdo Joxgdosl Fgmowgdo 35 000-sb
100 000 &mbsl 89o09bs, Lydmsemme 60 000 Gmbs. 2019-2020 {ewgdol Lotghom LyBmbbY
dm3m390wo 0gbs  Joxgdosl Mg3mOmEMwo 356396909000 (darm EOMOL 256353wmdsd0) -
©55bMmgd00m 100 smLo GHMbo, beagnem 2020-2021§§ - 75 000 Gmbsbg dg@o (gb.1).
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gb®oo 1. 8530 B30l Joxzdool FgMowgdo Ladstmgzgwwmdo (1991-2020).

fowo X9399M0 Fghowgdo  fagwo  xsIMMo Fghowgdo  fgwo X59760
(Gmbo) (Bmbo) F960g00 (Gmbos)

1991 6871 2001 5063 2011 11007
1992 1656 2002 7200 2012 56778
1993 857 2003 9444 2013 70774
1994 1301 2004 8600 2014 65493
1995 1232 2005 9222 2015 58549
1996 2288 2006 17447 2016 48972
1997 2454 2007 25973 2017 76950
1998 4202 2008 31338 2018 35460
1999 7977 2009 39857 2019 99493
2000 7833 2010 25919 2020 75 260

bos s bgablhognmds
3530 D030l o830 oMM GHMBMOL 1+ s53d0. Jobo Ym3z9wo sbso Msmdols oMy

Bofoaro smfigal Bdgldhogmdsl s J306000MdL 25dMBY300s0 MEMO-Lsdo mM30L F909y, GHMBMIOL
LgDMboL dMEMU (3b6.2).

30O 2. 3530 B30l Jox3dosl Fogdlodswo Bmds, 306390 bdgbdfoxmdol Bmds s dmBsMEgdol

(6585¢0b) B0
3obmdowo 95839698 gd0 (LT, LC, s bbgs) 9OHMYWO
Ldqbo dg®.  0s06. 300%0b.
©05530JL0MgdYo odlodoHo 13.8 10
bmds
306390 bdglhormdol bmds 7.0-9.0 1J
090093%gmdsdo Imbsdol 7.0 10
(65953 0Ub) Bmas
23996053900l Lgbmbo ds0bob dgmmg bobgzsto -
2330LGHML 3063900 Bobggzs®o
9DoMMdOL (653sE0l) Lgbmbo 093900960
LOGMBM 5MYSE0 9530 Bz
23990bLsHBOEIEO 5MJoE0 9530 Bz

LdoLdfogmdol M 39J3™M0 s 3OHM3MM 305 BMAol 56 sbs30l obgzom Homdmpygbowos
GFCM-0l 9mbs393900L dglisdsdolo  (3b6.3).
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3b®oo 3. bdgbafoxmdol M 39dEGHMMO s 3OHM3MM30s DMTob sb SLsgol dobgzom

3l93mdM03/LoyMdomo M 39d@m6Mo LggLafonmdols LggLdfonmdols
3wsbio 3003060305 (0590900) 30300305 (00090009d0)
0+ 2.24 0.25*-%yg bszwgdo 0.25*-%yg bozangdo
1+ 1.09 1 1
2+ 0.79 1 1
3+ 0.66 1 1
4+ 0.59 1 1

39600360: * LEFOMHMYOL T3 Yd0M 33390l

1.2, 3sbogws s 3go™m©gdo

dsbsems.. Jogdosl Lobxgdo dm3m39dwo 0gdbs Jols 350Ygd0m FoMdmgdmwo FGM0wgdom. Y39
©533063905 bmM3090090M©s 1M93BLYFIO0 bgobgMol 29ddsb0sb. FgHowol dsbgz9bgdgwo

LoGgfocm  dogrolbdgzaty (CPUE) 9003005 LLo3d  569dml  gHmgbmwmo  bosggb@ml
99093%9Md0L, 53393 GHWYOOLS @S Yol  BomIMI35¢RgMM3bgd0L  ©g3s6MEHSTY6EHOL
9mbs39990D9 ©oyMHbMdoo GFCM-0ol dgmmols gomgzgsobfjobgdom. 2019-2020 §f s0gdmeo
0gb6s b 40 Lobxo (4006 ©93BobL JaHgd3esMo), beagwem 2020-2021 §f - 37 Lobxo (4187 mg3Bol
930993@560). Hobs LgBMbYdMB Fgscmgdom, MHrEIbsg M93BoL Loa®dg 0bmIgdms 3oL
BoOREOL  2ob3FMgdol  Logwdgwsdg (FL), 2019-2020 s 2020-2021  §fF ULyBmbgdby,
3960LsBM3Ms  1M93Bol  Loghmm LogMdg (TL) - @obgaol §390m©sb 3990l Bobgwol
©OMMq059Y, LORMA0MO LOLIOMOL A56HOWGdOL Sbsgds 5 9F-0560 0bEIMZsol Jeslio
0965 259mygbgdmwo. mg3Bol sfimbzs FoMdmgds 3560053000 Mool MomMgME 3ewslido.
5b530L A9BLEBEZOOLHMZ0L A5TM0YIHYIMS MOMEOEHHBO.

2019-2020 s 2020-2021 §f 609993900l 50905 obbMEME0gw©s LOHYIOE, F0bs LYBMbYdM 6
3905609000, 30650056 dm03530s BaMgfom BgBMBOL yzgars m39L s 9GS Fbmerm© 9393360l
3960m©U.

9696000 51939 9903938 30OM3IMLEHO3MMO 33eg30L JoM0MOE FggaqdL 2020-2021 Hergddo.
dmbs399900 dgaMmzs 0g3bLLFgMo Bgobg®mo "09dxdo"- godmygbgdoo 120 333 LobdoGol
9Jmbombogmol (DT-X Extreme echosounder BioSonics) odw9segdom 2560y ©sdmbEe:90eo
39905300 b0og0l 29059Y356900m, fyol Bgs3060@sb™ 1.5 8 §39dmm. 4ows3gdol LoddwszMy
596005 BioSonics 0bbGGdo0l 8glsdsdols@. 033wbigdo 3swsg3gds 0.4 dowo/fsddo,
BmB0bocr®ms bumxgd §osddo  (39OH0MPMWI©  MHYRMCOMEYDS, oM 5300  0gbsls
530930 BE30L BLZYH0L Fodmlvyaro gdmbiogbsmgdols 50sx35M3s 115331930 Os35BMbOL
RMA90d0). gdml Imbszgdgdo 250 0 LoE®mIgbg (Imbsggdms BMEDsE0) BsfgMowo ogm

39699%939¢ @03 3300930l gobdogermdsdo, Mg @S WsdY, GHMIBLLYJEGHMMYdIOL AoLH3M03, Lodmoenm
Lbobdstoom 5 3356do0.



3530 B30L LodoMmmM39eMml Lsbsdo®ml 2021-2022 §f LodgFom LyBMbOL LodMgfzgaerm 193HFIMOL 33MAEHJOO

J900©980:  3000bsMg  33¢093500 0obgmo  F9mgIoG03MM0  FMEIWgdo, MmamMoiss LBB
(Log®MdgbY sRWABYIOMEO do0glol doMIsLs) [Froese, 2018A], LB-SPR (Log®™dgbg 0s5399dbgdwgero
AMBMOOL 3m@gbioswols 3m9xn0309b@0) [Hordyk, 2015] s CMSY (FgGowols dsduodsqrw®o
daMomdy) [Froese, 2017] 459mygbgdwycno 0465 8530 B30l Jog3dosl dgmdsmgmdol d9a3sL9gdol
d0Bbom LogdoMmnzgwmb (gwgddo.

LBB 56H0b sbenobsb Bsdmyswrodgdmwo 899351900l 390m©o, Gmdgeog dmombmgl Log®domo
LobdoMmol  2obsfowgdqgdl dm3gdeo Mgfigol M™L. LBB-U do®omso 8s83969dgwos 3mb
39O GHbgolL BOHoL gmbizos (VBGF) [Bertalanfty, 1938], Gmdgerog 93933060908 093bol sliogl
bbgmerol bLoa®dglmsb. ol LogMdols s B033OE0bMBOL  356589EMYOOL  TGLoRLYIWS©
9963 95@ 9300l MBILMD s FoMQoL BMSLME 3530MGdOm 0yghgdl dmbEY MM
o6 3m30L 3509L0L K o33l (MCMC) [Gilks, 1996], 595 oG, LBB M9H30L Lods®msgs a35deg3l
oLy 35605393gd0L IM3™M3900L LTSI, OHMYMOOEGSS 30M39WO FJMHOEOL MIEH0TSIMHO
Lo Le_opt @5 FJOOOL Imb300560mdol oglodomEo© abodzgd0 LogMdg Lop. gotqs s3obs,
LBB-b 99093990 (B560Md0m0 000mdsbs B/Bo s 3969360030 103300¢056md0l 3m9803096@¢0
M/K)  250mygbgdmer  odbs LB-SPR s CMSY 99000m@©gdobmgol  OGmam®s  fobsbfsmo
d6093bgcrmdgd0,  OMIgdoi  obg3zg  OmamOE  FoMdmagbowo  dsbos,  LsFommgdl
©53M)3000909 gi3olgdgdl. 1939, LB-SPR-m30L 93000909005 Lmso o Lmes (Log®dggdo,
OmEILsE 93%930L 50% 5 95% IMA[oggdEos glodsdobo).

D308 d0MEMPOMMo MHguIOLYdOL IEYMIsMYMdOL Tgbogzsligders, MMEILsg Labgmdol
dqLsbgd dmbszgdgdo 9B Yos, CMSY bgwbloghgero doymdss, MmIgeoi dglsdsdolo
Lobm 06¢)gMH35gd00m MSY, 9Ju3ew)o@s3ool @mbobs s d0omdsliols d9z3sL9d0L Lodr)sgdsls
04935 3959Mm33egero bobgmdgdol F Mo gdHg s MO MOIBY oYMHPbMBOm. gli IgoMOO
009561905 99n3960L [Schaefer, 1954] Fo0d0 3OHMJ300L IMEIEL s 09gbgdl dooglol xsF3L
MCMC. CMSY-U 8900m©0 356205 LBB-bonob 3003065305800, Gog b6mb3gegmgly Fobslfs®
35653900L BESGHMLOL JoBLsBOZEMLL [FishBase, 2020]. gl 9M©YX0 BoHNME SHOL A5TM(300WO
bzl sfizMowgdomo  3H9dbozmmo smhgcs, H™Igwog Lol®zgos d9dmfdgdeo odbsl
d0MEMy-090093Hggd0L d0g6. gl Joamds M35 93MIM3M J399sbsdo ogbs gsdmygbgdmero
95659900L dgLogzsligders [Froese, 2018B].%030L 93mbolEgdol msbsdgmmazg GGMoblgm®dsgool
30639du@do  SPR 0bgduo [Goodyear, 1993] Lodwgoemgdsls 0derggzs o690 965 dbmerm©
®9030L  go3wgbol 39  FgBOLYIOL, 9MWIJE MDY oMM BodBHMMJIOL  BYYszwgbols
396LsBO3MOL. LEIMYH39 ™ L03ZOE0BMBIBY RMABYOEO F0EYMTGOOLAD oblbls3900m,
(903 30603060 gbgds M9hH30ol 99gR9© YM39WHWoMEmSE smM30L9dME  303IWSEO00L
Go0d3 bofowl, SPR 8900m@0 sbobogl Latgfom s 93mEmy0m@o go3wgbol §Mmmdmog 9n39J¢L
fobs ©59gbodg Farolimzol gdudmwo@oMgdmewo Fs6sagdol M93MMmEdEone 3m@gbioswby
(©55bEmgdom LogmEberol boba®dewogzmds). SPR 3560LsB036M9ds, GMym®3 ©sdmsgtgdgwo
9300300 30m39630swol fowo, sMBgbowo 3m3mwszosdo bgdoldogho Ggfigomo
{bgbols CMML. 0g0 s53791d6gd0s 3MBEIRE0DY, BTl MsbsbTs M3l 9093y 1MY3BgdOL
339953058 J9v9d0d 09300 396930030 BHMFBMOOL 3mEHbiEosol 100% d93b9ds, ogMsd gl
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59390090l 3m3Msool SPR-U. gl 0bgdbo Gglisdangdgeros 2sdmmawowo odbgl Gmames
3983560905 908006509 farol 0b6@EgblomMo MHgfgol 30MMdgdT0 sOLYGIWMWO SPFIMIMIGIONO
P0bolfieadmdomno  3Gmdzool ©5  ®93Hg00L  BOMWMPONMHO 356539 BHEMJOOL 03039
958396909056 LoMgfom 3OMEgLOL sHIOLYIMOOL 30HMBYOT0. 069JLo F960LEBOZMYdS 0-sb 1
©0535HMmbdo, 535Lmsb 3603369 mds - 1 FoMdMoygbl godmwygbgdger FoMogl. dsdslosdy,
om0l AaMIsMgMds Fgodegds ©o0yml Lsd AobLlbZeggdIM XAROE:  9GBLITIMOLO®
99b3wsEGoMmgdmwo (SPR > 0.4), Bmdogemo (0.2 < SPR < 0.4) s 35053500930 (SPR < 0.2)
9Ju3emo@ogos  [Prince, 2015].  3m3mamsgool  damds®gmdol  dmbo@m&mobyolbomgols SPR
399009g9bgds 139305 MO FoBbOLS S BYZOIO LogmbGHOHMEM (oMEH0wgdol Jgdmmgdol
d0Bbom. 4905 5dols, SPRmsy d90degds gobgobowmm, GmymeE do®omso bogmb@mmenm
DoOGHowo Fusy-ob boggers 093Hol M9fgobomgol. dsgowoms@, gl 0bgduo dglbvyenos 533-b
dmddgo  396mbIYdEMdsdo  Foabmlimb-IEH0396LoL  356MbMIB ghmo g3bol  Im3m3zgdoL
dommM30Ls s 3MmbLYMHZ5300L Fglobgd, beargom dbgdoL AbMBE oM Bmboo (WWF) SPR-U 04gbgdl
3909830 30806569 330053900l dmbo@MmMobyols s sbseroBobm3zol.

1.3. 89093900 o 56sgroBo

obhmeowiemo (9969650980.

fobo fargdol 296353wmdsd0 8530 D30l Joxzdosl domeosbo FgMmowgdo dghygmds 200
000-250,000 G&mbol gomawgddo. 2019 Howl dosmfios doduodo)® m@9bmdals 400 000 EmbsU.
50LB0dBs305, O™ 2019 Ferol bybmbo dmoiEegl 2019 ferols dg-4 335ME 9wl s 2020 ferols 1-gaw

33903, 0b93g OMMOE yzgws Bbgs LByBMbYdo, MoEYL Lodo®mzguml fywgddo BwmEo
9domdL 5MY oBIRBNsd©Y.

LogeoO™  FgM0ds  Bodo®mM3zgermbs ©d mOdgmol  bmbgddo dmerosbo  FgMogols
oobEmgdom  99% Fgopobs.  Lodommzgwrml  {gegddo  s8megdwo  m93Bol  MmEabmds
B3991w90603 MM Jgool Bmbsdo dm3m3zgdmwo m9g3bol Fbmem 30% 99oygbl. 0di3s0s,
2014 Hob Lodo®mzggerml 8096 8m3m390vyo m93bBol MmEYbmds momgdol mmedgomolsls
39993™os (be. 1). 2012-2018 ferosb bgs batghom ByBMbdMb GgsMgdom LadsGmzgurmdo
553905 LBodoErM 58MPYdST sObMYd0m 64 ML  BHMbs Fgo0bs @S dosefios doduodmaL
00mg4dolb 100 smsl GHmbsl 2019 {erolimgol. s3Moys, 2019-2020 §f Fog®owgdo 1.5-x96M
50995@ 905 §0bs Fargdol Lodwgsgm dsB396909el, beagnm 2020-2021 ool FgHowo 3306y
5090539005 (75 260 BHmbs) 506086 Lsdmowm Gosbal.
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450
400
350
300

Landings, th. t

250 -
200 -
150 -
100 -
50 |

m Georgia

u Turkey

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

L96.1 530 Dgol Joxzdosl FgMowro Ladghom bgbmbgdol dobgozoom.

1981 fewol 0563M0L  sbofigolosb 2003 ol Rsmgzwom Lodos@mggwmlb  {iywgddo
bmOHE09EIdMES 30OMIINLEGH0IMNOO0 3393900, Foacsd Mo gmggen bybmbbg [Chashchin,
2015]. 1990 §gel 1533900 dsBOl FEYMIMGMOOL  A9MsMggdLMD 53530060930  Jogzdosls
9% 3890900 56  ©ox0JLoMGOMS  (b9M.2). Jodosl MbEgdol BdoMAslol gl Fgi3eligds
00900656Mm9MdS O 5335EMM05DY s53bsBYMOL Bsmgwroom.

Biomass, th. t

600

500

400

300

200

100

LTI

1980 1085 1090 1995 2000 2005

U596.2. 30msbs (30MMOZMLEH03WO0 33eg35) bodoMmzgeml fywgddo.

L5JoMM39WML 3HIM0EGMMOME (gwgddo Bo@oMgdmo 30MMO3MLEGH03NO0 3393900l
9900939006 mbobds, MmIgwoi gobbmedEogers 2018 ool 19-23  ©9399d96OL  (Fgero

QbsLOSMS

(42°17.436'N)

Joxdosl  4mbgdol  d30Mg Mogbmgbmdoms s FgMowgdom) LoMmR0b
0653005009 (41° 33.979’N) 23 &HMbLgdBHBY, Lbgsolbgs 65339009 Joggdost
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3M™3900L d0Mmdsbs 939190990 0465 7 212-0056 50 906 BHmbsdqy, Lodrserme dg50p9bs 25 532
GMbob.

CTD 9m3m390w9o dmbsizgdgdol dobgzom 2020 farols 0939939630 {gwrol &9ga3dgs@«ems
»B39MM© F505¢00 0ym. 2021 Farols 056356030 {gwwob Bgsdo@ol ¢gddgeodwds 12-13°C -0y
996Y949mds s dbMmErMmE ™30l dmeml sgzs 10-11°C -9g. 56 ogm gsdmgzwgbowo ferols 53
3900MOOLM30L  TsbIL0sMYdJ0  MYIMIMIWobo. g, 306HMdJdT0, g3Bds  JosYMIGs
BOWISOY0MGOS 5 5036 F9gdbs 9. VoML IXYMRBY0Jd0, Mrods3 2021 ierols 18-26 056360L
3000MH™a3MLBH03Mm0 3393900l @GOML  LsgdsmE  099x39Gmbs oL ROJLOMGdS s
9amdoMgmdol  Fgxolgds.  dbmem@ 0563001 derml,  fywol  Bgsdodmwo  g3gbols
A9939605GH M0l 35MEboLLL, 653Mm3bo 0dbs Joxzdosl LEGHSBOWMIMHO EIXYMBJOJd0. FTomdol
AL3EgEMBIOLSL Q9B DEs B50TOL, Bom)d0-Bg30L SMYITO SWHOWMOMOZO X FIBJIOL
dgbobgd  BoBIMYIMO  30MHMIIMBEG0IMM0  33g3900L  Imbo3gdgdo. 53539  90gogddo
296bMm®M 309w s 493MlsBsFMMGOI0 53300l BMI0L Lo3MBEMMEM EHMIOMmGds. BHEME0MdOL
39092900 6583969000 39-4 3bGOTo .

30O 4. LS3MBEHOMWM FHM0MJOOL F9EJAJO0 JoBBMM309dMY0 LagdsM™M3gE ™ LabsdoMmm

09egddo (0sb3560 2021)

DOMHOWO BO50MYd0L 3969000 3Mdgo0 bsdes 3000HM5319LE0379M0 dmbszgdo Joxzdools
©OM ® Fodowo

Bog® ®)

Lsfgobo  Ladmer 9 9s6doqwo,  dmEmEmdol  Lowbgg,
0 ad QOGSO obo
©) 5,8

08.01.2021 10:53 11:17 41°40.27'N 41°37.46'E 25.5 1561.9 60833.9 433907 6.0

08.01.2021 15:00 15:22 41°38.60' N 41°33.01'E 63.6 1886.8 484362.2 48357225 11.0

23.01.2021 23:38 00:05 41°42.83'N 41°4132'E 25.4 2683.5 108332.9 28851 84

23.01.2021 01:10 01:23 41°43.79'N 41°41.78'E 109.6 820.042 691582.5 826626 8.7

25.01.2021 20:35 20:57 41°4050'N 41°35.88'E 25.3 1956.644 75063.19 82301 12.9

15330930 396MH0MEOL  ob3sgMdsdo  Joxgdosl  BogsMomm  domdsly s  Lobag
Pomdmagbowos 8g-5 EbGowdo. dm3m3gdMwo  dmbs3gdgdol  dobgzom, LodoGmzgamls
Lobado®mm fyangddo 2021 ierol 05635030 Jox3dools axaIBRIOoL domdsls @osbarmgdoon 350-400
5m5L0 GMbs 0gm. 800gdo 9990 2-x 96 509d5@gds 2018 fierol ©93900MH0L o AIBJOL O
1.3-x96 dgBos  1998-2003 s 2005 (ergddo 30OMo3mLEGH03MM0 331093900L 899900l
Loy3mA39 Y B0MdMEo  Joxgdosl domdslol 3sB39690wqdL. gl Tgodergds om0 YdEIL
bogo®gbeomGols Mnemiopsis leidyi- b v5GYmBomo 493w9bols 99930609d5Ls s  8o3 Bpgsdo
55300l 59653 gd0Ls S 3393000 30MHMBGOOL 459X MdILYOsDY.
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300 5. bdsHMNZYMUL Fyegddo Joxzdool dBomIsby s Lowbgg (0sbgsto 2021).

Ne 56000 56950 (bgs3060), 8 060003000900 Momgbmds 00mdsLs, &

1 08.01.2021 76994 297574110 487.00

2 08.01.2021 161936 8836066017 14995.32

3 16.01.2021 24683 1065955023 1381.24

4 23.01.2021 57311 146424225 278.21

5 23.01.2021 1286716 150655374366 266619.17

6 25.01.2021 1763768 14372174665 28913.43

7 25-26.01.2021 1585369 15403554453 31076.40

8 26.01.2021 2989439 24719916262 49773.57
Lgem: 7946216 215497039121 393524.34

Mbs 500608bmb, HMI MmFBooswHo IMbs3999d0m, LodsGmzgaml fywgddo 2020-2021
Pagdol Lodgfom LgbmbBy Joggdool FgMmoerds Fgoaobs 75260 GHmbs. 8sdobsg 30, 0wy
3035650900, M3 LodsOmM39gemb Lsbosdo®mm Fywgddo Joxzd00l BosdmMOL X AIBJOS 56 03L9dS
00 0600300930m, HMIIdOE BSFOOMIID Fo30 B®30L bbgs Mgaombgddo (3sbsdwg LOHE0sE
0990J9ndo), 35906 Jodmmwo Ladgfom Gwm@ol FgHowol bmds Mm3EGH0dsMo bD®3smol
Bo6RRG3305 S 3950039bL IXFMTBJdOL doMISLOL 19.1%-bs.

Jox380s bsbdm3zwg Logmabwol bsbyMdwogmdom bsliosmEYds. dmwm fangddo FgMHowo
§909m© 960005 FBMEM 0-0sb 4+ ferol 06030 gd0m. T35 4+ 1530l K AYIRO 0TZ0500MDSS
5 b3o6o 96 23b30090s 59 Go0MmbTo. 8530 B30L Jogdoobmzol 30639wo LodFoxol sBs3zo sGOL
306390 ffgwo.

00003 565¢0Hds 5h39bs, MM 2016-2018 Fargddo sdmmgdols doMomswo bafogro -
Loghmm MomEgbmdol 70%-bg dgBo  FoMmdmygbowo ogm 0+ xamxom (wy®.3). 1+, 2+, 3+
3b53MOM030 XABIO0 B0JLOMPs I306) MoMmPIbMdOm, Foasd 2019 Fgwl FoMorol oo
Bsfoaro ssbenmgdom 40% (omdmoygbowo ogm 1+ 0bozogdom. mmdss 0+ 0bwogzogdoa
15305 BOMPIbMBO” IROJLOMPS S POMJIOL MEMEEIOdMEs 1+ SbO3MIMO30 K AMBOL
65096MmdsL. LogdoMmz9wmb fymgddo dgobodbgdms 2obLb3s390900 SL53MdM030 LobdoMmols
3obsfomgdsdo 2015, 2019 s 2016-2018 {emgdol LyBmbgdl dmmob.

100%
90%
80% -
70% -
60%
50% -
40% -
30% -
20%
10% -
0% -

2015-2016
m2016-2017
m2017-2018
m 2018-2019
m 2019-2020
m 2020-2021

2+ 3+
sbsgo

6. 3. Lodoermzgarml Fgeowgddo Jogdost sbs3mdmogo LobdoMol dsbsfowgds.
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Joxgdosl  Loghom  Lopa®dg 4.0-4.5 -sb 13.0-13.5 ULJ-os. 2016-2018 fiewgddo o
396LogMmm®mgdom 2020 ol  FoMOMdES I306M9 DBMT0MO XARIO0 s Lsdwmoerm LogMdgs
15395Mm© 350 0gm (L. 4). 39, 9903RBIM©s oEIdOMO BH9bgbEos: 2017-2019 fergddo
Loa®dol LobdoMol obsfoegds sofiym 5.0, 6.0 s 6.5 L3-om. doMbgszs sdobs, 2020 Fowrls
©58304L0MES Lo3dsm I306Mg BMIoL MY3HYdO.

35%
30% /\

0,
25% l \ 2015-2016
20% — 2016-2017
\ ’ ——2017-2018
= 2018-2019

10% - 2019-2020
5% — /1 % 2020-2021
O% T T T T T T T S E—— |

LagHonm bog®dg, LD

15%

6.4, Jo33058 LogMdomo LobAoMoL Asbsfogds Lads@mzgwmlb FgMowgddo.

5190039 3 MMM 5006036905 fmbomo gobsfoegdols JodsMmnyegdomss. 2016-2018
Pergddo Joggdosl Lsdroerm fmbs oym 4.0 a-bBg bozegdo (EbGowo 6). gb godmfizgmwo oym
F900do 0+ 51530l 193H900lL OO M3MEIHMBOM BOJLOMYIOM. (35S, MBMA 5856 dog0sb
MOMYMBOMO 2539bs IMob0bs 193 F M5BY. 2019 el Lodmsenm Hmbsd 0ds@s 4.6 M350,
0019935 020 35309000 33069 0ym 2015 ol Imbs(399939b Ggocmgdoo.

3bOowo 6. Jo3d0sL LsdsErm fmbs Lybmbrdol dobgwgzoom.
bybmbo 2015-2016  2016-2017  2017-2018  2018-2019  2019-2020  2020-2021
bsd. peabos, 36 7.7 3.6 4.0 3.1 4.6 25

LogOMIMOOLM  gJu3gOHGHMs XyMBoL Fgxslgdol dobgzom, doge ds3 BL3sdo ©d
GLMELOL  9dL3EYSESE0s  F00EOBIMYMBdEs 00 ©MBYBY, MHMIgwol  dogrosh  SBaMss
93009606090 Me 35839690900 9b,  Toped 930690  FO9SFIMdJIMWO ™93B FIHOm.
99b395@S300L 3m9n03090EGH0 E = F/Z = 0.46 (bLoosg Z = F+M, 6oL Lodgfiom s 396936030
10330056MBOL  3mgB0E0g6EHIOOL Xs80) $FsMBYOL M3EH0Tow® dB0dzbgMdsL  15%-00m
[GFCM, 2019]. dcgoem Hengddo J306:00mmdol d0mdsbs dg6mygmods 500-@sb 1 000 000 @mbsdwg s
2017 Hgeob 99500065 622 000 GHmbs (L. 5).
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Yield SSB
1600000 -
4e+05 1200000 -
3e+05 -
200000 -
2e+05-
< 400000 -
1e+05-
I:I_
F Rec
1.28+09 -
3_
9.0e+08 -
2_
6.0e+08 -
1- 3.0e+08 -
1990 2000 2010 1990 2000 2010

bm@.5. Togo  bzol  Jogdost  F9Howrgdo,  J30MHommdol  56oeggdool  domdsby,  LaMgfom
10330E056MBOL 3MgxB03E0I6EHO s SHOWTMBIMEYdO (Bsds@E0) doge o3 Bwzsdo 1989-2017 Fargddo.

Lodo®mzgwml  {gewgddo  9dudegsdsEool  3mgxzosogbdo E  sbglg  dgéygmdls  0.40
RoMqddo (bv)6.6) [Leonchyk, 2018]. gl ombg 69396 0MGOE0s 3953000 bobdm3wgo
dgbmzm9d0 Lobgmdgdobmgol [Patterson, 1992].

0.5

== = Patterson’s rate
0.3 —e&— Exploitation rate
0.2

2015-2016 2016-2017 2017-2018

b6.6. 9530 B30L Joggdosl 93w ys@oEool mbg Lads@mzgwmb fyargddo.

3530 D30l Jog3dosl oGm0 oMoy bl gMHm0sb gMmgMl. goblozmmMgdom sol
5056036530, MM LodoO™M3gemTo F530 HB30L  Joxzdosl  FJMHOL MJAM0GMYds  (HBIFMMOL

d9% 23953909008 @OML Jogi3dosls F9MsBg 33BHIO0L ©oghs) bl FgmPymdl 53 Lobgmdols
335300l o650l FgboMBmbadsl g ds3 Br3zsdo. 0dol dsmzsolifjobgdom, H™I sgzo
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D30l Joggdosl 2odmlaBodmMgdgero 3w96gdol BmMHIoMmgds Mmool fywgddog bogds,
5533058 Bl TGx33gd9O0L  LogMoM Fo6oRd0L ILEAYBI© MWEJgmol bsdgisboghHm
06LE0GH™ME OB b ©ITYSMHPIL MBOM dF0EMHM M65TIOMICMDS GHNMIWOZ0 33093900l
BoBoMgd0ols s dmdsgsew LBgBmbdHg 93 Lobgmdol slydzgdo LoMgfHom MbOL  goblsbrzMol
d0Bbom. 9535L5sdy, TBMWME LOJoMIMZIWMBs S MYOJgOl  gOHOMdE030 dMbs373900
MBHOM639wymRl LBobm Fggoligdsl dmgero Fs30 BEzoLbm3oL. gl bawl dgwmigmdl Josggdosl
9mbs3g0ms 9Mm™3z900Ls s Hobolfotr ©s3MTo3900L gogdxmdILYdL. F0MgdEro Yool
399mygbgds dglodargdgeo 0g69ds LogMmsdmEobm gdldgOGms XamBgdol doge ds30 BE30L
Jox3d05L Jorogol 9535L900Lm30L.

b0l 356599:95980. F5BA00L BOOL 3565993HMJI0 dYMBHOWIBROL BMb300056 s DBmTs-
Pmbomo ©s9m300090wgds J00qds LodoMmzgwmlb Fyagddo Jog3dool BMTs-sLo3mdGO30 s

0mbo-553MdM030 2565H0gd0l Loggdzgebg (EBOOWO 7, 1wyM.7). 356 5oL, SGBYOMBL om0
Lodwgom s 9906M0 T5B3969dgd0.  BdYMEIIBROL 35658gBHMgo0 Fgn3sLgdymo 0dbs
9090 Laegfom BgBMBOL gobdogzermdsdo slo3mdM030 dmbozgdqdol godmygbgdoo.

3OO0 7. 8530 B30l J553805L BHEOL 350999EMgO0 byBMbYdOL Jobgzom.

bgbmbo L K i a b
2015-2016 12.18 0.94 -0.99 0.0069 2.8926
2016-2017 12.10 1.20 -0.19 0.0079 2.8441
2017-2018 10.87 0.88 -0.66 0.0092 2.8234
2018-2019 11.83 1.95 -0.12 0.0083 2.6789
2019-2020 10.67 1.07 -0.76 0.0177 2.4953
2020-2021 11.63 1.13 -0.23 0.0235 2.3490
Bo8wgorm 11.55 1.20 -0.49 0.0122 2.6810

09000560 11.73 1.10 -0.45 0.0088 2.7510
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20

o | ooisobis 2018-2019
(o] @ b
- DorFis @ _
9
~ © |
o~ 2201842019 -
. . -
0 $019-2020 ~ 2016-2017
\n 020-2021
< | 2019-4320
o o |
020-2021 - 015-2016
| 20174201
~ o |
I I I I I I < I I I I I
0.005 0.015 0.025 10 11 12 13 14
a Loo

b9, 7. Jo3dosl Mol 3o6539GHM9d0L bodwmowm 360d36gwmdgdo, 2015-2021.

d9L50530L0  BOPOL IMMPYJOO 25BOGO0M SbsbYos be. 8-14 2018-2019, 2019-2020
@5 2020-2021 Hergdol LyBmbBdoLm3oL. goobMs 1s3d5Mm© VB0  oblogmm©mgdo
396mbBMm3ogMgdol omgdy.

o @ | o
(] [s)
© -
o]
[}
o}
o €7 g - °
5 d 3 o °
g @ g . _
S . 1 . o
; _
(o] [}
o™ CIJ ]
s} o o)
T | | | | | T | | T |
6 7 8 9 10 M1 12 13 2 4 6 8
Total length, cm Weight, g

L9, 8. Jo3dosl boa®mdobs s frbol MMHMNOYMNTMI0EIdMEds, 2018-2019.
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Total length, cm
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11.5

05

1

85 90 85

Weight, g

o -
© - g_
M~ S
© 2 3
3J
o o
w — 7 -
1]
4
o
~ 9
o) — -
~
o™ o
T T T T T T '
T 8 9 10 11 12 2

Total length, cm

Weight, g

196.9. 5538058 BmBo-fmbomo »H M0 MM 30gdmwgds, 2019-2020.

Weight, g

[
¢
w -
o
o
[+]
o - P 00 o
g o 0o ¢ ° ©
S o
B
v &
o ]
w0 o
o~ - e o
o]
T T T T T T T
4 6 8 10 12 2 4 6
Total length, cm Weight, g

U6.10. Joxzdosb Bmdo-fmbomo »HMN0YMH™MITMI0Ydmwgds 2020-2021.

o

0.02
|

Residuals

-0.02

-0.06

\ T T T T T T T T
05 10 15 20 25 30 35 835 90

Age, year

L5996.11. Joggdosl B ol dMvyo, 2018-2019.

T T T T T
95 100 105 110 115

Total length, cm
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Total length, cm

Total length, cm

Weight, g

8530 B30l LogoGmzgamb Lsbado®mml 2021-2022 §§ LotgFom bybmbol LsdGmgfggwm mMg3HFIMOL 33MEHJd0

o]
3 _ ;
A = o
[en]
(o] ]
o _
A o
w0 w 8
@ ™ [} [s]
=
o _
w
> g o
g
u—! | [
m —]
[} | (=]
fis} g. N o
I I I I I I | T T T T T T
05 10 15 20 25 30 35 80 85 90 95 100 105
Age, year Total length, cm
L99.12. Jogzdosl b ol dGwyoo, 2019-2020
w (]
Q —
- o o
o _|
Al o
n o
g o ¢
o — o
>
CE w
o - o |
Q
~
=4 o
T T T T T T T o T T T T T
05 1.0 15 20 25 30 35 7 8 9 10 1"
Age, year Total length, cm
L9.13. Joggdosl B ol dtvyo, 2020-2021.
S —
< |
| — Mean
o 2015-2016
o~
o | — 20162017 -
— 2017-2018 E
= 2018-2019 £ o |
© 2019-2020 3
—— 2020-2021
T - o -
& 4
@ =5 T T T T T T T T T T T T
4 6 8 10 12 05 10 15 20 25 30 35 40
Length, cm Age, year

b6.14 Jo3dosl Loga®mdg-Hmbomo M MN0gMmEITMI0IOMEGds s BMEOL IG¥YEO.
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Js6sg0b F990b98s. 2020-2021 Ferol bgbmbols dobggom dgxstgds F/M = 1.3, LBB
390006 9OHms© LogMdol 3MA3Wgdlie A53MEIGIIBY IYMPDBMBOM 5ILEHMHIL, CIMI
3530 B30L o330l JoMog900 9dl3wIsEH0MYdYo 0dbs Mo (LBB m3@0dswmé ombyo
3ol F/M = 1.0), beagoe B / Bo = 0.60 oo B / Busy = 1.50-0b 99535900 300000090L 035%9, Gred
dmem  LYHMbgdol gobdogzermdsdo doMmdsly Ls3dsm dosmocro ogm (bwm®.15).  mwdEows,
39000300 BoyMdg Leopr = 9.0 b3) S Leopr = 7.8 1T) 5QLEGHMOGOL 0oL, MM 93Pol BMIs

930d9b0M9xdMBg Ma3m 3069 oym.

ANE , aggregated LF

2018

2020

B F=M, Lc=opt

L Linf 0.20 Lopt Lopt
1.0 4 Priors: c i o Linf 0.15 op Linf
0.8 9 Linf=125 & 0.15 g
. : > ee° g Linf=12.5 g 1o Linf=12.1
2 o g ] g T
06 - ZK=07 o
] o o010 z=293 £ ZIK=29
2 c @ o 2 " 2 \\
L 0.4 - Lc=6.85 on“’ i || & 0.05 - xy ‘;“
€ 0.05 1 \ e { \
0.2 H o ‘l A + ] \
o | A ! Y
oL P i ,‘ hY
0.0 %o 0.00 | ' 0.00
T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 0.0 0.2 0.4 06 08 10 0.0 02 04 06 0.8 1.0
Length (cm) Length / Linf Length / Linf
Lmean vs Lopt & Lc vs Lc_opt previous F/IM exploited B/ B0
F=M o e e 1.0 =
12 o SS==—TTETTTTTU LU sssLgs 209 e
107 Loz 15
’g‘ B o oo ___ Lc opt —— -
= 2 4, F=M 8
'g. 6 L m
o
-

4

2

2018 2019

Year

L9, 15. 9530 B30l Joxzgdool LBB 56scnoBol 999900 bogo®omgzgguml fyargddo.

LB-SPR 9900m@©00 359my9gbgdwgeno 0465 LBB dogH dm3gd«eo msbosgodomds M/ K =1.2 s L. =
12.52. 50560365300, ™I sb0I3GHMGHM0 LoFMAY 25FMO0MNZGdMS 06030 IS IMHO BMIolL
9dmbs399900m, sb530L Jobgg0m bsd ™ Bmdol bogzwrs. B3gbo sBMom, sbigmo doamads
MRO® 30D56gfmbowos 0dol asdm, Gmd LB-SPR 0g4gbgdl dbmwm Log®dol gobsfoargdst.
Wm3d® 39BHoE, gu Fggbodsdgds 0Mdgomol Imbo3gdgdl, Lowog Jogdosl od3l  M@O™ oo
95gdb0do MO BMBs, 30O BodoMmM3gMl Fyargddo. JoMs 53obs, odmYgbgdmwo odbs Lmsv =
9.0 B3 s Lmes = 10.2 LI Loa™MAY)00, BMEILSE M93Hgdol  95% s 50% Fglodsdolo GO
bdgLdfogg. F99ads bosym, Gmd SPR d9xsb9ds 32%-00m dgBo 0ym, 300069 ododo 20%,
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OMAMO3 BOMEMA0MH0 b3MBEHMME™ [gMGH0wo ©s 40%, OMAMOE MO bo3MBEHOME®
090300 (bw©.16). MBS 500b0bM, GHMd 2020-2021 {ergdol dmbsigdgdom 0+ mgaBolb Howo
d6039369crm3560 0gm F9Modo. 0d0Ls J0vbYe350, MHMA QoLwe Fgal 33m@ES 4obolsbLgMs 109
SmoL0  BHmbom, LodoMmzgermd dobo Mgoe0Bgds Fbmem@ 69%-0m obsbmMEoges, 300y
093b0lL  ©sFgMoL  d0BsbgHbermdols  gomzsobfiobgdom. 305, LB-SPR  sb5¢0oBol
05bsbdo, 9530 DBEgzoL 6hmMLOL FoMoao dEYMII© 0dbs 45TMYgbgdvIemo  LadoMmzgurmls
f9yargddo 2020-2021 Hergddo.

SPR

Below Limit RP (20%) 0%
Above Limit RP e
Above Target RP.(40%)

100% SPR -~

75% | 25%

50%

bm6.16. 2018-2019%F 2019-2020G% s 2020-2021FF LyBmbgdol gx3sligdmeo SPR-ob 360336g9amds
Logo®mz9wmb Hywgddo.

CMSY-ol 956530l 995355900 8900m©o 259Mmygbgdmo 0dbs 8s30 D@30l Joggdosl domdsliols
d9L5x35L90s, LoMgfom Fbgbols s MSY-ob o6odo 360d3bgemdobmgols (proxies for MSY).
90M5Md0L 0535HDMmbo Jowgdmw 0dbs 0.39-0sb 0.91-0g [FishBase, 2020 ] dobgz00m.

CMSY- ob 565¢0Dols 056553, domdols BiEodowrme Jowsw mbyHgs s BMSY- b s0gdo@gds
d9LFogaowo 3gMHoMmOL 2563530 Md530. LoMYhom 1033OM0sbMdOL BsB396909wds doswfos
dogduodsey® 3603369 mdsl 2019-2020 Hargdol bgbmbby, Boa®ed os®mBs FMSY mbgbg. MSY
9583969090 39835190905, HMYMOE ssbEmgdom 72 700 &mbs, 95% bomdol erodo@oo 46 400
@5 109 000 @mbols BoMwgddo (3bGowo 8 s bydsmo 17).

3bMogo 8. CMSY sbscnobol 99093900 9530 Bgolb Joggdosbg Lado@mgzgewmb fyargddo.

2018-2019 2019-2020 2020-2021
B th.t B/ Busy F Fusy B th.t B/ Busy F Fusy B th.t B/ Busy F Fusy
296 1.47 0.35 290 1.43 1.00 279 1.38 0.71
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F / Fmsy

be®. 17. CMSY 565¢roBol 890092900 8530 D030l Jogdosbg bads@mggumb §gyergddo.

d00gdMo 9909900 dommomgdl, Mmd 9530 D30l Joxdosl  LoMgfom  ToMogol
99b3Y5@ 300 5059505 96 50gdoEgds T390 EMBYL. ToMogols @S F Mool Herow®do
(339Q935QMBS, OO  HEOSOMOOM, LBAMUBGI®© M0l 9393000900 ™9g3bol  MghHzol
393965656, MMIol 0b3HGBLOZgMds3 Lodo®mzguml Hymgddo, olgzg Mmam®E ©sbstPByb
3BALOdFMMS  LBogMEgdo 860d36gwmgbs  FgdzoMms. MMMz BsbL, Slgmo  MYg39d0
d06M00OOE 259M{i390s Joxdool Lsd0bs®mM 3580353 JIOL DBMASO AoMOMgbgdom, o3
5393306090905 53MgL0E0 0635H0M0 Lobgmdgdol A93wgbslomsh.  dombgsgs sdobo,
0930690358 99mdeos Bghimeol godwogMgds, GMIgeoa 3609369 m3zs60 2obgds ©odso
9bo3e056MdOL Hengddo go®mgdm Bogd@mM9gdol qodm.

3MLgdoms© 360336935605, M sLgmo Fobslifomo Fggzsligds Imombmal ©sdsdgdoo
396356 39gdsl. dbMmwm© §30560 FJgdmEymaol s 9GO HBTNOOL  30EOMLIMBEH03MOM0
331939006 Lymsbsm FgYEIdbY WIYMHBMBOMsy Fglsdegdgeo Fgi3sligl Lods®mggarmls
Pyargddo 8o30 B30l Jox3dool 3mb3gbG®mo30900L IEAMTMmYMds, MMIgEoE ms3z0l dbMog,
F900ol 515939050 MBOM BMLE 3OMABMDBL HoMmTMoyqbl. OHmamME Bgdmm s¢0360d6gm,
9509853037960 IME90Mmgdol 9900l obg300, HMAEOL EOMLYE 39035¢ol{obydmeos
058537000 3000MM539GH03M0 33e935, ©93mTg6E0MYdMETs 330ES3 Fg0degds dosmfjomls 85
000 GMbsl. Lstgfam@  bgwlsghgmo 30H@mdgdOL sGlgdMdOLsL Ggdmbgggzsdo 3o 56 mbgs
5099353 90m©gL 109 000 @Gmbsls.

18



8530 B30l LogoGmzgeml Lobsdo®mml 2021-2022 §F LoMgfom Lgbmbol LsdMgfzgwm mgzbIgMolL 3gmEHIdo

J9925b980L bstolbo. Loy®™mdomo LobJoMol gobsfowgds 1s3d5mE oMY 04bs Fobsbargdryero.
505L09b, BMPogem Loa®dom  3wsLYddo oM 339D (339¢0905EMBST 25dM0ofi305 JOMY3SMO
995853M0ds, M5P0s3 JorTdool LEWME gs3ME3gEgdsl sbolsMYdL Mo 3ozo (Lw®. 18). qb
396530 9d0m odmobs@s 2019-2020 s 2020-2021 Fargdol bybmbgdby.

900 4

6004

300+

Count

9001

6004

3004

Length (cm)
bm@omo 18. . Jo3dool Loamdomo 493MEgegdol dgbsdsdolbmds.

2019-2020 o 2020-2021 Gergddo LogMdol LobdoMol dobsforgds slo3mdMO30 K AMBIOOL
dobg300  3odmbobmos 39-19 LmEomn®g. 2019 Herol ©939006M0L 306390  babgzcol
331939006 dobg300m LogdoMmzgwmlb (ywgddo 9,0-10,5 LI Loa®dol ™93bgdo FoMBOMDdS,
9950965 M5 dmgwo F Mool 67,9%-b. fywol g5303905Lmsb ghms 306M39wo Latgfhom
d9% 3995390900 53OHI0MYOo 0dbs MBOM Jbb3z0wwo Mg3HYIO0m, M3 56 9Hoboomdgyqds Sk
90090 dmbo3gdgdl. 2019 Harol dgmeg bsbg3zs@do 990b0dbgdms gmbgdols 93b9ds MRc™
353565 BmIob 193900l T5BHIOOM. OO SWBSNMBOM, 58 390000 FIMOWTO F5MOE0 0Ym
5Bm30L Joxdosl fowos, OOl Ms6FgMHowdsi dgodwrgds dosmfoml 20%-L. FgGowdo 55,5%
995009965 9,0-11,0 b3 LogMdob 0b030wgd0, bemerm 7,0-8,0 LA Log™Mdol mg3bgdo - 25,7%.
36543H03IWo, 19039 BLOGSE0d 500b03b7dM©s 2020 ol dmgero 05636M0OL 4963w MdsT0.
2020 farol 09gdgMzswdo FgMowol oo bsfowo (86,0%) Fs@mdmoygbowo oym 9,5-11,0 11O
Loa®dol 06030 d0m.

2020-2021 Herob 33e09390d03 03039 MIoMgmds sx0JuoMEs. 2021 ol 0sbzsmdo
93069 Bmdol 193%gdol 54-7000 Log@dol oo d60d3z6gwm3zbo oobsms s Tmnwosbo
F9600ol momddols 58%-1 dosmfjos.
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20%
20%

N\
15% 15%

1006 |— £\ / \ MPYA o
S NSA =
AN A

0%
6 8 10 12 4 6 8 10 12

Total length, cm Total length, cm

Ume. 19. Log®dol Lobdo®mol gobsfoargds sbs3mdM030 XyMRgd0l dobggom, 2019-2020

(B563bb0g) o 2020-2021 (F6x3603).

69GHMML3gIBH o 965¢0Bo Mozl 3 Hgwl. F9wgagdds 583965, GMI fobs Lgbmbol
0653999005 050009650009  25095FMdS  d0MTsLOL  Foh39bgdJIL O WOSIOES  LaMgfom
1033000W056MBOL EMbY. MMI3s, FgMLodsdmgdgdo 56 oym 360d369ewm3zs60 (95% Lobmmdols
06¢9635w80) s@Bgbowo F/Fusy < 1 s B/Busy >1. 5060350, dm@geo 890d¢gds Bsomgsewmls
b53d5m BEsdoMEs© (bv96.20).

1.5

F/Fmsy

00 02 04 06 08 1.0
B/Bmsy
1.0

0.5

— Allyears
—=— 2019
+— 2018
| 2017

0.0

— I R — E— T T T T T T 1
2006 2010 2014 2018 2006 2010 2014 2018

U6.20. CMSY 9ol 6g&embdgd@owgamo sbsaobo 8530 brgol Jsgdosbmgol.
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1.4.  9259m3wgboo bs3ermgs690900

09009600 565¢0BL 2558605 Brogo Lo3oMbgdo s 6530M35690s. BMz35M0 Fomsbo
5oL 0l BoJBHO, OMI  Bs0BO JIBBMOEF09WS FoLowo FMBOWMBO’ oMMBYME LogPHmM
om0l dbmErmE  Bofforby, o3 Molbdmdl  2odmygbgdmo  IgmmEadol BgIgEO©
39956303905l 53 3580 Joxg3dosl FoM9d0L 30033l OLEHMEOOBMD 0doMNYdSTO.

d019b9535 5d0LY, 90SMYOME0s, MMI 53 Lszombgdds bgwo O Mbs Fgmdormls
L5JoMM39Ml  Joxgdool  Fo6rvagdol oM 35d0 30bLgm3zsBH oMo s Hobosbgmwo
d900™m©gdom, BMIgdol sfigligdom, HMIgdoE ImEr0sbs 8530 B30l MbyHgs domgdmero,
95g90MS, MMYMOOGES 5 890M935H9dMwo ghmzbmwo 33m@E9do0.

1.5.  sl336900 o ©93mIgbs30900

99b39MEgOOL AMbEBOYO0m J;mgew o3 B35do Joxgdosl Joogol FoMdo gdudaysdoE0s
5006036905, o3 005 608bsgl, MM  gJudeeBoool  Mmby  s®gTsBgds  Ls3MmbEHMmMEM
95396909 b. 9Ju3YBSE00L 06EIBLOZMBdOL  (335¢gdSEMBdS OTMIOWIOVIE0S GO TbmErME
093D69)35%7. o305l FoEr102Hg d0gH Fog3gbsls sbgbl I3o(390gdoL MomMgbMmds s oMgdm
306000900. 2obL53100M9d0m BYyoEH0MM go3agbsl $HYBI6 Joxzd0sl Fotrsa By s Job Fm3mM3z9d5bY
0635096M0 Lobgmdgdo, OHMyMOOEss LogsdsbwwGs Mnemiopsis leidyi. 953 B©3500 dmerm
S0l gegdol  gob3sgermdsdo  Joggdosl oMo qdols s  FgMorgdol LogMom  FgdzoMgds,
LooMLYIM  30MHMBYOOL 259 YO0”  SMOL  2odM{I3gMO, M3  JOMOMIEIE  0b35BOMMO
LobgMmdgdol G90mFMH53 2obs30MMds.

0500995303960 Mo gdol dgw9agool dobg3z00 IY0bs, MMI Tsgo BL30L
Jox8osl Lo®gfom o600l 9dldeIs@sEos BogdsMmzgarml fymqddo 56 50gds@gds ©olsd39d
B350, gBHhows  Mgfizol FoMgawoMmgdgwo  BMIgdol godm, GMIGELsE Lobgmdfoxzm
3P9LgdL ymgzge LaMghom LyBMEDY. LodsOmzgemdo Joxgdosl M9f3s MYYME0MEYds FJMOWOL
3mE@mdobs (33MEG0) s 51939 93%ol IMI3M39d9wo 398900l MomMmEYbmdOL J9BI37d0m.
190 M9f35 56 sbgbl sMYMB0o A53w9bsl F530 BL30L Joxrdosls 3m3wmwsizosty.

3530 D30l Jogdosl Logfom BoMogol Mm3EH0dowMo 9du3wv)s@s300L MBOHNB3gYMBOL
dobbom M93m3boMgdmwos 2021-2022 Fanrgdol LsGgfocm Lgbmbobmgol ©sagbowo ogmls
39600l 533900 mEgbmds (33m@o) 85 000 BHmbol mbyby, 95%-0s60 BEMdol 0bEHIMH35wol
35035¢00l{jobgdom s(5789E9gL 109 smslio Embols.

5053000MMs©, 9mIEg3bm  Lomghom  Lybmbolmzol  Jogdosl 4mbgdol  Loodgom
99535gd0bmzol  JoBsbdghimbowos  Logo@mzgeol  Lsbsdomm  flywgddo  ©s3sEHd0mO

3000MO™53MBEH031M0 33093900l Bo@o6nds.
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2. b3gE59v95 B30l LBs3M0SL (Trachurus mediterraneus ponticus
Aleev, 1956) Gglimlgdol damdstmgmds Lodsmmggemdo

2.1, 95653900l 99x35L9ds, FIOM0EGIO S BOMEWMA0MHO 0BFMOTS300

L3930 FoMBMYgbL 89m9g3bgMmdoL gem-gMm 360d3bgwm3sb Lobgmdsls Fogo Brzol
D9gagddo. ULEI3M0EIL  FgMs B3gMegd©mH0g bmM3090@©gds 9dBHomo (BLIgOHMo  GHMEro,
39WH09MH0 BHOOWO s OO HBMmdol Jobs 090ggd0) s 3sbowGo (extension and longline)
050099d0L d9339Mmd0m. MMOJgoL Fywrgddo LES3M0EIL FJMS MBgBgbo d0d0bsMYMBL Jobs
05009900l BsdMogdom. 93M™M353006M0L  ywgddo  LGHO3Mm0EIL  FIJMHOwo  M30MOGHIII©
OMEoMgmol 3096 HomBmgdl s FbMwmE J306Mg MomEIbMd0m sbMmME0gmgdl Mydobgmo.
LogoMmM39wml LobsdoMm ffywrgddo dobo Fgms MAbodzbgerms. 930S, SOMMHOELOZ0  F Mo
(8550005, Lbs30MOM 193HF)Ms) FglodrgdgE0s 0gMl OO MoMEIbMdOL.

3530 B30l LEI3M0s  oMmBmoy)bl  bdgwmsdms bzl Lobgmdol  Trachurus
mediterraneus g39bo5bgmdsL. d0bgs35 0oLy, GMI 8530 B30L LEI3M0EIL FoObedo
805329036900696 b350olbZoLBd3M3MEs3090L, 3MHM©sbm3zoL (Prodanov et al. (1997) wmsberglo
33w93900L M9bobdo 50b0dBMEo Lobgmds FoMdmbow0sdsg BEgsdo MMMz 9Mmosbo
303 5309. 59096 398m80bsGY, G530 B30l Mga0mbdo dm3m3z7dwwo 439ws BEI3M0Ws MBS
0g69L gobbomo HMaMGME oMol gMmgMwo. Ms8gbody 3@ MOl Jobggzom (Aleev, 1956;
Georgiev and Kolarov, 1959, 1962; Stoyanov et al., 1963; Kapapetkova and Zhivkov, 2006), l&s36000
Pomdma 96005 MmO BmMIoom: ,,dbbgowo” s ,830Mg BmIob“0bozowgdoo.

1BHo3M0s FoFMOMYdSO LobgMdss F93MEIWIOMwo dmger do3 bpzsdo (Ivanov and
Beverton, 1985). 25bogbwmwmbg ol  godcmsgargdobmgzol s Bs33900Lbmz0l  JoymOMmYdL
BOH©QOWMmom, Bogbmwdo ULES3M0s JOMOMOIEIQ J93M3ILG0E0s F9ergMo  yargdol
Lgb™bMMHo MYMIMIobol Bgs B9b7dTdo. 890mEEMIsHBg 30 809dsMMgds  bsGHMEools s
39335600b Lobs30MmMgdoL 396 (Ivanov and Beverton, 1985).

B3o3M0@IL 303305 853 B350 453mbIBTNMYOs© 0MBI3L JOM0MSI© YoMHodob,
39335b00L5 5 9BsBMEO0l Lbs30MMYBL s FoMBMOWML B30l MBOW SYOWBL. olobo
BodnM™d9b yomodob {ywgdol 20-29 3-obs s 39335b00L §yagdol 20-600-0l Low®mdggddo.
U3HO3M0S  39©T035©  DBOTPOHMBL  GHGMdBMbOL  J0dEYdsMgE To30 B30l  S©IMLsZ3go
Lo6530MMYODBY. 33305, OHMIGWoE F9IMLBHBITNMYIWs® FoRMOMGOL JoMToMOEMLS S
50dmboggom 8530 D@30l Lsbsdommgdby, MRgds  Mm3GH0doewye  30-50 d-ob  LowMdgby.
©53M300900s G Jymol Hgddgcmo@emsty, Lsbsbwydm Bogmogos ofjggds s3M0gols Bwo
60Eb3z90do 96 m30L dmeml  (Demir, 1958). ULE930M0L X353gd0 FJoaMoMgdsl 0fjygdgb
dmbRMOOEID  dMAsMgmols s MMBobgmol  BOHowmgm  babsdoMmmgdolisggh.  s1939
©58304L0MYOME0s Fo00  FogvE0d YoM0dosh BO@OMWM-iLsgwgmol  J0dsMm0YIEgd0m,
3933560056 o BO©OEM-500mbsgwgm  sbsGmeool  Lobsdommgdosb  yo@odol
L5Bs30MHMYdOLs39D. LyGgIMEAMIM FoMmozos 0fYgds Lgd@gddgMdo s 3036 MJBHMIdYMLS ©d
Bmgdd9®do s0fg3L (Ivanov and Beverton, 1985).

Dogbmmdom bEHo3M0s 1-2 fewol sbszdo Lggbdfonmdl, swbodbmwo 3gMomeo sg3g
0m39ds bolvydmdols s BOHEOL doMoms Lgbmbs. ol GHMEBMBL fywol Bgws 53969d3d0,
30605 HBLZOL 250 5QYOWGILS S LEBI30MMYDME sbermls (Arkhipov, 1993). J3o6Homo

@5 M35 bdoMms 3oJuoM©Yds BLZ0L HM3OHMOYYJGHOM O IOSTIMOM0sD SYHOE9dTdo
(Arkhipov, 1993). qlzscm30l msbsbds (Daskalov (1999), biEsgm0Eal sboEdMBIMIdO B30l
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3500 36MMEYJBH0MEMdLS S ©039M)BE0BMBsS ©353d0MgdMEO. LoGmam 3030  Ts30
B30l 3oL Lobs30MmMBY BodloMmYds 0360L-s830bEH™To (Georgiev et al., 1961; Georgiev
and Kolarov, 1962; Georgiev et al., 1962; Stoyanov et al., 1963, Karapetkova and Zhivkov, 2006;
Yankova and Raykov, 2009; Yankova, 2011). &m®3mdol s6gsc0 906086935 LobsdoMmsb 20 dogools
©sdmO9d00 (Georgiev et al., 1962).

LogoMmM39wml iyegddo ULES3M0Es, OMYMOE 93HFgOHol sG> JoBbMdMOZ0 Lobgmds
(G0amM3 §9b0, IR0JLoMYIOMWO MsbFIM0d0), dB0BSEOMBL FoAMLOBIANMYOIL 5O 9dTO
@5 dobo  FgMo bmME09w@gds Jobs 85ggd0m,  3GWoRoeMO s BBIYOWWO  GHOSEO,
AOOX0MGO0m. MBOE0SXE bBSGOLEH035D]) IYMHPBMdOM, oo Lydwswm ferom®o FgHowo
99500996L 293,1 (3b6.9).

300 9. LodsMMNZgE M0 LEHO3MOEsL FgMogdo (2010-2021) s@wHEbIZ0 MJ3BOL A9MIWIOOM

oo do0sbo FgMmowo (@) fgwo doosbo  FgHowo
®)
2010 106,4 2016 653,7
2011 26,8 2017 310,04
2012 445,2 2018 32,1
2013 709,4 2019 94,2
2014 708,02 2020 20,04
2015 403,8 2021 7.6

99b39MEgd0L JgBsbgdom, Joxgdosl  FJMowgddo LEo3M0EIL TgMHgmwo bggoomo fowo
Lodwoem@  dgboderms 89509969l 0.5-1%-b, dgbsdsdols  Fglodargdgaros  s0bodbmeo
05639000l 45003500b{0b9000 BE93MH0Esls INE0563s FgMoerds 750-900 Embsls doswfomb.

boros s bgbhpdogzcads
3bO00 95. LEs3M0EsL JoduodoE MO Bmas, 306390 LJgudFoBMdOL BmTs s bsWTMDIMEIOOL
Do (Fomdmopqboo GFCM dmbsizgdgdol dobggom) (3b6.9s).

3obmdoeo dsBggbgdangdo (LT, LC, s bbg.) 9OMNY0/39H0M©O
Lggbo 0g® 0s506.  3dd.
05830JL0MYdMo JodbodoErMo bmds 19.5 1d
306390 bdglfdoxzmdol Bmds 11.6 115 1d
093HFM0L OOML sboEIBMBIMIdOL DM 1d
299653w9d0b bybmbo 3o0l-5330LFGH™
aboEBMmBsMgd0m Fg3Lgdol Lgbmbo 19J39dgM-g@™MBdYOO
LoGg3m 5R0E0 3530 B30L Ladbgmo
24500bSBOPIWO SOYOWO 3530 BE30L Lsdbmgmo

GFCM 0mbszgdol dobggom omdmoygbocro M -39JBH™mGO0 ©@s HBmdobs s sbosgzol
39L50530L0 LdqglaHogzMdOL 3OHM3MME0gd0 (3b6M.9d).
300 93. M-39J&HmMo s sbs3ol Tglsdsdolo bgbdformdol 3OHM3m™mEos.
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bmIs/sl530 0996906030 LO3ZEOEW0bMdS (Gislason 2010) bgobafoxmdol 3OMm3mME0S
0+ 1.589 0
1+ 0.838 0.8
2+ 0.63 1
3+ 0.5 1
4+ 0.43 1
5+ 0.4 1
6+ 0.36 1

3sLses s 3900035 (Obowrgm 33.4-6 ).

2.2. 900900 890093900 S gobbogs
OMAMOE B0ME®MA0MM0 565¢0b0osb BsbL, 2019 Farols dmosbo FgMowol Mdg@glo

Bofoaro 70% B9goagds 1+ sLo3mdMO30 X aBgOoLoash (bw9M.21). yz9wsbBy oo dSbo3ol 3+
0600300900 930609 M5m©I6MBI0M IROJLOMES. M3 Fggbgds 2020 ierol dmbsigdls, dswswo
3b3MOMO30  XAMBoL  093BYdOL  MoMmEYbmds  360d3bgermgbo  Qo0BIMIS,  YIGOMS
©5530Jb0MES 0+ B30l 1M93HYdOL 3OM3MOEF0OL BOHEs 1+ SBs30L MY3BYdOL F33900M0 JEgdOL
3mb6by.

80%

70%

60%

50%
40%

2019

30%
m 2020
20%
10% -+— I
00/0 T T T - T -
0+ 1+ 2+ 3+

4+ 5+
obogo

Ly, 21. bEHegMHOEIL SLO3MOM030 LOBAOMOL FogzMgwgds, 2019-2020 f

B3O3M0IL  BMI0MO 35605305 FJMHYgMds 6-Lo s 19.5 LI-U Mo, 0MI3s SBY39
304L0MEYOMES 8-sb 13 13-0b BMAoL Mg3BgdoG (Lw©.22).

24



8530 B30l LogoGmzgeml Lobsdo®mml 2021-2022 §F LoMgfom Lgbmbol LsdMgfzgwm mgzbIgMolL 3gmEHIdo

2019 2020

I-III||||‘||‘|| _____
10

15 20

0.254

0.20
0.151
0.104
0.054 | ‘
__.|||| ||I|||.-_-__
5 10 15 20 5

Length (cm)

Count

b6.22 1Gogm0EsL LoRMAoMO F3M(39egds Lado@mzgwml fyargddo, 2019-2020 §f
LogOMsIMMmOLM  gdudgPEoL  Tgxsligdol  ™Msbsbds, UGHO3MOEsL  Fstsyo  dsbogol
3905356009099 93953530, 9FB3WIsE 300l BsB39B9g0geo 2017 Fgarls ogm 0.79 (£=0.79) s
ol ©930969d9e 0.40 356396909 b9 Fomswo ogm. 2017 9wl bo@™mzem domdslisd 9gsyobs 10
000 &mbs, 35306 Gmas Hobs Hargddo ols 60 000 Embsl smfiggzs (bvme.23).
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bm.23.  LEBIIOOEIL  FJHOEWdo, LsGHMBM oMol V0MBsLs,  LoMgfom  LOIZLOWObMdOL
05639690900 5 5HOWIMBIMEIOOL MOMEIbMds dogen Gog bwgzsdo, 1989-2017

Yool 35059950980: 306 d9MHGHowsbxol (von Bertalanffy) dobggoom gsbLsbgmMwo
1393600 BOHEOL 356599BHMJO0 5 BMIo-Fmbom0 MsbsBIMMdS §53rdBYds BMTo-sL530MH030
@5 §mbo-5L53mdMm030  2o3MEIWgdol  35M5gBHEMIOL.  3mb  BYMEOBROL  3o659gE MO0l
3930bsmM3go© 58tmYyqbgdEo 0dbs sbs3MmdMm030 dmbsizgdgdo (3b®.10).

300 10. bEHo3M0L BOHEOL 356M539BHMJd0, ©Y39ddgM0 2019-2020F.

Lbgbmbo L K i a b
2019 16.40 0.70 -0.16 0.0021 3.5140
2020 14.86 0.87 -0.50 0.0062 3.1261

6580l (9Bosols) dgbsdsdolo BMOL Imbsigdo Fomdmoygbowos brMsmgdHy 24 s
25. 65900 153050 HOSW0S YM39 Y3500 356MmBBMT0gMO0L 450909 gots 2020 Herol BGs-
3153MIM030 MsbsBIMMBOLYS, HMIgerlsg 999yMdo sHMLEHIdS FoMHEIDS.

o
r~ o
— o - o
EJ 8 7 L —%%CDO%
i~ — % fs]
'g o 3} o o =~
(8] wy — ] ]
< N & ! Oooo
o |
= [
| ' ' ' ' ' ' — T T T T T
6 8 10 12 14 16 18 0 10 20 30 40 50 60 70
Total length, cm Weight, g
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Total length, cm

Residuals

3 210

4

5 10

15 20 25 30 335

Weight, g

L96. 24. bEOz3MH0EL LogMAolLs s fmbol MsbogsMmd., 2019 Fgwo (bgs Lggds), 2020 Fawro (39

[an ]
(a0 ]
(2}
E_
(]
9 o~
S
o
—
el
1935).
[Tyl
E T
[
_E-
=}
()]
[ [ob)
[i}] -—
m
-—
(=]
'_
—
—
T'e]
—
o
E
L)
. (s}
8o —
C
2«
— —
=
(o]
=

11

10

1.5

2.0 25

Age, year

3.0

Age, year

Residuals

Residuals

0.0 04

04

05 1.5

0.5

-1.5

11

| | | |
12 13 14 15

Total length, cm

11

| | |
12 13 14

Total length, cm

L. 25. LEogHoEl BOHEOL IMm©o. 2019 Fgwo (Bgs bdgds), 2020 Fgwo (Jggos bdgas).
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Js(530b _d956985: LBB 9gmmol 9gbsdsdobs godmmgwomo F/M = 2.3 dmbsggdo,

G0dgeroi 989996905 Log™Mdol Fgxsdgdmer 493M3gwgdsl (1w9626), dm{dmodl, MM LES3M0EL
356530 23b03OL 250sFoM09dM 9Ju3eo@s3osl (LBB-ol dobggom F/M = 1.0 omgzwgds
M3GH085¢rme ©™bg), 35906 GmiEs B/Bo = 0.19 s B/Bumsy = 0.54-0b 958003090000 d009dw9em0
00mdsbols Fsh3969g09g0 B0, MMH039 853930 Lmean/Lopt =1.0 (Lopt = 12.0 10) @5 Le/Le opt=1.0
(Lc_opt = 10.0 b3) LogMom dobgzgbgderols Botegddos, gl 30 0dsl 60dbsgl, ™I sFgHoo
LobgMdGO0 OO bmTobsbo 0yzbab.

0.20
Lopt Linf
g 0.15 N
z Linf=17.9
o I|,' )
20109  zKes28 FA
o |
= £ y
w| §
® 0.05 y \
0.00 R
| | | ] ] I
0.0 0.2 0.4 06 08 1.0

b6 26. bGHegzM0sl LOYMAOMO J93M (IS MMOL IMbs3zzgmdo, ©Y39ddgMo 2019-2020

LBB-ol dobggom fo0dmoaqbowwo M/K = 1.62 s Lx = 17.9 9mbs399900 godmyqbgdmewo
0465 LB-SPR dgom@do. s0lsbodbsgos, ®md sL0d3@mdmemo boa®mdg s9mmzwmoo  ogbs
0600030009)5¢0 M0 Ddob 3mbozgdbg ogMbmdom s 965 Sls3ol dobgz00 Lsdrswrm Bmdol
3°0350obfiobgdom. B3zgbo sBMHom, slgmo doymds MBOM MEg356GHEMm0s, Moo LB-SPR
9900m©obmM30L FbMEWME A5dM0Ygbgds LORMANMO Fo3MEILGDs. M 5oL, Lmso = 12.3 LA o
Limgs = 14.0 b3 Bmdgd0 259mygbgdmwo 0dbs Hmam®i3 50% s 95%-0560 bdgbidonmdol Bmadgdo.
390929005 583965, MMI godmmzgerowo 9% SPR 8mbsggdo 653009000 d0Mm@my0mMa sfiglgdmen
20%-056 BE3560%Bg (L. 27). 5dgsb 2odmd0bstg, dga30dwos Bsgmgscrmm, ¢Mmd LB-SPR
565¢0Bol Jglisdsdolo, LogdoMm39wMmTo BEs3M0EL GJBSEYSESF0S 0YM Q5O FoMBYOMEVO.
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SPR

Below Limit RP (20%) 0%

Above Limit RP o°
Above Target RP.{40%)

100% SPR

mEnEny |

75% 25%

50%
Ly, 27. Logdo®mggarmb §igergddo LEsgmool SPR dga3sligds, 2020§.

CMSY 956530l 99355900l dgmm©o 358myggbgdgeo odbs 1E9300@ol domasliol, LaMgfom
Bghmeolbs s MSY-b 060odo 35639690¢900l 259mLsm3egws. 8yMoEMdol ©0s3sBmbo
509390 0g6s 0.33 ob 0.76-b dmEol FishBase 2020-ob dmbs3zgdgdol dglsdsdols®. dm@gwo
999853999000 0gbs B/Bo-0ob §obs boool gomgswobfjobgdom, Mmdgwos dowgdmwo ogbs LBB-
ol 5bseroBom. 8909990 Ho®dmoygboros 39-11 3bGowdo s 28-9 LvyEscmby.

gb®oo 11. LEsgMHMEsl CMSY sbserobol 999900 Lode@mzgwml fyargddo.

2020-2021
B/ B priors, 2019 MSY, t Busy, t Bt B/ Busy F Fusy
0.13-0.33 838 2980 1390 0.47 1.1
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Catch HMM Stock size
(]
£ o ]
@ w
2 v |
B 0 |
@ -
[ >
c o )
e < =
o m — 7
8 -
= 24 s
c o o | \‘h_.‘_,_,__-—"""'
o
5 o | o |
© o T T T T T T T < T T T T T T T
2008 2010 2012 2014 2016 2018 2020 2008 2010 2012 2014 2016 2018 2020
Exploitation
< (= :
o™ —o— 2008
; —0— 2016
o f . —A— 2020
> Pl q o 50% C.I
i =] 80% C.I
E N [IE] ,O_ m 95%C.
w pos
- w0
(=]
o
= T T T T T T T < T T i T T T T
2008 2010 2012 2014 2016 2018 2020 0.0 0.5 1.0 15 20 25 30

F / Fmsy
1596.28. 1BHog3MH0sl CMSY 56seoBol d909agd0 Lados®mzgarml ywgddo

CMSY 565¢00Bols Gqlodsdobs, 336930l 39600m@do d0mdsls 899300 Bim-lloE0YIEY.
LoGghom 1OIZE0E05BMBST FodboToery® FoB396909wl 2015-2016 Hengdol LyBMbydbYy Joswmfos,
019935 dem M58 960d9 bLyHBMbOL obTogEMdsdo Fusy LOEOYLMD 9O Bs3egdo 0ym.
2020-2021 §F. ULoGghom L033wOE0sbmdol dsB39b9dgmo  F aommobsdts Fusy  @mbols
056396909, 359mm3eqdol dobgzom, MSY boog 9gxsls osbwmgdom 838 Gmboom,
95%-0560 BMmdol 0bEgMz5em0m 653 s 1050 GHmbol gstwrgddo.

3559 090L 2omzscoljobgdom, MHMA bEOg3MOEIL FoMogol MmEYbmds doger dog Bwgzsdo
39930090w0s, ©9303960MYdMW0s 33MmEGHOL sEAJHOLIMZ0L 5o 0dbsl BE3zEMEo
©0do@ ol bodrswm dsB396909o.

J9920b980L _bs@obbo.  Loy®domo  LobJoMmol  253ME3gwgds  Bs3dsmE  LHmGs©  oym
3obsfowgdmmo (bwe .29).
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| 2018 | 2020
0.201
0.151
-
[
§ 0.10
0.051 ‘l
D_DD_ II|
5 10 15 20 5 10 15 20
Length (cm)

1996.29. LGzl LoRMAOMO Ro3MEJMIds, 3993960 2019-2020

9GHOML3gdBH Mo sbswobo  ImIbos fobs 3 farol  Bmbs3gdgdby IYMHbMBOM.
0900099005 5Bg9bs, ®md 2020 (ol  LgBmbol  mboggdby  oyMbmdom,  LaMgfom
103300056MdOL 3mg3030g6¢0 30090 IMTSGJIME0s, brerm domdslols dshz969dgwo
89930690mos (L. 30).

14

1.2

1.0

F/Fmsy
B/Bmsy

00 02 04 06 08

- Al years

—— 2019

2018

= M

2017

2008 = 2012 2016 2020 2008 = 2012 2016 2020
Year Year

6. 30. BEoz3H0IL MHYBHOML3YIGHIWo sbsewobo CMSY dmpgerol dglisdsdobs

31



3530 B30L LodoMmmM39eMml Lsbsdo®ml 2021-2022 §f LodgFom LyBMbOL LodMgfzgaerm 193HFIMOL 33MAEHJOO

23, 51336900 s ©93mIgbs30900

FAO/GFCM -0l L3850 x229530L §obstg 891351900l 0sbobdsg, ®mdgaros siggg 9mo3o3ws
3530 B30l d399bgdol  Lbgs  Ho®mBmoaqbwgdol  H93mIgbogogdlss,  ©o0bos,  MH™A
bGHO3M0EIL  MHYLMOLYdOL TYMTIMIMBS  F9OFIMIJOMWO© B3 SEOMGdIMwos s 2021
Deroliozol bsFomms Lodgfom 10330 0sbMdOL Tga(3009ds.

bBogMosl MSY boog 8g8slis ©ssbermgdom 838 Gmbom, 95%-0560 bmdol
063gM35¢00 653 s 1050 GHmbols gstgegddo.

95659 0dob QomM35¢olobgdom, MMI 1EHOz3MOEIL JoMool MEYbmds Jmgew o3 Brzsdo
9993069005, 19303960MGdMwos 33mGHOL IERIHOLMZ0L S0gdYo 0dbsl BLIHMEO
0300l Lsdmowm dsB3969dgeo .

3. 8530 B30l bmbmdstss (Mullus barbatus ponticus Essipov, 1927)
O9LMOLYOoL dymIsMgmds sgs®mggwrmdo

3.1. 35653900l 999351905, FIMOWGOO O BOMEPMAO0IMO 0BRMEOT(300

bmbm oo oMo gbl 9e0-96H o 3603369 m3z56 LaMgfom Lobgmdsl ogo Bwzol mgzBgdL
dmOoL. dobo Ogf3s, MMAMEOE Lsdobby LobgmdolL, JoM0MII BBIIOMO  BHEOIXOMIOIOM
bmM 30900905, bebmdotsls  BoFgH  00Mows 91939  2odmoygbgds  LobwsMmo  B3©YJOO.
50b0dbmo  Lobgmdol doMmoms©o  FJOHowo  MmMEMJgool  Lsbsdomm  fywgddg  dmgob.
93635380600 §ygddo bmbmds®msl FgMHowo M30MmsGHgls© dasMgmols doge Foedmgdls o
dbmwmnE 930609 M3MmEIbmdom HMOE309wgdl HMBobgmo. LbodsGm3gumls bsbsdomm fywgddo
bmbm o6l Fgeo abodzbgeoms.

4o6odobs s 39335L00L Lobs30MmMIdOL LosbeErMgal godmoMBgzs bmbomds®sl Mo gm®mds:
"5@Q0WMdM030" 5 "80gMbFH0". A3BoBbMDBg "BogMsb@o" Lobgmdgdo  bslJmdols s
GM5Md0LsM30L Fogym0Mgd96 JgMBol LOIEBHOLS s sBMZ0L BLZOLO3ID WS F9BMLIBHTNMYOEIS®
06690056 yo@odol Lobsdommgddy. bgd@gddge-bmgddgmdo dways@gmols s Gdobgomol
1565306MHMYO0IB bMbMJs6r5 FodMsBsdMYIWs© B098sMMYOS F530 @S FoMToMH0EMml BL39d0lL
0OJgmol  fyagddo. ,, ,0H0MdM030“ BMMIGO0 Lodo@mzgarml  fyargddo doM0mss©
00bsMHMdG6  LodbMHgm-50dMLsgmgm  Mgaombdo, dsmwdol, LwmrLols s sbowo  smMmbols
obEMBWOE S 9RO MOM035© FoaM0M9gdgb: AsBIBbMDbY BHMFBMOOLs @S 1s339d0LMZ0L
9093560090056 Mog3mbgr Low®Iggddo (10-200), bemeom JgdmEYmdsbg 45dmbsBITNMYOSE
90399056 50-808 LoM®I)HY. BMYPSIOI®  ©OEYJBO0s, OMI ,,50Q0WMOO030 BMMIJOO
56596053500 M03bM35600.
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040MEMA0)M0 330093900l Msbsbds, bmbmds®s BlzgMmwo, gdgHlsEMEO Lobgmdss,
Gdgeros 93030900 3063H0bbEHWGMO Fgenrgzol Besd0sb, J308056 s LoD MHMBEHBY 5 b
100 9 LoEMIgbg. M30MGJLMBL 560390l fgerol 8°C -bg 9@ G3OGOS s 17%0 -bg 9@
3560056MmdL. goboxgbrebyg, Hmas gwol 3Hgddghsdmes 7-8%-0s, BbYds B330MH™MB sbanmls,
bom fgeolb 15-16 ° C G9d396mo@«emabg 0606 9ds MRO™ o LOoWMTJYODY. 498M3WgdOL
3960000 0fjggds 0360L-19dEH9gdd9MHTdo 5glodoEmO 303000 Fw9s DoxbHYTo Fesd0sb b Lo sb
RL39OBY  10-s6 558 Loe®dgby. 1991-1996 (ol  bmbomds®sl  dom-g3memyom®o
Jobolosmgdgdol 33993900l Mbsbds (Geng, 2000), GMmIgerog 35BbMM309ws 530 DrzoL
50dmbogrgom LsbsdomMmgdbg, 50bodbmeo Lsbgmds Los@Gmxzmo dsoldo 80gdsMmgds Mogmbge
09e90do o 4986153 gd0L 39Mr0MmEOL dMEMU (5330LEH™L3IG6) ol dGHMBYds 20-50 8 LowMdgby.
Md@™3d9H-6mqddgMHTo 250MmBITNMHGOIOLMZ0L ol 0MBI3L MBROM VOIS Fyargdls. bmbomgs@ols Bmds
50(93L 20 bA-Bg FgAL s 10-12 Farob sbogl  (Svetovidov, 1964).. 4596093 gdol ILEOIEgdOL
999003M3 (5330LGH™T0) 8906086905 4-5 LA BMAOL SboEETNHIMPIdO s 0+ Sb530L FMBsMYdO.
3530 D30L LsdbEMY0-50dMbgzEqo Boffordo godloMgds bmbomds®sll 0bozogdo LogMom
bmdom 4.4-sb 23.5 13-ob. bbgmeol Bmds 3oGOMOGAL 7.2-19.6 LA-bs s 6.1-23.5 LA-U ImGOL
8596900Ls 5 30YMJOOL Fglodsdols. IgEo 3m3IEs300bmM30L J5dEMYdOL Lodwyserm bmdso
©s5304boMEs 12.49 +0.02L0 , bmerm dgEG9doL - 13.73+0.0310. 1991-1996 Hergdols Imbsizgdgdom,
809900l M306MsEHIuMdom LglmdMozo BmIomo oblibzeggds dg@s 3608369wmgsbo ogm
(Geng, 2000). bdgbmdGOZ0 BIOEMOOMNMOS FNIWO 3M3YWSF0OLMZOL SGOL ssbermgdom 1:1,
85806 HM35 BoMHOMBIOMMBS 0330905 SB3MOMO30 S HBMIOMO X ABJdOL Jobgz0m. FodMJOO
56N 515300 EMI0B0MYIYD, Toa®sd 3 ol sbv3do bmdom 14.5L8 BOEOMOOMHMDS
9009500l LolOMPIOWME 0(33¢ds. 3EYIMYOOLMZOL FoduodoeMo SBs30o 9 Hgwos, brgrm
9596M900Lm30L - 8 fgo. 0+, 1+ s 2+ 5b530L 193H900 3M3MW 300l Momgdol 80%-b dgsygbgb
(Geng, 2000). 9530 D030l 50FML3wgm LobsdoMmMgdBy Geng (2000)-0b 56356080l 0sb5HIS,
95969030 3063900 Bggldhoxzmds begds 10.17L8 Bmdol Joe[gzoLsl, bmwmm dg®gddo - 11.28
13-ob JgdNb3z9g35d0. BMYsOHE 59 BMIol MY3BYOOL Sbszo 1 Hgaros. 1989-1996 fergdols
MB0305M0 BEAGHOLE030L JobgE30m, LodsMMZgermdo bmbmds®ols F9Ms 56 BodLoMIdM.,
56 300093 39393MMH0DJIM0 0gm, HMPME 3 ,,bZs M93Bol” xma30. 1997-2005( dobo Lsdmogm
PeromGo F96s 28 BHmbsl smfig3s. Gogo 933MmM9d0l (Komakhidze et al. ,2003) 9mbsi3999d0l
05b65bds, 39651369 Fergddo bmbmdss oo MmyMmEIbmdom odbs dm3mggdmwo, Mog Aol
39BMHoE LobzgBY JoMMOMYOL. dg-12 bOHOEITo FoMIMPYIBO0s bebmJs®ols mBoEOSWYGHO
F900900L Mmgbods LagdsGmzgwrmdo 2010-2021 §F.

3HO0E0 12. bobmgds®sl FgMowgdo Lados®mggermdo (2010-2021) s0mcoabago 093%ob godm3wgdom

fgwo do0sbo FgMmowo (@) $gwo doosbo FgMowo (&)
2010 0.067 2016 50,5
2011 18,3 2017 35,6
2012 37,5 2018 16,3
2013 13,4 2019 16,8
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2014 29,9 2020 8,2

2015 55,9 2021 8,6

99396 GH9d0L  FgRoLYdOm,  SVMEMOEbI30  MY3BFIMOL  dmbs3gdo  3-4-xg6  509ToFgds
MB0E0sO  BASGHOLE0IL. bmbmds®ol  @iledzado  F9MHol LoOEOL  AsFMMZEOLLL,

3o0olfobgdmmo odbs  FgMol asBMowo dsB3969090, Goash Tbgzgwmdsdo odbs
9009090 933LgMH GO0l Foge Jgxusl9dwwo LfimMgE s0MMHoEbsgo M93BF MOl Imbsggdo.

boros s bggbdhogzcads

3b®00 13. bebmdo®mols Jogduodoww®mo Bmads, 3oM39wo Lgudfiogmdol Bmads s s dnbsMgdol
(Hodmoagbowo GFCM 9mbsigdgdol dobggom).

3obmdoo dshgzgbgdowmgdo (LT, LC, s bbg.) 9OMJME0

Ldgbo dg®. 0s06.  300006.

©5830JL0MYdMo JodbodoErMo Bmds 19.5 L3

3060390 bdglfdoxzmdol Bmds 11.28 10.17 L3

093HFM0L OML sboEdmbsmgdol 6.0 L3

bmds

299653 9d0b bybmbo 0360L0-5230LE™
aboEdmBsmEgd0m dg3bgdol Lgbmbo b gBgG0-Brgddg®o
LoGMgBM 5QP0E0 3530 B3z
299mbHOHOYO 3P0 9530 B3

GFCM 8mbszgdols dobgzom {omdmygboo M -39JBHmG0 ©@s Bmdols s sbogzol
d9L5d5d0l0 Lggldfogmdol 3HM3MME0gd0 (3b6.14).
gb®oo 14. M -399BH™M0 s sb530L glsdsdobo bgqgbdfogmdol 3Hm3mmao0s.

bmds/sls3z0 096906030 L0330 0bMBS LdgbAFoBMdOL 3OM3MmEME050
0+ 0
1+ 0.6
2+ 0.8
3+ 1
4+ 1
5+ 1
6+ 1

3sL5Ews s Fg0rMmEO3s (Obogo 93.4-6 ).
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3.2. 800900 89093900 s dsbbowgs
00MMYoe 5650 BYY IYHEbMdom F9a30dw0s 300LxgwMmm, MHmd 2019 {erol

Fo0owol  MIgBHobo  bsfowo, momgdolb  70% TFgopgds 3+, 4+ o 5+ xamzoL
0o0M0mdogbergdolgsb (bw96.31). 6+ s 7+ 0bE030Jd03 23H3WWYdMPOIL6, Mmmdss dzody
65096Mmd0m.

70%

60%

50%

40%

30% 2019

20% m 2020
0

10% +—— r
0% : : : -

0+ 1+ 2+ 3+ 4+ 5+ 6+ 7+

sbszo

b6 .31, bmbomdosl sl03mdM030-LoboMOL 393M3JEgds

bmbm ool B0 35605305 IgMHYgmds 6-Ls s 17 BI-b IO, BoJLOMIdIMPS SBY39
WBOHM OO BmIol 1x3H9d0, M35 0830500 (bvE).32.)

| 2019 | 2020
0.204
0.151
-
[ =]
5 0.104
) || ‘|||I ‘ |‘
0.004 II |II| |IIII..---_ - __.IIII IIII... P S
5 10 15 20 5 10 15 20
Length (cm)

6. 32. bmbomds®sl Loa®domo 4936 3gwgds.
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99b39OE™S LOgHMSTMMOLM K AMBOL F9g3sLgdoL MBsbTs, MYLMGLOL IEYMBsMYIMDS OYm
995359090 OHMYMOF 39IM3Z939W0, 39WSF9MBIOMWO 9Ju3EYs@S300L bodbgdom. 2010-2017
Pangdolb 3gHomdo Lo@mBm domAslol MomEabmds 15 000 FHmbowsb 9 000 Gmbsdpg d9di306M©s
(L.33.).

ass

15000~
10000~
5000~
4000-
2000-
g hN
N
\
S
06- -
ool w M

1990 2000

(sauuoy) yojeg

15996.33.b0bm oMl FGMH0ogdo, LoGMmaBm Joco0l doMIslo, LaMgfom 10330 0s6MdOL Tohgzgbgdgwo

5 9bsEIMBIMHIOOL b Hom©gbmds dmger 853 Brgsdo, 1989-2017
Yool 3505095980

3m6 39MGswsbgol (von Bertalanffy) dobgwgom 256LbsBO3OWMwo bmbomdstsl beMol
350599HM900  ©5 BMIs-fmbomo  MsboBsMmds 9x8dbgds  DBMIs-sL53m0Mm030 s rbs-

Sb53MOM030 493MEIEO0L 3565xEMYOL. 30mb dYMHEHIWIBGOL 3565FxEHEOOOL oTMBOMZEGES©
399my9gb9gde0 0465 sb53MmdM030 dmbs3gdgdo (3bM.15).

3b®oo 15. bebmgo®sl BOH@OL 356599gEMd0.

Lbgbmbo L K o a b
2019 18.25 0.26 -0.58 0.0032 3.4458
2020 17.46 0.34 -0.79 0.0125 2.9452

6580l (M9HBowYsErol)  Tgusdsdolbo  BMol  dmbsggdo  Fo@dmygbowos  34-35-9
b)H509dBY. 6590 115305 BSOS YNGR 356MEDBMI0YMGOOL 2o09d9.
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o
S 7 o ’
o n w — _5@)
_ o oo
= o | [ o
~ 0
o z o e
—] wr s}
§ & '.T _ OOO
[
o~
& A s}
(=T o
l I I I l l
8 10 12 14 16 18 20 0 20 40 60 80 100
Total length, cm Weight, g
o | [s)
w o -
o % _ » o s}
% (=] p —(.EU A °
D T @ o @
g 4 o N Fe) o =
& — oc?OoooO 0° ° o
[
© - | | | | | | T Rl I | 7 T
6 § 10 12 14 16 18 20 0 20 40 60 80
Total length, cm Weight, g

6. 34. bembomds®ol Log®adobs s fmbol moebsgs®mds. Bgws Lggds 2019 Farols dmbsigdom. J3gos
Ldqds 2020 Ferol dmbsgdoo

o
w | ° = _|
- [} ['e]
5 < 3 o
5 o 3
o o
5 2 o °
[ o
o T Le) ) s
| T | | T
2 3 4 5 6 7 8 10 12 14 16
Age, year Total length, cm
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16

14

12

10

—] O o “
| Lo
o | o
| n o]
m
_ S o o
I o
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202245 0993B39M0b LsdMghH39w ™ 330mGHJO0 39BoLIBOIOML §99ga0 m©Ibmdom (3b©.17):

3b®0o 17 . Logds®m3z9wmb 8530 B30l LobsdommU 2021-2022 §§ Lsdemghzgerm mgzbFg@ob bgbmbolsmzgol

©583900 F9HOowgdo (332¢H)00)

Ne  Lotghom mdogd@ob LoGgfom mdogd@EHol LOMES© LEOYYEo© LOMES©
JoMmneo Lsdgbogmm 5533900 5L33900 533900
Lobgarfimgds Lobganfieogds F96oo F96oo J9Moo
(3310») (330202) (33102)
A™bgddo &™bgddo &™bgddo
2019-2020 2020-2021 2021-2022
093900 - PISCES (Osteichthyes & Chondrichthyes)
1 Jogz8os Engraulis encrasicolus 135 000 109 000 85 000
(Linnaeus, 1758)
2 LBz Trachurus mediterraneus 1500 1060 838
ponticus Aleev, 1956
3 bebodo®s Mullus barbatus ponticus 600 236 222
(05650v0) Essipov, 1927
4 395309 Sarda sarda (Bloch 1793) 3000 3000 3000
913900 (B0 E60569d0) - MOLLUSCA
1 53960 Rapana venosa 500 500 500
(Valenciennes, 1846)
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