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[IpuBoasaTCA pe3ynbTaThl OLIEHKU MPOMBICIOBOrO 3amaca MuHTas B 1998-2007 rr.,
OCHOBaHHBIE Ha pa3paboranHoM aBTopamu [ UC-meToze. TomyueHHbIE JaHHBIE TOKA3aIIH,
4TO 3arachl MMHTass OTHOCHTENBHO YCTOHuuBEl, B 2007 . Habmopaics UX MakCHMYM.
CornacHo NoJy4eHHBIM pacyeTaM MOJKHO CYILIECTBEHHO YBEIHUHUTE OOIIUA JOIyCTUMBIH
ynos. CpaBHeHHE JaHHBIX, nonydeHHBIX [MC-MeTOMOM € APYrUMH HWIHPOKO
NPUMEHAEMBIMA METOJaMH (HMXTHOIJIAHKTOHHBIA W QMHAMUYECKas MPOAYKIHOHHAS
MOJIEITB), TI0KA3aJI0 CXOANMOCTh PE3YIbTaTOB.

BBEJIEHUE

Ox0TCKO€ MOp€ ABJNAECTCA OJHHUM U3 CaMBIX Ba)XKHBIX PalOHOB IPOMBICIIA MHHTAs
(Theragra chalcogramma) B UCKIIOYUTEIbHOU 3KOHOMHUYECKOM 30He Poccun. B Teuenue
nocyieanux 10 neT MaKcHMallbHbIe K MUHHMAaJIbHBIE YJIOBBI MUHTAs B TAHHOM paiioHe H3MEHSIUChH
5-Tu-KpaTHO, 0T 2 MiH. T (1996 1) 1o 390 THIC. T (2004 I.). CIEemyeT OTMETHTH, YTO B TCYECHHUE
nepuoga 1996-2007 rr. Habmoganack yCTOHUMBAas TEHACHIIUSA CHIDKEHUS OQHIHATLHOIO BBLIOBA,
4T0 CBA3aHOo co cHmKkeHneM OJ1Y. Ouenka 3anacoB 1 nporxo3 obmuero gomyctumoro yiosa (OJTY)
OCHOBaHbI Ha €KEroAHOM y4YeTe YHCIEHHOCTH U OMOMacchl MPOMBICIOBBIX U HEPECTOBBIX
CKOIUIEHUN MUHTas, BeinolHsemoM crnenuanuctamu TUHPO-Ilentpa, KamuatHUPO u
MarananHUPO. Onenka 3anacoB IpOU3BOAUTCA KaK 10 JaHHBIM TPAMBIX YYETHBIX padoT:
UXTHOILUIAHKTOHHBIM, TPAJOBBIM U TPaJOBO-aKyCTHYECKUM CHhEMKaM, TaK M [0 JaHHBIM
MPOMBICIIOBOI CTATUCTHUKHU (METOJBI MATEMAaTUYECKOTO MOJECIUPOBAHMUS).

3HayuTeNbHad 9aCTh MH()OPMALMH, ITOCTYNAIOMIEH B BUJIE CYIOBBIX CyTOUHBIX JIOHECEHHI
(CCI) UC «Pe1bonoscTBON (€ 2005 1. — OTpacneBas cucrema MmoHuTopunra (OCM)) Bo BHUPO,
UCIIOJIL3YETCS HEJOCTaTOYHO. ABTOPBI IMOCTABMIIM Iepea coOOW Ieh IpPH MMOMOIIM JaHHOTO -
MaccHBa IIPOMBICIOBON HH(POPMALIMK OLIEHUTH IPOMBICIOBYIO OoMaccy MUHTast. JIJst JOCTHKEHUS
1eau OblI pa3paboTaH METOJ, MCIIONb3YS KOTOPBIH, CTalI0 BO3MOXHBIM OIIEHUTH ITPOMBICIIOBBI
3arac MUHTasl. be3ycnoBHO, pernpe3eHTaTUBHOCTh IIPOMBICIOBLIX JOHECEHUHN B MOCIEIHUE [OJIbI
OCTaBJISET XejlaTh JIY4IIero, OJHaKo B ONpPEJENeHHbIX ClydasX Takas HH(pOpMaIrus MOXKET
0Ka3aThCs BeChMa M0J1e3H0M. OCOOEHHO 3TO aKTyalbHO UL TAKHX BOXKHBIX 00BEKTOB IIPOMBICIIA,
3a11aChl KOTOPBIX IOABEPKEHBI MEKIOJOBOH H3MEHYMBOCTH, KaK HAIIPUMEp, MHHTAs, 110 KOTOPOMY
CYIIECTBYET HEOOXOIUMOCTD €XKErOHON OLEHKH OroMacchl M npejicTaBlieHus npornosa OJ1V.

MATEPUAIT 1 METOJIMKA

Jlns OEeHKM CEe30HHONW M3MEHYMBOCTH 3allacOB MHHTAas B paiioHe MCCleq0BaHUI
MCIIOIB30BANNCh Cy0Bble CcyTo4HbIE JJoHeceHus (CCJI). B pacyerax y4uTHIBAIUCH CIAEAYIOLIHE
mapameTpel CCJI, oTpaxalouiye MpOMBICIOBYIO JEATENbHOCTh Cy/IHA: OTYETHAs Jara, HIMpOTa,
J0JroTa, 00BEKT IPOMBICIIA H €0 YIIOB, OPY/IHE JIOBA, KOIMIECTBO IIPOMBICIOBBIX ONIEpaIlHid, Bpems,
3aTPAuYeHHOE Ha KaXylo MpoMbicioByto onepanuio (Ilonoxenue no GyHKIHOHUPOBAHMIO
oTpacieBoi..., 1996).
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OLIEHKA 3AIIACOB U OITPEJEJNEHHUE OY OXOMOPCKOI'O MHHTAS

KOHTpOJIbHBIE Y4aCTKH MOPS SBJSIMCH CTAaHAAPTHBIMH IPOMBICIIOBBIMHM ITOA30HAMH,
NPUHATBIMU B mpakTHke peibonoBcTBa — CeBepo-OxoroMopckas, 3anaaHo-KaMyarckas u
Kamuarcko-Kypuibsckas moa3onsl (puc. 1). Bech paiion Obl1 pa3dUT Ha IONMIOHBI pa3MepoM B 1
rpamyc o gonrore 1 0,5 rpagyca 1o mupoTe. AHaIM3 MacCHBa IPOMBICIIOBBIX JIOHECEHHH TTOKa3all,
4TO B pasHbIE TOJBI Ha MPOMBICIIE IPHUMEHSUINCH Pa3Hble TUIIBI TPAloB. B CBA3M C 3THM, aBTOPHI
YYHTBIBAJIX TOJNBKO TE€ THIIBI TPAJOB, KOTOPbIE MMENHX ONM3KHE MapaMeTpbl FrOPH30HTAIBHOTO
packpbiTus (Tabu. 1).
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Puc. 1. TIpombicioBoe paitoHHpoBaHue OXOTCKOTO MOPs M pacnojlOKeHHe MOJUTOHOB.

Fig. 1. The statistical areas in the Okhotsk Sea and squares distribution.

Venosuble o6o3Hadenns: COX — Cepepo-Oxotomopckas nogsona (Northern Okhotsk region), 3K — 3anaano-
Kamuatckas moaszona (Western Kamchatka region), KK — Kamuarcko-Kypunbckas nonsona (Kamchatcka-
Kuril region).

Ta6auna 1. KonyyecTBo TpajieHuii, BEINMOJHEHHBIX Pa3IMuHBIMH THIIAMU TpasioB B 1998-2007 rr.
Table 1. The numbers of trawls conducted in 1998-2007.

Tun tpana | 1998 1999 | 2000 | 2001 2002 | 2003 2004 | 2005 2006 | 2007
123/640 946 641 287 138 7 113 115 147 138 231
108/620 618 665 792 565 402 469 387 781 552 624
112/784 832 762 918 1189 814 1423 482 1274 971 682
100/460 102 39 243 194 100 238 119 144 38 72
99/624 277 167 238 193 185 234 146 181 118 31
111/786 420 516 398 507 453 687 292 393 391 224
120/680 854 436 509 386 219 198 69 44 140 61
130/810 645 301 363 122 121 155 198 228 209 164

Boero 4694 | 3527 | 3748 | 3294 | 2301 | 3517 | 1808 | 3192 | 2557 | 2089
TpaJieHHH :
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BYJIATOB O.A.,, MOUCEEHKOT'C.

B o0mieii cinoxuocTu 3a nepuog 1998-2007 rr. 6b110 npoaranuzupoBano 6osee 31 Thic.
noHeceHui. be3ycnoBHO, BRIOpaHHBIE THITEI TPAJIOB MOKPHIBAIM HE TOJHOCTHIO apeajl MHHTas
paiioH poMBICIIa, OHAKO B (PeBpasie-MapTe MIIOIIA/Ib, Ha KOTOPOi OBLIM OTMEYEHBI PE3yIIETaATHBHBIE
JIOBBI JIAaHHBIMU THITAMU TPaJIOB, ObljIa BEChbMa 3HAYUTEIBHOM.

Ilo maHHBIM M3 Cy[OBBIX CYTOYHBIX JHOHECEHMH OMpeaessiach BeJMYMHA YIOBA Ha 4Yac
TpaJieHus. YIIOBBI IPYNITUPOBAIIMCE 110 cneaytomuM uurepsanam: 0-1,0, 1-2,0, 2,0-3,0 u T.1. TOHH.
YioBel 60jee 20 T/4ac TpajJeHUs CUMTANNUCH OMMOOYHBIMH M B JaJbHEHIINX pacyeTax He
YUUTBIBAJIUCh. AHAJIN3 YaCTOTHOTO PAcHpe/eIeHUs YJIOBOB MO MEPEYUCICHHBIM Ipajaiusim
O3BOJIMJI IIPUMEHHUTD THIIOTE3Y O JIOTapH(PMUYECKH HOPMAJIBHOM XapaKTepe MX pacipeieeHus
(Akcrotuna, 1970). Buomacca MUHTas B KaXJO0M KBajJpaTe OIpeleNsiach 10 METOJUKE

3.M. AkcrotuHoii (1968).
XX,
p=y EX%y

i=1 qu

rie P — buomacca MUHTAs; Q, — IUIOLIAb KaXI0T0 KBaapara (i), KM, X — Cpe/iHHil (aKTH4eCKHii
yloB B (i) KBajipaTe, TOHH/4aC TpaleHUs; ¢ — IUIOMAAL 00J0Ba (ONpe/essiach MPOU3BEIEHUEM
TOPU30HTAIBHOTO PACKPBITHSA TPaia Ha IPOMIEHHBIH yTh), KM?; kK — KOSQOHUIMEHT YIOBUCTOCTH.

C menslo ynmpoueHHs pacdeToB OMOMAacchbl MUHTAs MCIOJIB30BAIUCH CIEAYION[UE
(uxcrpoBaHHbIe TapaMeTphl: CPeIHEEe TOPU3OHTAIBLHOE PACKPBITHE Tpana — 70 M, CpeIHss CKOPOCTh
Tpasnenus — 2,4 m/c (4,6 yzna), koaddunueHt ynosucroctu tpana — 0,4,

B xaxngom kBazapare (0,5 rpagyca mupoThl X 1 rpagyc JOJTOThI) pacCUYUTHIBAJICS
CpeaHeIeKa(HbIN YJIOB 3a Yac TpaJieHHs. 3aTeM, 3Has IJIOoIIaAb KBajpara, IUIONa (b TpajJeHus U
K0((UIMEHT YTOBUCTOCTH TpaJia, paCCYMTHIBAIIM IEKaIHbIE 3HA4eHUsl OMOMAace B KaXIOM KBajIparte.
Exenexannas oueHka 0MOMacChl U1 BCEro paiioHa BBINOJHAIACH KaK CyMMa OIIEHOK OMOMAacChl
BXOJIIMX B Hero kBajaparoB. CpenHss OMoMacca B KaXJ0M MeCAIE M B I€JIOM 3a CE30H
onpejensnach Kak cpeaHeapudMeruyeckoe 3HadeHue. [lnomanu moauronos (KBajapaTosn)
BBIYUCIIAIUCH ¢ TIOMOIIBIO porpamMHoro naketa 'MC ArcView 3.2 (komnanus ESRI).

besycnoBHo, nonyyeHHble 3Ha4€HUs1 OMOMACCHI TPEJCTABISAIOTCS B OIPEEICHHOM CTEMEHH
3aHWKEHHBIMHU 110 CIEAYIOIIUM 00CTOSITENbCTBAM: HEKOPPEKTHAS POMBICIIOBAs CTATUCTHKA U HE
MOJHOCTBIO IOKPBITBIH TPaJCHUSAMH PaiOH HcCle 0BaHUM, OJHAKO HUCIOJB3YyEeMbI MAacCHB
uHpopManuu (KOJUYECTBO TPaJeHUi) OblI 3HAYUTENBHO OOJNbIIE, YeM IIPU IPOBEICHUH
CTaHJapTHBIX HAY4YHO-HUCCIEI0BATEIbCKUX paboT.

PE3VJIBTATBI

Brimonnennsie Ha ocHoBe CCJI pacyeTs! yJI0BOB Ha ycuiMe (TOHH/4ac TpaJleHus ) TOKa3al,
uro B Kamuyarcko-Kypuiabckoii moasone ce3oHHas AMHAMUKa He HMella BhIPaXEHHOM
3akoHOMepHOCTH. CpeaiHue 3Ha4eHMs OBbUIM Ha MHHUMAallbHOM ypoBHe B 1998 ., 3atem B 2001-
2005 rr. nabmoganack cTabuIM3anKs Ha CPEJIHEM YPOBHE U YJIOBBI Ha YCHIIME JOCTHraIu 3,5-
4,0 1/yac Tpanenus, a B 2007 r. ObIJI0 OTMEUEHO MAKCHMAaJIbHOE 3HaYE€HHE YI0BA HA YACOBOE
Tpanenue — 6,3 T (puc. 2).

Onenka OruomMaccsl MUHTas!, OCHOBaHHAs Ha MIPOMBICIIOBBIX JAHHBIX TIOKa3alia, YT0 CE30HHas
O6uomacca munTas B Kamuarcko-KypunbckoM paiione B 3umuuii iepuoj 1998-2007 rr. usmeHsnach
BECbMa JMHAMUYHO. B TeyeHue gHBaps-mapra HabII0aN0Ch KaK yMEHBIIEHHE, TaK U POCT
ce30HHON Omomaccel. MuHHMalbHOE 3HaueHue Habmoganochk B ¢espane-mapre 1998 . u
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OLIEHKA 3AITACOB Y OTPEJEJIEHHUE OIY OXOMOPCKOI'O MHUHTAS

cocrapisuio 0,6 MiIH. T, a MakcuMmaibHoe — B ¢espane 2007 r. — 1,7 man. T. Takum obpasom,
aMILTATYa U3MEHYMBOCTH (COOTHOIIEHHE MUHAMYMa-MaKCMMyMa) CE30HHOIO 3ariaca B Te4eHne

10-nernero nepuoja 1ocTuria yposHs 1:3.
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Puc. 2. MexronoBas M3MEHYMBOCTb YJIOBOB (T/4ac) MUHTasi KPYMHOTOHHAXKHBIM (GJIOTOM B pasjM4HbIX
noazoHax OXOTCKOro MOps.
Fig. 2. Interannual variability of pollock catch (tons/hour) by large vessels in different Okhotsk Sea regions.

JIMHAMMKA CPEIHHMX IOJOBBIX 3HAYEHHI NMPOMBICIOBON 6MOMAcChl XapaKkTepu30Baiach
CIIe/yFOIIMMHU 0COOEHHOCTSIMU. MUHUMAIBHBIH YPOBEHB 3aI1acoB 0TMeYasIcs B 1998 . 1 cocTasimsi
0,7 MnH. T. B janbHeiieM, B TedeHHe psja JIET OTMeUasucs HeOOJBIIONW POCT MPOMBICIOBOM
Guomaccel. MakcumyM 6611 gocturayT B 2007 1. 1 cocrasun 1,4 mus. T (puc.3). Takum ob6pasom,
aMIUTMTY/la MEXKIOJ0BOM M3MEHYMBOCTH NPOMBICIOBOH OGnomaccel MuHTas B KamwaTcko-
Kypuibckoit moji30He cocTabiisna B tedenue 10 ser 1:2.

B 3anaano-Kamuarckoil moa3oHe yJIOBbI Ha ycuiaue (T/49ac) U3MEHSIIMCH CIETYIOINUM
06pa3oM: oclie CHIKEHHUs YIoBoB 7o 4,0 T/4ac B 1999 1. B euenue 2000-2003 rr. Habmoanack
TEHJEHIIMS POCTa JAHHOTO TMoKasaTens Ao 5,5 T/4ac. 3areM, B 2004-2005 rr. orMe4anoch
CHIKEHME yioBa 0 3,9 T/4ac TpaneHue, CMEHMBIIEECS B 2006-2007 rr. pe3kuM poCTOM 10
5,5 T/4ac TpajneHue (puc. 2).

JlunamMuka 6uoMacchl Takxke Oblila TOBOJILHO M3MEHYHBA B MCCIENYyEMBblH MEPUOI.
OTMeuauch Kak CIydan pocTa 3aliacoB, Tak U MX CHIKEeHHsA. MUHMMalIbHbIe 3HAYCHUS OTMEYEHBI
B stBape 2005 1. — 342 ThiC. T, MaKcuMalbHble — 2 154 Thic. T B Mapte 2007 1. Takum 0Opasom,
Ce30HHAs M3MEHYMBOCTH 3armacoB MUHTad B 3amagHo-KaMuarckoil moj30He oKasajachk
cymectserno Boime (1:6), yem B Kamuarcko-Kypunbckoit noasone (1:3). Ilo-BugumMomy, 310
CBSA3aHO C TEM, YTO JIJJOBBIE YCIIOBHSA B 3UMHMHI Tiepuof B 3anagHo-KaMyarckoi mo30He UMEKOT
3HAYUTENBHYIO MEXIOJOBYI0 U3MEHUMBOCTh M B OTJENIbHbBIE IO/l KPOMKA JIba 3aKPBIBACT
Gonbinyio 4acTh paiioHa. JlaHHOE 00CTOATENLCTBO MOXKET MPUBOAUTH K PE3KOMY CHHIKEHHMIO
IIPOMBICIIOBOM AKTHBHOCTH M, COOTBETCTBEHHO, CHIDKEHHIO HH(OPMALMOHHOH 00€CIeYeHHOCTH.
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HecMmoTps Ha 3HAYUTENBHYIO CE30HHYIO M3MEHYHBOCTH OHMOMACCHI, MEXKIrojoBasd
U3MEHYUBOCTh CPEJHUX 3HAYEHUH XOTS U HE OTIIMYaiach CTaOMIBHOCTBIO, OJ[HAKO €€ OLIEHKU
HaxoauaKch B auanasone ot 0,8 mun. 1 (2002 r.) 1o 1,8 mua. T (2007 1), uto Gmm3ko 1:2 (puc. 3).
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Puc. 3. Mexronosas H3MEHYMBOCTb CE30HHOH Guomacchl MuHTas B Kamuarcko-Kypunbckoit (A), 3anagxo-
Kamuarckoit (B) u Ceepo-Oxotomopckoii (B) nogzonax B 1998-2007 rr., ThIC. TOHH.

Fig. 3. Interannual variability of seasonal biomass of pollock in Kamchatka-Kuril (A), Western Kamchatka
(B), Northern Okhotsk refions in 1998-2007, thousands ton.
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OLIEHKA 3AITACOB U OIMPEAEJEHHE OJ1Y OXOMOPCKOI'O MUHTAA

B CeBepo-OxoToMOpCKOil MOA30He B SHBape-anpese Habmoganack TEHACHIHS POCTa
nokaszarens ynosa Ha ycuume go 2002 r. (6,0 1/4ac), ogHaKo B JalbHEWIIEM OTMEYAlOCh ero
cHIKeHue BIIoTh Ko 2004 1. (4,0 1/4ac). Ecim B 2005-2006 rr. nmokasarenyn pe3y/bTaTHBHOCTH
IPOMBICTIA JIEMOHCTPUPOBANH CTabMIIBHOCTE, TO B 2007 r. HaOJOKAIICS PE3KHid POCT YNoBa Ha
4acoBOE TpaJIEHHE, KOTOPBIN COCTaBHII 6,5 T/9ac TpaneHus (puc. 2).

Ce30HHAs U3MEHYMBOCTH NMPOMBICIOBON GuoMacchkl BapbupoBana oT 1,1 MJH. TOHH B
despaie 2005 1. 1o 3,2-3,4 muH. T B Mapre 2003, 2007 rr. Taxum 06pa3oM, aMIUIATY/[@ CE30HHOH
n3MeHuYnBOCTH Guomacchl MuHTas B CeBepo-OX0TOMOpPCKO# Moji30HE cocTasisiia 1:3.

MeskroqoBasi U3MEHYHUBOCThH TOJIOBBIX 3HAYEHUU OMOMACCHl U3MEHAIACh B MEHBIIEM
nuanaszone. Tak Haubonbimue 3HaueHus Guomaccesl ormedanuch B 2003 r. — 2 713 ThIC. T,
naumenbiue B 2000 . — 1984 Tric. T (puc. 3), aMIUMTY[a ©K3MEHYMBOCTH cocTaBmia Beero 1:1,5.
Takum o6paszom, cocrossHue 3anacoB MUHTas B CeBepo-OXOTOMOPCKOH MOA30HE MOXHO
OXapaKTepu30BaTh KaK BeCbMa CTabUIIbHOE, U3MEHsBLIEECs B TedeHue 10 JieT B JoCTaTOuHO y3KOM
nManazoHe 2-2,5 MJIH. T, YTO KOCBEHHO CBHJIETEJILCTBYET O 3HAYUTEIILHOM HEIOMCIIONB30BaAHUH
IIPOMBICJIOM PECYPCOB.

Takum 00pa3oM, MEKroJoBas U3MEHYUBOCTh CE€30HHOM OMOMACChl MMHTas OKa3ajach
Hauboslee 3HauMTENbHOM B 3amajgHo-Kamuarckoit moa3one (1:6), Torna kak B Cesepo-
Oxotomopckoii 1 Kypuino-Kamuarckoit moj3oHax oHa Oblna cymecTsenHO Hike (1:3).
MexrogoBasi U3MEHIMBOCTD 3aracoB MuHTas B TedeHue 1998-2007 rr. usMeHsach B I0CTaTOYHO
y3KkoM auanaszoHe 1:1,5-2, 410 CBUIAETENBCTBYET 00 YCTOWYMBOCTH 3amaca M HenpUeMINMOCTH
IPUMEHEHHS CTPATErHH «IIPEJOCTOPOXKHOIO MojxoHa». Tak Kak NpUMEHEHHE JaHHOH! CTpaTeruu
yIpaBlIeHHs IPOMBICIIOM 000CHOBAHHO JMIIb JUIS TEX BUAOB (EAMHMIL 3araca), KOTOphIe TePSIOT
YCTOWYMBOCTH 110J] Bo3aeiicTBueM npomeicia (babasu, 2000).

OBCYXIEHME

Pacrnonaras JaHHBIMH 110 OCPEJIHEHHOMY 3HAYEHHIO IIPOMBICIIOBOIO 3amaca MUHTas B
pa3InuHbIX 0A30HaX OXOTCKOro MOPS MPEACTaBIAETCA BO3SMOKHBIM OTPEICIUTh pacieTHbIC
snauenus OJ1Y, ucxons u3 kounenuuu E.W. Mankuna (1999) u nanneix H.C. ®ajeesa (2005).
U3BecTHO, 4TO BO3pACT HACTYIJIEHHMS MAacCOBOIO IOJOBOIO CO3PEBAHHUA CAaMOK MHUHTas B
Kamuarcko-Kypunbckoii u 3amajgno-Kamuarckoii moj3oHax HacTymaeT B 5 net, a B CeBepo-
OXOTOMOPCKO# MOoA30HEe — B 5,5 yneT. YuuThiBasg 3T0 00CTOATENbCTBO, COTJIACHO MIKale
MankuHa 06beKTHBHAsE HOpMa POMBICIIOBOTO H3bATUS OT YYTEHHOI'O IIPOMBICIOBOTO 3amaca
MUHTas, oburaomero y mobepexss Kamuatkn cocraBut 23,4%, TOr/a Kak B CEBEPHON 4acTH
mops (COX) — 21,8%.

CpasuuM pacuetHblii OJ1Y, ocHoBanHbIi Ha JaHHBIX [T IC-MeTona (laHHBIE aBTOPOB) €
yrBepxkaeHHbM OJ1Y, 0OCHOBaHHBIM Ha JJAHHBIX MXTHOMIAHKTOHHBIX cheMOK TUHPO-Llentpa mo
IByM KpynHbIM paiionam: CeBepo-Oxoromopckoit noasone u 3anaanoit Kamuarke. Oka3anocs,
gro B 1998, 2000-2001 rr. pacuetHsiii OJIY ObUI MeHbIIE yTBEpKACHHOIO Ha 6-128 ThIC. T.
Opnako ¢ 2002 1. ¥ 1o HacTosee BpeMs pacueTHblit OJ]Y Obu1 Becerjja 6onbie yTBEpKAEHHOTO,
GoJiee TOro, ¢ KaXAbIM TOJIOM pa3pblB MEXIy STUMH BEIUYMHAMHI CTAHOBHUTCS Bce OOJBIIE.
Ecnu B 2002 1. pa3uuna coctaBisna 219 TeIC. T, TO MAKCHMaJIBHOTO 3HAYCHHUS OHA JOCTHUIJNA B
2007 1. u cocraBuia yxe 351 teic. T. CieoBaTeNIbHO, peajabHbIE 3alackl MUHTas MO3BOJISAIOT
yBennuuTh yrBepkaeHusiit OJIY B 3 pasza. Takum 06pa3om, HECMOTPs Ha KaxyUlylocs
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HeOOBEKTUBHOCTh MPOMBICIOBOM CTATHCTHKH, pacyeTHas onenka OJ[Y, ocHOBaHHAd Ha
MPOMBICTIOBBIX JaHHBIX (yJOBax Ha l-yacoBoe TpalieHHE), 0Ka3anach B IOCIEIHUE TOMbI
CYIIECTBEHHO OoJibIe yTBepKaAeHHOr0 OJ1Y, 0CHOBaHHOIO Ha HAYYHBIX JaHHHIX (Tab. 2).
Tab6nuua 2. Cpeanss npomsiciosas 6uomacca muntas (Theragra chalcogramma), pacueTHslil n
yreepxaeHHbIH OLY, opunnaneueiii BeL1oB B CeBepo-OXOTOMOPCKOH NMOA30HE (THIC. TOHH).

Table 2. The average fishable biomass of pollock, calculated and established TAC, and official catch data in
the Northern Okhotsk region (thousands ton).

! Fon Cpennss Pacuetneiit | VTBepxaeHHBIiH Pasuuua Beinos

' tromacca ony ony ony oHIMANBHbIH
1998 2081 454 460 -6 476
1999 2402 524 500 24 506
2000 1984 432 560 -128 551
2001 2190 477 510 -33 502
2002 1829 399 180 219 180
2003 2713 591 320 271 323
2004 2065 450 205 245 197
2005 2279 497 220 277 211
2006 2065 450 180 270 178

| 2007 2447 533 182 351 o 5

CpaBautenbHbli ananu3 OJ[Y, momydeHHBIX aHAOIHYHBIX criocoboM 1o paHHbM [UC-
METO/la ¢ NMPOTHO3UPYEMBIMH (YTBEPXKIAECHHBIMH) BEJIMUYMHAMH 10 3anagno-KaMuarckoil u
Kamuarcko-Kypuibckoit nog3onaM, 0OCHOBaHHBIMH Ha JaHHBIX WXTHOIIIAHKTOHHBIX CHEMOK,
nokasain, 9yro B 1998-1999 rr. pacuernsie BenuuuHbl Ob1MH Ha 93-399 ThiC. T MeHbIIE
yTBepxaeHHbIX. B nepuon 2000-2007 rr. pacuetHsle Benuunasl OJIY npeBsIlianm yTBepKICHHbIE
sHadeHust OJY Ha 150-439 1oic. T. Kak u B cinyyae ¢ CeBepo-OX0TOMOPCKO# MOA30HOM, pasHHUIa
MEXJly pacueTHbIM W yTBepxkaeHHbIM OJ[Y Tarkke uMmena tenaeHmuio pocra. Kak okasanocs,
MHUHUMaJIbHOE 3Ha4YeHUue uMel yTBepikieHHbId OJIY B 2004 1, Koraa K pOMBIIUICHHOMY OCBOCHUIO
PEKOMEH/I0BAJIOCH JIMILDL 1/3 OT pacyeTHOM BenuuuHbL. TakuM 06pa3oM, COBPEMEHHOE COCTOSIHIE
3aracoB MUHTAs MO3BOJIAIIO YBEJIMYUTH BbLIOB B 2007 I, Kak MUHUMYM B 2 pasa (1abi. 3).
Tabumna 3. Cpennss npombicioBas GuoMacca MUHTas!, pacueTHbI U yTBepxkaenubiin OJ1Y, odpuumuanbHblii
BbLIOB B 3anaano-Kamuarckoil u KamuaTcko-Kypuibekoll nmoazoHax (Thic. TOHH).

Table 3. The average fishable biomass of pollock, calculated and established TAC, and official catch data in
the Western Kamchatka and Kamchatka-Kuril regions (thousands ton).

Cpeanss PacueTHslii YTBepKAeHHBIH Paznuua

Ton GHI;M acca ony %I[V ony EHon
1998 1926 451 850 -399 852
1999 1741 407 500 -93 514
2000 2094 490 340 150 343
2001 1955 457 300 157 291
2002 1939 454 250 204 251
2003 2359 552 315 237 305
2004 2775 649 210 439 192
2005 2004 469 280 189 270
2006 2775 649 345 304 297
2007 3212 752 314 438 (Ha2160§04)
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OLIEHKA 3ATIACOB U OIPENEJNEHHE OQY OXOMOPCKOI'O MHHTAA

Ecnu B 1esioM mo OXoTckoMy Mopio B KoHIe 90-x rogoB pacueTHbiit OJ1Y Obln MeHbIIE
yTBepKaAeHHoro, To ¢ 2001 r. mo Hacrosmee Bpems, Haobopot, pacueTHeid OJ1Y cran
3HAYMTEJILHO MPEBBINIATh YTBep)KAeHHbIe BenuduHbl. B 2007 r. mpu JOCTHKEHHU 3HAYCHUS
pacyetnoro OJ1Y Ha ypoBHe 1,3 MIH. T, yrBepkaeHHbiii OJY coctapiisi B 2,5 pa3a MEHbBIIYIO
senuauny — 0,5 miH. T (puc. 4). JlanHHOE 06CTOATENBCTBO CBUAETENLCTBYET O CYIIECTBEHHBIX
pesepBax ChIpbeBOH 0a3bl, HE YUUTHIBAEMBIX COBPEMEHHON METONOJIOTHEH MPOTHO3UPOBAHHS
OJ1Y munTasgs OXOTCKOrO MOps, YTO IPUBOAUT K CHIDKCHHIO 2((PEKTHBHOCTH MCIIOJIB30BAHMS
chipbeBOi 6a3pl. Ckopeiilee COBEPIICHCTBOBAHUE METONOIOIMH IPOTHO3MPOBAHUS MTO3BOJIUT
IOJIy4aTh «Ha BIXofe» bonee peanbuble 3Hadenus OY.
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Puc. 4. Vreepxaenubiii, pacuetHolii OJY u BeUIOB MUHTass B OXOTCKOM MOpE, ThIC. TOHH.
Fig. 4. Established and calculated TAC and pollock catch in the Okhotsk Sea, thousands ton.

C teM, 4TOOBI MONYYHTH IPEJCTaBIEHUE O HANAEKHOCTU Pe3y/IbTaToB, MOJYYEHHBIX C
ucrnoap3oBanueM ' MC-meToma, OCHOBAHHOIO Ha IMPOMBICIOBBIX JaHHBIX, OHHU OBIIH
COTMOCTABJIEHbl C OLEHKAMH 3aIacoB, MOJYYEHHBIX T10 YYETHBIM ChEMKaM, BBIMOJIHEHHBIMHU
THUHPO-Ilentpom B iepuoa 1998-2006 rr. Kpome T0ro, Mbl CpaBHUIIN HAIIX PE3yJIbTaThl OLCHKH
POMBICIIOBOM OHOMACCHI ¢ pe3y/ibTaTaMi MaTeMaTHYeCKOro MOJEIHPOBAHHUS.

JluHaMMKa TPOMBICIIOBOTO 3anaca, yureHHas 1o janasiM ['MC-meTona, nokasasa, 4ro B
1998-2002 rr. 3amac 6611 cTabHJIeH U HAXOAWJICS Ha ypPOBHE 4 MIIH. T, @ B IOCIEIHHUE OB
nabmonancs ero poct (puc. 5). Torma Kak Mo JaHHBIM MXTHOIUIAHKTOHHBIX CheMOK B 1999-
2001 rr. Habmoxancs MUHUMYM 3anacoB, KoTopbiit B 2002 1. cMEHUJICH YCTOMYMBBIM POCTOM.
O6pamaer Ha cebs BHUMaHHe TOT Qakt, 4To B 2005-2006 rr. pasHuIla OLEHOK 3aNacos,
II0JIyYEHHBIX pa3THuyHbBIMU METOJAaMHU, ObLIa MUHUMAJILHOM.

ITonydyeHHble 3HAYEHUS IPOMBICIIOBOM OMOMacchl MUHTas, ocHoBaHHbIE Ha ['IC-meToze,
CPaBHHBAJIMCH C IPOMBICIIOBOH OHMoMaccoi, monydenHod mo XSA (maHHbIE COTPYAHHKA
MaragasHUPO C.IO. IllepmenkoBa). B pesynbrare okaszanock, 4to B CeBepo-OXOTOMOPCKO#
OJI30HE MPOMBICIOBas OMomMacca, yuTeHHas pasHBIMH METOJaMH, JlaBajia OIEHKY 3alacos,
pasnuyarontyiocs B 1,5 pasa (puc. 6). Bojiee BbICOKHE OLEHKM NPOMBICIOBOH OHOMAcChl ObLIA
nonydedsl no 'IC-metozy. [1o-BUAMMOMY, 3TO CBA3AHO C TEM, YTO HCTOUHUKOB HEOIIPE/ICTICHHOCTH
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y I'MC-meToa 3Ha9MTEIbHO MEHBIIE U NPOIeypa pacyeToB mpoie, yeM y XSA monemu. Kpome
TOr0, Mbl CPABHHJIM HAIlld OIIEHKHM IIPOMBICIIOBOIO 3araca, OCHOBaHHBIE HA pPe3yJIbTaTUBHOCTH
MPOMBICIIa KPYIHOTOHHAXXHOTO (oTa ¢ pe3yiabraTraMu, MOJYYeHHBIMH 10 JHHAMHYECKON
npoaykuuonHoi moaenn babasna-Kusnepa (Babayan, Kizner, 1988, pacuersl BbIIOIHEHE
corpyanaukamu BHHUPO B.K. babasnom u J[.A. BacuibeBsiM), OCHOBaHHLIMH Ha
CpeHEB3BEIIEHHBIX MO0OBBIX JaHHBIX 110 YJIOBaM Ha YCUIIUE CpeJHETOHHaXHOro (iota. Ecnu B
2002-2003 rT. JaHHBIE CYLIECTBEHHO Pa3iMYaiuch, T0 B 2004-2007 rr. ObIIM MOJTyYeHbI BEChMa
Onu3kue 3HaueHud (puc. 6).
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Pue. 5. Jlunamuxa npomeiciaosoro 3anaca (I'MC-meTon) u HepecToBOro 3anaca (MXTHOMIAHKTOHHBIN METOI,

nanusie TUHPO-LlenTpa) MunTas OXOTCKOro MOpS, ThIC. TOHH.

Fig. 5. The fishable stock (GIS-method) and spawning biomass (ichthyoplankton method, TINRO-center data)

dynamics of Okhotsk Sea pollock.
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Puc. 6. Jlunamuka npomsicioBoro 3anaca MuHTas B CeBepo-OX0TOMOpPCKO# NMOA30HE M0 JaHHBIM Pa3iHiuHbIX
METOJOB, ThIC. TOHH.
Fig. 6. The dynamics of fishable biomass of Okhotsk Sea pollock according different methods, thousands ton.
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OLIEHKA 3AITACOB U OIPEJAEJIEHHE OY OXOMOPCKOI'O MHUHTAA

3AKJIIOYEHHE

HWcenenoBanus 1nokasand, 4to 3anackl MuHtas Oxorckoro mops B 1998-2007 rr. Oblin
OTHOCHUTEJIBHO CTAOMIBHBI, a B MOCIEJHUE TOAbl HaXOAATCI Ha MAKCHMallbHOM YpPOBHE.
MeXro/ioBasi H3MEHYHMBOCTh GMOMAacChl MUHTas y nobepexbs 3anagHoi KamuaTku usMeHsnach
B 1998-2007 rr. 2-x-kpatHo. B CeBepo-OX0TOMOPCKON MO30HE U3MEHYHBOCTD MPOMBICJIOBOTO
3anaca MUHTas B Tedenue 10-1eTHero nepuoja coctaBuia 1,5 pasa.

CoBpeMeHHOE COCTOSHHE 3aacoB MUHTas 1o3poisuio yBenuuuts OIY B 2007 r. B 2,5
pasa ¥ JI0BECTH HAIMOHAILHBIN BELIOB MUHTas B OxorckoM Mope 110 1,3 MutH. T, 4o Ha 0,8 MiH. T
BBIIIIE COBPEMEHHOI'0 YPOBHS.

CpaBHeHHE pe3y/bTaToB, MOTy4YeHHBIX Ha ocHoBanuu ['TMC-MeToza ¢ Apyrumu MeToaMu,
TI03BOJISET TOBOPUTH O TOM, YTO JAHHBI METOJ MOXXHO HCIO/IB30BaTh HE TOJIBKO JUIA OLCHKH
POMBICJIOBOTO 3ariaca MUHTAs, HO M JUIA IPYTHX BUJIOB PBIO, 110 KOTOPBIM HMEETCS 1OCTaTOUHBIH
MACCHB ITPOMBICJIOBOW MH(OPMAIIHH, YTO I103BOJIUT NOJTY4UTh O0JIee peabHble OLEHKH 3aracoB.

CIIMCOK JIMTEPATYPBI

Axcromuna 3.M. DneMeHTH MaTEMaTHYECKO# OLIEHKH pe3y/IbTaTtoB HaOMIOIEeHNi B OMOIOrHYeCKHX
1 peI6OX03AMCTBEHHBIX HccneioBanmAX. M.: [TnimeBas mpoMbIILIEHHOCTD, 1968. 289 c.

Axcromuna 3.M. O6 UCIIONB30BaHKH SIEKTPOHHBIX BBIYMCIIMTEIBHBIX MalIUH JUIS aHaId3a
pacTipe/ie/ieHUs ¥ KOJIMYeCTBeHHO#M orenku nonyssauu pei6 / Tp. BHUPO. 1970. T. 71. C. 309-318.

Babasn B.K. TIpenocTopoKHbIN MOAXOA K olieHKe obmero gomycrumoro yiaosa (OIY). M.
BHHUPO, 2000. 192 c.

Manxun E.H. PenpoiyKTHBHAs U YKCIICHHAS W3MEHYUBOCTD IIPOMBICIIOBBIX TOMY/IALMA PBIO.
M.: BHUPO, 1999. 146 c.

®aoeee H.C. CipaBOYHHK 110 OHONOTHHU M TPOMBICITY pBIO ceBepHON 9acTh TuXOro okeaHa.
Bragusoctok: TUHPO-Llentp, 2005. 366 c.

[Tonoxenue Mo GyHKIMOHMPOBAHKUIO OTPACIEBOM HMepapXHyecKoil MHPOPMANUOHHO-
AHATITHYECKOH aBTOMATH3MPOBAHHOM CHCTEMBI YITPABICHHS MCIIOIb30BAaHAEM BOIHBIX OMOPECYPCOB
(Mudopmarmonnas cucrema «PriGonosctBoy): Ipunoxkenue k npukasy ['ockompeibonosetsa Poccnn
ot 10 oxts16pst 1996 1.

Babayan V.K., Kizner Z. Dynamic models for TAC assessment: logic, potentialities, development //
ICSEAF. Colln. scient. Pap. int. Commn SE. Atl. Fish. 1988. V. 15. Nel. Pp. 69-83.

THE SEA OKHOTSK POLLOCK STOCK ASSESSMENT
USING BY GIS-METHOD AND TAC ESTIMATION
© 2008 y. O.A. Bulatov, G.S. Moiseenko
Russian Scientific Research Institute of Fisheries and Oceanography, Moscow

The results of the walleye pollock fishable biomass in 1998-2007 years, based on GIS-method
are presented. Data showed that walleye pollock stock are onrelatively stable level. The maximum
biomass are observed in 2007. According to calculations thre is an ability to increase total allowable
catch. The comparison of the GIS-method results with ichthyoplankton surveys and analytical
approach (dynamics model) shown closeness of results.
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