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OrouqarerbHbrfi Bapr4aHr nony{eH 20.07 .2012 r.

Oco6enHocrn npoMbrcna Ha poccuftcKoM cyAHe <dylarcuu Crapocruu>>
no3BoJII{no HaM cpaBHl,rrb pa:vepHrrf cocraB aHTapKTrarlecKoro Kpr,rnt
(Euphausia superba) r43 ynoBoB HerpepbrBHofi u rpaAr,rqrroHHofi rexnonorufi
rlpoMblcna. B pesynrraTe npoBeAeHHoro aHaJru3a HaMr4 He 6sutu o6napyxeHu
HarrpaBneHHbre r,r noBropsrculvecs, vt3 r'oAa B rol pa3nr,rqus B pa3MepHoM
cocraBe KpI,IJII, Koropbre MorJrr,r 611 6rrrr cBt3aHbr c pa3Hofi ceJreKTraBHocrblo

opyAl,Ifi JroBa. Bsr-flereHHrre HaMr.r pe3nwrvs. cBfl3aHbr B ocHoBHoM c
rlpocrpaHcrseHHofi I,I BpeMeHHofr zsr\4eHqr4Bocrbro pa3MepHoro cocraBa Kpr4nq.

Knnveearc ctosa; aHTapKTrrqecxufi Kpr,rJrb, IOxnue OpxHeficrue ocrpoBa,
Tp aAI,IIIHOH HAs, V HenpepbrBHar TeXHOJTOI UU npoMbrcJra, CeJTeKTLTBHOCTr Opy.4r4fi

JroBa, pa3Mepnrrfi cocraB.

BBEAEHI4E

Bnepnue rpoMblcen aHTapKrl,Iqecxoro Kpr,ilr (Euphausia superba) HarrulJr

Conercxufi Coros eule B 1960-x rr. flo Mepe Hapacra:r'vs. BbrJroBa, Bo3Hr,rKJra norpe6uocrr
B coBepueHcrBoBaHr{I{ KoHcrpyKrlr.rfi TpuLnoB u paspa6ome HoBbrx [epcrreKTr{BHbrx
TexHoJloft4fi npouucna aHTapKTr,rqecKofo :({pvnfl. Tarue rexHonofHu 6:'lutu piBpa6oraHbr
coBercKr,rMu )AeHbrMH s 1980-x ff. Cpegra Hr.rx HyxcHo orMerr4Tb
rI{ApoMexaHI{3HpoBaHHbIe ycraHoBKr{, no3Bon*oqr4e nepeKaqr,rBarb ynoB Ha 6opr cy4Ha
B npoqecce rpaneHl4s. B 1990-x rr. pa6orbr 6uru npeKparqeHbr, a MHorlle rexHoJrorurr
yTpaqeHbr.

B locneAHlae roAbr rrosBuracb reHAeHrlr{fl K yBenr.rqeHr,rrc o6reMos Ao6brr{Lr
aHTapKTI4qeCKOfO Kpl{nt. KOHXypeHTHbre, pbrHorrHbre oTHorrreHlr.fl o6ec[eqr.rJrr4 BbrxoA
npoMblcJla Ha KatIecTBeHHo HoBbIfi ypoBeHb. 3ro xacaercr He roJrbKo gunepcu$uKarlprpr

npoAyKIII{U U3 KpI,Int V noBbrlIeHr.rfl ee KaqecTBa, Ho vt npr{MeHeHr.rJr nepeAoBbrx
TexHoJlorfifi npouuc.na. B Hacroqrqee BpeMr HaprAy c rpaAlrrl[oHHbrMr.r rexHoJrorrarrMtr
rlpoMblcna, KorAa rpitfi rroAHr,rMaror ua 6opr r.r Bbrcbrnaror ynoB ya naxy6y, r4cnoJrb3yror r,r

TexHoJIOrUlO HelpepbrBHoro JroBa. oHa saKnroqaercr B [epeKaqKe ynoBa Ha cylHo
HerlocpeAcrBeHHo Bo BpeMr "tpaJre:g.ns,,6es noAreMa rpaJra Ha 6opr, r{To cyrqecrBeHHo
cHLIXaer noBpex(AaeMocTb nofirvrannoro Kpr-rJrr. llpurueneul,Ie coBpeMeHHbrx rexno;rorufi
rlpoMblcna aHTapKT[trecKoro KpHn-fl Tpe6yer or r{ccneAoBarenefi crarr.rcrurrecK[
AocroBepHofi oIIeHKI,I vtx ceJIeKTrrBHbrx csoficrs ro cpaBHeHr.rrc c rpaArrrluoHHbrMr.r
MeTOAaMr,r noBa.

JlureparypHble AaHHbIe cB[AerenbcrByror o roM, rrro pa3MepHsrfi cocraB Kpr,rn{
B paIIHOHZIx ero nOrpe6Urerefi kr B yJroBax Ha)rqHhrx Tpa.noB cr,rJrbHo orn[qaerct
(Reid et al., 1996). 3ro voxer 6urr cBr3aHo c reM, trro pa3Hbre Br,rAbr xrarrlHr{KoB
rIpeA[oqHTaIoT KopMvITbcfl Ha cKorrneHilflx rtpr4re. onpeAeneHHofo pa3MepHoro cocTaBa
(Santora et a1.,2010). Cerexrunsrre cnofrcrBa HayqHbrx r,r KoMMepqecKHX TprrnoB raKxe
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AocrarotrHo cHJrlHo orruqarcrcr (Kasatkina,1997). Hayrnrte rpaJIbI n)n{ne o6nanruearcr
MeJrKrlx oco6efi Kpr,rJrr, rreM KoMMepqecKr,re. Hapr4y c 3TLIM, MHorrrMI4 aBTopaMI{ 6sna
rroKzBaHa BbrcoKarr [pocTpaHcTBeHHas r{ BpeMeHHzur rSMeHqHBocTb pa3MepHolo cocTaBa

aHrapKrurrecKofo Kpr4ns, (Siegel, 1997; Jackowski, 2002; Krafft, Skaret, 2009; Sologub,
Remeslo,20l0).

Oco6esnocrpr npoMbrcna Ha poccuficxou cyAHe <<Maxcuna Crapocrun>>,

B rracrHocru xov6uHupoBaHlre HeflpepbrBuofi u rpaAr{q}roHnofi rexnonoruil npoMblcna,

rro3BoJrr4Jro HaM cpaBHrlTb pa3Mepnufi cocraB aHTapKTr.rqecKoro Kpunq I43 ynoBoB grl4x

AByx rexHororufi c qenbro orIeHKr{ Bnruslnur TexHoJrorrrqecKnx oco6ennocrefi nporurtcla
Ha pmMepHrrfi cocraB ynoBa. flportrrrcer aHTaprTr4rrecKofo KpLInt Ha cyAHe <<Marcuu

CrapocruH)) 3aKrroqilflcs B floucKe u o6none orAeJrbHbrx cxonnenuft paqKoB. flocne .rero

BbrnoJrHflJrcs noAbeM Tpana na 6opr lanrr orKarlKa ynoBa r,r3 MeIIrKa, B 3aBvcuMocrl{ or
TexHoJrofr4r,r [poMbrcna. 3ro [o3BoJrr{Jro prccneAoBarr pasuepurtfi cocraB KpLIJII u3

Kalr(Aoro o6nosneHHoro cKorrJrenvs..{nr cpannenr4s, cereKTr4BHocrLI pa3HbIX texnolorufr
npoMbrcna gro o6crosreJrbcrBo r,rMeer 6orrrruoe 3HatreHr4e, [ocKonbKy pa3MepHblfi cocrae
aHTapKT[rrecKoro Kpr4nt MoxeT MeHrTbcfl oT cKonJIeHLIt K cKonJIeHI,I]O B AOCTaTOqHO

[rLrpoKt4x [peAenax.

MATEPT4AJT r4 METOII4KA
RoucmpyrcmulHbte oco6euuocmu mpcutos. KoncrpyrUl{t rpanoB, rIpLIMeHteMbIX

AnflTpa4nqzonsofi r.{ HelpepbreHofi rexHonorrafr flpoMbrcna, flpr,rHlll,IrruanbHo orJlllqaflacb.
3ro racaercr AnuHbr cerefi, HX roplr3oHTiurbHoro r{ BepruKanbHoro pacKpbITLIs ,r r.L.
Kpovre rofo, Bo BpeMr fipoMbrcna npuMeHrnocb HecKonbKo MoAl4Quxaqufi TpanoB Ant
xax.qofi TexHonor[]I npoMbrcla. OcgonHbre xapaKTeprrcrlrKr.r rpuuloB, I{clonb3yeMblx Ha

rrpoMbrcne aHTapKTt4rrecKoro Kpr{nr Ha cyAHe <<Maxcurvr Crapocrun>>, npI{BeAeHbI

s ra6nlrIle l. flaparr,rerpbr rparroB oflpeAenqntacb B coorBercrBrll,t co craHAaprHbIMLI

MeroAr.rKaMll AHTKOM (CCAMLR, 2011). Pasuep .flqerr B MerrrKe rpana Bo Bcex cn)rqatx
6tu cxoAeH r.r cocraBml 14 MM, 3a ncKrloqeHr4eM TpaAr{rlr4oHHbrx rpaJIoB, rIpI,IMeHteMbIx

B npoMbrcnosHft ce3oH 2010 r., KorAa rlrer MerrrKa6sna HecKoJIbKo KpyIIHee - 20 nrrra.

Ta6.nuqa 1. Xaparrepucrt4Kra rpaJroB, r4cnonb3yeMbrx Ha npoMbrcne aHTapKTLIqecKoro KpI,Infl

Ha cyAHe <dvlaxcuu Crapocrun>>.
Table 1. Characteristics of trawls used on C/V <Maxim Starostin>.

Ce:on
TexHonoruq
rrpoMbrcna

Kon-no.
uogurluxaquft

TpaJroB

[tmwa
ceru (rtr)

fopneouranrnoe
pacrpurue (u)

Beprura:ruroe
pacrpurue (u)

Pa:vep rueu
veurxa (uu)

2009
Tpa.quqlronHas 2 180-200 28-30 21 -25 l4
HenDeprrsHat 2 105 - r40 l1 - 15 t2- l8 l4

2010
Ipa.qnuraounaq I 300 35 40 20

HenDeDrrsHaq I 170 t2 l8 14

Om6op mpaneuuil dna auanuza. [trx cpaBHeHus pa3MepHoro cocraBa r.pr4ns. Lr3

ynoBoB TpzLnoB ueupepsrnuofi rr rpaAr{quonHoft rexHororuft [poMblcna cpeAI,I Bcex

BbrrroJrHeHHbrx rpanenuft s KaxroM r.r3 ce3oHos 6uro oro6pauo HecKoJIbKo rpaneuuit'
Tpaleuur nrr6upalucr raKr4M o6pa:ou, qro6sr MaKcHManbHo cHrr3rrrb BJIrrtHI,Ie

ilpocrpaHcrseHnoft pr BpeMeHHofi ragN{eH.rprBocrrr pa3MepHoro cocraBa Kpuns (ra6t. 2,

puc. 1). .fta cesona2009 r. 6ulo nn6pano 34 rpanenw (I7 p.nfl rpa vquonnofi u 17 gnn

HenpepbrBHofi rexnonorrfi npouncna). Tpareuzx 6sIru BbITIoJIHeHbI Ha nJloilIaArr oKono

I 400 rcr,r'. fitrt ce3oHa 2010 r. 6ulo nu6pano 12 rpateuuir (6 rnfl rpap.nquoHnoft

u 6 Nrs HenpepbrBHofi rexuonorufi npousrcna). lhoqa4r, Ha Koropoit 6snu BbInonHeHbI
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TpurcHr4fl,, cocTaBlqla oKoJro

TpurcHr4ir 3a o6a ce3oHa 6suo
T.e. B pafioHe urenrQonoro cKJroHa.

400 Ku' (puc.
BbrnoJrHeHo MexAy

l). llpeo6na4aroqee rrprcJro

rso6arar,ru 500 v 2000 M.

lO(HUe Oprcic{re
erpoM

loxroe Opreicffi
@:posa (6)

o l3#:"ff*' oi;ffi,?ff-"" n TpaneH[n He EoueAujhe

" B aHanlr3

Puc. 1. flpocrpaHcrBeHHoe pacnonox(eHr.re nu6pannux AItfl aHiurr,r3a rpaneuufi
B npoMbrcrrosufi ce3oH 2009 (a) u2010 (6).
Fig. 1. Position of conventional and continuous trawls selected for the analysis
in 2009 (a) and 2010 (6) seasons.

Bce oro6paHnble p.nr anarv3a rpaneHus 6ststu Bhr[oJrneHbr B rHBape - Haqalre

$eepanr 2009 u fHBape 2010 rr. Ognaro, s 2009 r. TpaneHilfl. rro rpa4uquoHuofi
TexHonoruIu 6rutu BbInonHeHhI B Haqale flHBapfl, a rto Henpepsrnnofi TexHoJrorr,rr.r B KoHrIe
fl:aBapfl - HaqaJIe Qenpanr. B 2010 r. B Haqafie rHBapt BbrroJrHsJ[rcb rpaneHr,rr no
HerpepblBHofi rexnonoruu, a B KoHUe frHBapfl - no rpaAr-rrlrroHnofi (ra6n. 2). O6Uax
npoAonlrl{TeJlbHocrb 14 cpe4Hflfl rny6uwa tpaneuuitt An-fl IByx rexHoJrorr{fi npouucla
6ruz cxoAHbrMLI. Terr,r He MeHee, o6rqnfi ynoB 14 ynoB 3a qac rparre:avfl Tpa1uquouHofi
TexHoJIorpIu npoMblcna oKa3aJrr,rcb 3Harrr,rreJrbHo Bbrrue HenpepbrBuofi (ra6l. 2).

Kporrae roro, npu nu6ope rpaJreHuit Ans. anaJrul:,a )Ar..rrbrBrrJrocb r,r BpeMfl Hx
rIpoBeAeHLIt, nocKoJlbKy cyTorrHbre Mr{rpal4:akr Kpvrnfl Mourr.r [oBJrr,rrTb Ha pasuepurrfi
cocraB yJIoBa. IM rpaguqnouHofi I{ HenpepbrsHofi rexHonoruu npoMbrcna rog6npzurocr,
rro Bo3MolxHocrrr, paBHoe KoJruqecrBo AHeBHbrx r.{ HoqHbrx rpa-ueuuft.

Bsamue npo6 u uccnedoeaHue pa3l4epHozo cocmasa Kputtt Paervrepnrrfi cocran
aHTapKTLIqecKofo Kpl{nt B pa3Hbrx qacrrx rpana Moxcer 6slrr pa3nr,rr{HbrM.

Koncrpyrrl4Buble oco6ennocru opy4ufi noBa He rro3BoJrrJrr.r ylrraQurl[poBarL Mecro
B3flTvIs. npo6. OAuaro oso 6uro nocrorHHhrM AJrr raxlofi TexHoJrorrlr.r flpoMbrcna.
Bo npeur rpaAI{III4oHHoro JroBa upo6rr 6puucs HenocpeAcrBeHHo H3 MerrrKa rpil&,
KorAa ynoB BbLIIHBtL[il xra nzury6y. Bo BpeMr HerpepbrBHoro JroBa npo6rr 6panucs
Ha Bo.{oorAeJrureJre, B Mecre BbrxoAa Kpvrfl r,r3 Hacocnofi rpy6u.

I{ccre4onauur pa3MepHoro cocraBa auTapKTr,rqecKoro Kpr{nr B ynoBax
BhrrorrHfJrr.rcb coruracHo craHAaprnbrM MeroAlrKaM (ccAMLR, 20ll). [nx eroro
6panucr npo6rr ltaccoft l0 Kr, r43 Koropbrx cryrafiurna o6pasou or6upanu
or 200 ao 300 oco6efi. Onpe4ereru4e AJrr,rHbr Kprrnq rpoBoAr4Jrocb c rotrHocrbro Ao 1 rrana.

flocrolrxy pa:lMepHblfi cocras caMrIoB r4 caMoK Moxer AocraroqHo cr.rJrbHo pfftnuqarbcr,
non Kpr,rnr TaK xe olpeAenrncr.
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coJIoryE n.o.

Ta6;ruqa 2. flaparvrerpbr HenpepbrBHbrx vrpalwJvroHHbrx rpareuufi, nu6paunsrx.qnt aHaJllzls,a

pa3MepHofo cocTaBa Kpl4ns.

Table 2. Characteristic of conventional and continuous trawls selected for the analysis.

CesoH
TexHonorug
npoMbrcna

]\! [ara
O6qee npeur

rpaleuni
('{q:N,IItd)

Cpe4nufi
foprr3oHT
rpan. (M)

Cpegww.
r;ry6una
rraecra(v)

Vros Ha

rrpoM.

vcraflae (r/.I)

2009
TpaAr,rquonsag l7 04.01 - 17.01 16:00 64 1 936 17,8

Henpepunnar 1l 26.01 - 10.02 14:00 l5 | 120 9.4

2010
TpaArarluounas 6 24.0r -21.0r 9:30 58 817 22,8

HenpeDrrsuaf, 6 07.01 - 17.01 l2:00 48 I 153 4,4

Beru.rraHa Bbr6opKH cocraBr.rna 1l 408 oco6efi: 8 429 s 2009 r.vr2979 s 2010 r.
(ra6n. 3). KonuuecrBo caMrIoB r{ caMoK B ynoBax rpanoB Tpa.4l{qrroHHofi I4 HenpepblBHofr

TexHonorufi flpoMblcna 6ruo HeoAr.rHaKoBbrM BcneAcrBr,re BblcoKofr crerleHpl

r.r3MeHqr,rBocrr4 coorHorrreHvr noJroB Kpunq. flocnegyroqrafi cpaBHuTenbHblfi aHaJrr4s

pa3MepHoro cocraBa Kpr,rnr no oTo6paHHbrM TpaneHr,rrM npoBoAvnct pa3AenbHo Ant
CaMIIOB 14 CaMOK l.ilfl r,rcKJrror{eHr.rt BJJ.HVLfl, I43MeHqIIBOCTIA COOTHOIIIeHI,IT nonoB.

Cpanuenue pa3MepHofo cocraBa E. superba B ynoBax rpaAr.IqltoHHblx ll HenpepbIBHbIX

TparroB BbrrroJrHrJrocb c r{crroJrb3oBaHr,reM Kpr4Tepr{r flupcoua (f). Kpoue roro, 6ruo
rrpoBeAeHo cpaBHeHr4e qacToT KaxAoro prBMepHoro KJracca Kpl4nt I.nA Tpa!.:/lIIHOHHOfi Lr

HenpepbrBHofi rexHonorrru npoMbrcna, c ucrroJrb3oBaHl4eM Kpl,Ireprlt CrrroAeura (Fisher,
1925). Pesylrrarbr aHrurr.r3a orAenbHbrx pa3MepHbrx KJraccoB npeAcraBneHbl Ha pI4cyHKe 3.

PE3YJIbTATbI

B 2009 r. B ynoBax Bcex 34 rpaleHr{rx, Bbr6paHHbrx Lnfl a:nanvsa, AIrvrlaa rera
E. superba Haxo.qrnacb B rpeAeJrax or 32 to 60 prrr,r. Cpegfi HLIx rpeo6nap:uru oco6u c

pa3MepaMu 45-51 rvrrvr (puc. 2 a). Cpegnar Anr4Ha Kpl{nt B ynoBax HerpepblBHoit u
rpaAr{rr}roHnofi rexuolorufi rpoMbrcna 6nra cxoAuofi (ra6n. 3). BenuvuHa craH.qaprHoro

orKJroHeHr{r or cpeAHefi 4nlrHrr Kpr.rn{ oKa3anacb AocraroqHo 6olrruofi. B ylorax rpanoB
TpaAr4rlr,IoHnofi rexuoJrorfiu npoMbrcna oHa cocraBuna r3,7 u *4,5 MM coorBercrBeHuo y
caMrIoB r4 caMoK. B ynonax rpanoB HenpepbrBHofi TexHoJlor[u craHAaprHoe orKJIoHeHLIe

6rrro 3HaqrrreJrbHo Hr,DKe v cocraBuJlo +2,7 MM y caMIIoB vt +3,8 MM y caMoK.

CoorHoureHr,re rroJIoB oKzr3ztrrocb .IlocraroqHo r.r3MeHqI,IsrrN{. OrHoIIreH}re qt4cra caMuoB

K rrr.rcny caMoK u3MeHsrocb or 0,14 Ao 2,29 B ynoBax rpaAnrlraoHHblx rpanoB
u or 0,44 Ao 1,09 B ynoBax HenpepbrBHbrx rpanos. TeI\d He MeHee, cpeAHI{e 3HaqeHI,It

coorHorxenrlr [oJroB oKa3arnlcb 6nusrraN,ru Anr KpLIns, [ofiMaHHoro c noMoIIIbIo AByx
rexHoJrorufi npouucra (ra6l. 3).

B 2010 r. B ynoBax 12 rparlerrufi, nu6paHHbrx lnfl anurvtsa, Alrvt*arena E. superba
HaxoAlrnacb B rrpe.uenax or 29 lo 60 rr,rrr,r. Or.rerrraso BbrAentJlrlcb ABe pa3MepHble rpynrlbl
Kplrnr. Zx uo.{albHbre pa3Mepbr B cpeAHeM coorBercrBoBaJll4 3HaqeHu.f,M 40-45 MM

Ans repBofi rpynnu u 52-55 MM - Ans Bropofi (puc.2 6).

B 2010 r. KaK caMrlbr, TaK r.r caMKr{ Kpr.rnr 6ruu 3Hat{I,ITeJrbHo KpynHee B ynoBax

HerrpepbrBHbrx TpzlrroB, no cpaBHeHr,rrc c TpaAr,rqrroHHbIMI,I (ra6l. 3). Benuquna
craHAaprHoro orKJroHeHr4r or cpeAHefi Annnrr lrcpvrns. s 2010 r. oKa3aJlacb 3HaqI4TeJIbHo

6onrure, rreM B 2009 r. B ynonax rpaJroB TpaAurlrroHHofi TexHoJIorI4LI npoMblcJla oHa

cocraBr,rJra *.5,7 u 16,3 MM coorBercrBeHgo y caMIIoB LI caMoK. B ynonax rpzlnoB

HenpepbrBHofi rexnolofr4r,r craHAaprHoe orKJroHeHr.re oKa3arlocb cpaBHLITenbHo BbIcoKI,IM

u cocraBvrns *6,2 MM y caMrIoB u *7,6 MM y caMoK. CoorHoneHLIe [oJIoB n 2010 r.
r43MeHrJrocr n 6onee y3KHx npeAeJrax, no cpaBHeHr,Irc c 2009 r. OrsoureHue KoJIrIqecrBa
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caMrIoB K KOJrr{qecTBy caMoK r.r3MeHrJrocb or 0,59 Ao 1,19 B yJroBax rpaJroB TpaAr,rrlHoHHofi

TexHoJlofuu [poMblcna rr or 0,43 Ao 0,72 B ynoBax HelpepbrBHoft TexHoJrorrru.
Teu se MeHee, cpeAHrr BeJrr{q}rHa r{HAeKca caMrlbr I cav^xu oKa3aJracb AocroBepHo Bbrrrre

B ynoBax rpaAurlr{oHnofi rexsoJrorr.ru npoMbrcna (m61. 3).
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Pnc. 2. Pasrraepuslfi cocraB aHTapKTr.rqecroro Kpr,rnr B ynoBax rpanoB TpaAr,rquoHHofi
r.r HerrpepbrBHofi rexHorrorur npoMbrcna B 2009 r. (a) u 2010 r. (6).
Fig. 2. Length frequency distribution of Antarctic krill in catches of the conventional
and continuous fishery technique in 2009 (a) and 2010 (6) seasons.

Ta6;luqa 3. Cpe4nxfl. AnHHa aHTapKTzqecKoro Kpunq B yJroBax rpanoB TpaAr,rrlrdoHHofi

r.r HerrpepbrsHofi rexnoJrorfi r,r flpoMbrcna.
Table 3. Average length and sex ratio of the Antarctic krill caught by conventional
and continuous trawling techniques.

CesoH
Texuororus
lpoMLrcna

llpoauanusuponaHo
oco6efi

CoorHoureuue
noron (M/F)

Cpeguae

LJlr4HA
(ut"t)

Cpe4naa

Anr{Ha caMuoB
(mm)

Cpe4nr-r

,UII,IHA CAMOK

(mm)

2009
Tparuuuonsas 4 163 0,73 47,7+0,1 47.6+0.1 47,8+0,1
HenpepslnHae 4 266 0,82 41,9+0,1 48,4+0,1 47.6+0.1

2010
TpaA[quoHHaq | 445 0,85 48.1+0.2 41.8+0.2 48,3+0,2
Henpepuenar 1 534 0,62 45,7+0,2 44,8+0,3 46,4+0,3

Etts cpaBHeHI{s Bcefo pa3MepHoro psp.a Kpr,rns 6rur BbrnolrHeH aHanr.r3 c
rrcnoJrb3oBaHr4eM KpnTepr.rr flupcona (t'). Pesyrbrarbr 3Tofo recra noKa3€LJrr4 HaJrr{rrr,re

AOCTOBepHbIX p8nl4rrr,rfi B pa3MepHOM COCTaBe Kpr{nr r,I3 ynOBOB IByX TeXHOnOil{fi
rrpoMbrcJla, KaK B 2009, raK r4 B 2010 rr. (ra6r. 4). O4raro recr flupcona noKzr3brBaer

TOJIbKO HaIII4sI{e AOCTOBepHbTX p?-3rl|1|.rl1lir pa3MepHOfO COCTaBa ,UBIA reXUOrOrUfi
rrpoMblcJla, Ho He fIoKa3bIBaeT, B r{eM 3TI,I pa3nfiqwfl coc'roflnpr.

BOIIPOCbI PbIBOnOBCTBA rou 14 J,,lb2(54) 2013 381



conofyE A.o.

Ta6nnqa 4. 3na.reHnq Kpr.rrepr,rr flnpcona 03 w pinMepHoro cocraBa Kpl4nt B ynoBax
TpzrnoB TpaAr.rqroH uoit u HerrpepbrBHofi rexu olorufi npourt c.na.

Table 4. Results of the Pearson f test of length frequency distributions of krill caught
by conventional and continuous fishery techniques.

2009 r. 2010 r.
Tpa.uuquouuar

TEXHOJIOTU'

Henpeprrnua-r
TCXHOJIOTI{'

TpaAnuuouuar
TEXHOJIOTIU

HenpepsrnHar
TCXHOJIOTI{-'I

Cauqu 2l I (pS0,999) I l l (pS0,999)

Cauxlr 242 (p<0,999) 93 (p50.999)

Cvrur'rapurtfi pasN,reDHufi cocraB 256 (p<0,999) 178 (pS0,999)

,{nx roro, r{To 6br orIeHHTb HalpaBneHr.re BbrrBJreHHbrx pa3nuqr4iL pa3MepHoro

cocraBa, 6rrrt errnonHeH 6onee AeranbHbrfi aHurvrc no Kalr(AoMy pa3MepHoMy KJIaccy c

rrcrroJrb3oBaHueM KpnTepnq CrrrogeHra. 3ror aHaJIH3 noKzBaJI, tITo B 2009 r. uacrorbl
pa3MepHbrx KJraccoB 39-44 MM r,r 54-57 MM, coorBercrByroqux Hall6onee MeJIKLIM H

Har.r6onee KpyrrHbrM oco6sM aHTapKTr,rqecKofo Kpr.rJrr, oKa3aJrlrcr AocroBepHo 6onsure s
yJroBax, IIon] reHHbrx no rpaAr.rqrroHHofi TexHonorHl,t npoMbrcna, no cpaBHeHI,Irc C

HenpepbrBHofi (pHc. 3 a, 6). Hanpornn, qacrorbr cpeAHHx pa3MepHbrx KJIaccoB (47-52 l/'w)
6ruu AocroBepHo 6omure B yJroBax, [on] reHHbrx no HerrpepblBHofi TexHoJIoFHI,I

npoMbrcna. Taxaq curyar\vts, B rIeJroM, [pocne)Kr4B€uracb, KaK y caMIIoB, TaK I,I y caMoK

anTapKT[qecKoro Kpunc. O.qnaxo, B pa3MepHoM cocraBe caMrIoB orKJIoHeHrrt qacror
pa3MepHbrx KJraccoB Har{6onee KpyrrHbrx oco6efi 1.ns .qByx rexHoJlorufi npoMblcna

oKa3arnrcb HeAocroBepHbrMr,r. 3ro uoxer 6urr cBfl3aHo c LIHTeHcLIBHsIM pocroM caMIIoB

Kpr{nr 3a rrepno.q IaccreAonanufi.

,Qnrna rena, uu

[oaepurenuHbte ilHTepBar bl

I<s5% I <es-ee%

Pnc. 3. Pa:'rtu'rus qacrorbr punMepHbrx KJraccoB aHTapKTurrecKofo KpI,Int B ynoBax rpzlnoB

rpaAurlproHsoit u HenpepbrBHofi rexnororuu rpoMblcJla B ce3oH 2009 (a,6) z 2010 (e, r);
d, B - caMrl6r; 6, r - caMKr4.

Fig. 3. Differences in frequencies of separated size classes of Antarctic krill in catches

of the conventional and continuous fisherytechnique in 2009 (a,6) and 2010 (n, r) seasons;

a, 6 -males; B, r - females.
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CPABHEHZE PA3MEPHOf O COCTABA AHTAPKTIFIECKO| O I<PLITIfl

B 2010 r. Aorc Hal{6onee MenKopa3MepHbrx oco6efi Kpr,rnq (pasrr.repnue KJraccbr

caMIIoB 34-4I MM Ia caMoK 35, 36, 40 rr,rrra) oxa3anacb AocroBepHo 6olrure B ynoBax
HenpepbIBHbIX TpaJIoB, no cpaBHeHr{ro c rpaAr,rquoHHbrMr.r rpulnaMr.r (perc. 3 s, r).
,{onr Kpyruopa3MepHoro Kpr.rrq (carraqrr 34-41 MM; caMKr{ 5l-54 rrarr,r) 6rura AocroBepHo
6olrlue B ynoButx TpaAHIII{oHHbIx rpruon. .{onx cpeAHr.rx pa3MepHLrx KJraccoB AocroBepHo
He orJluqa-[acb B yJIoBax AByx rexuorornft npoMblcJra, qro, cKopee Bcero, cBt3aHo c
nusxofi .racrorofi BcrpetraeMocrr,r srr4x pa3MepHbrx KJraccoB s 2010 r. (pwc.2 a).

oBCyxnEHr4E
Ilpone4ennrrfi sarrau amuru3 [o3BonprJr BburBr.rrb pa3Irv.tufl B pa3MepHoM cocraBe

ynoBoB TpanoB TpaAIaIII{oHsofr n HelpepbrBnofi rexnororufi [poMbrcna. Patnu'rus n
ptBMepHoM cocraBe AByx rexHonorufi npoMbrcna 6srru o6napyrmeHbr KaK s 2009, TaK r,r B

2010 rr. (ra6r. 4). O4Haxo, neo6xoArrMo ycraHoBr,rrb: cBr3aHbr nu Ha6nrcAaeMLre HaMr.r

pa3nLr<vfl c ceJIeKTI,IBHbIMr.r csoficrsar,rr.r rpanoB vItr4 oHH orrpeAenrrorct
rlpocrpaHcrBeHHo-Bpeuenuoft I,r3MeHq[Bocrbro B pa3MepHoM cocraBe croulenufi Kpunc.

BrrsnreHHble B xoAe anaJrv3a pagnwrurfl B cocraBe ynoBoB TpzrrroB TpaAurlr4ouuofi u
HenpepblBHofr rexnororfiu npoMbrcJra oxa3ilrrprcb HeoArrHaKoBbrMr.r Ans AByx r,rccneAyeMbrx

ce3oHoB. B 2009 r. B ynoBax HenpepbrBHbrx rparroB Kpr,rnb 6rrr n qenoM KpyrHee,
rreM B ynoButx rpanoB rpa.qrrrlr4oHuofi rexnoJrofr.ru (puc. 2 a; pnc. 3 a, 6). HanporNn,
n 2010 r. Kpnnb 6ur KpylrHee B ynoBax rpaAr,rqiloHHbrx rpiuroB, no cpaBHeHr{ro

c HenpepbIBHbIMI4 Qnc. 2 6; puc. 3 n, r). B roxe BpeMr, 3Tr..r pa:lJrr{rrr4.rr B pa3MepHoM

cocraBe BTIoJIHe cornacylorcfl co BpeMeHeM npoBe.{eHr4fl TpureHrlft n xaxAoM ce3oHe
(ra6l. 2). B 2009 r. TparIeHLIt no rpaAr,rquonuofi TexHoJrorru 6svru BbrrroJrHeHbr B Harruure

fllrBaps, a no HerrpepunHofi rexHonorur{ B KoHrIe flHBapfl - HaqaJre Qenpa;rr. B 2010 r.
B Harruure flr.Bapfl BbrrorH.flrr.rcb rpulneHvIfl. rro HenpepbrBHofi rexHor orvy\ a B KoHrIe flHBapfl

- no rpaAr.{quouuofr.

I{3necrro, .{ro Hara6oJree r,rHTeHcHBHbre reMnbr pocra E. superba np[xoArrcr Ha

reprzoA aHrapKrr.rqecKofo nera (Ikeda, 1989; Atkinson et al., 2006; Kawaguchi et al.,
2006). CreAosareJlbHo, pasnaepHnrfr cocraB Kpr4nr AonlKeH r.r3MeH.rrrbcr B cropoHy

WerrryrclaLlrl. cpe4Hefi lJrr,rHbr H )rMeHbrrreHr,r.f, AoJrr{ uau6onee MeJrKr,rx oco6efi. flo naurHrr,r

AaHHbrM B Haqare flHBapfl. KaK B ynoBax rpaAr.rrluoHHbrx rpturos s 2009 f., TaK r.r B ynoBax
HenpepbrBHbrx rpanoB n 2010 f., Kpr.rJrb oKa3aJrcr 6oree MeJrKr.rM, qeM B KoHrIe Mecrqa.

Tarurra o6pa:ou, 3Tr,r pa3nr{svrfl, B pa3MepHoM cocraBe ynoBoB AByx rexHonorvfi
flpoMbrcJra Aonx{Hbr 6rnr cBr3aHbr nper4MyrrlecrBeHHo c ecrecrBeHHbrM rrpupocroM
oco6efi aHrapKrr,rqecKoro Kpprnr (pzc. 3). Tor Saxr, qro pa3nr{qur B pa3MepHoM cocraBe
caMrIoB [porBnrroTcr oTqeTJrr4Bo, a B 9To r(e BpeMq y caMoK oHr4 HeAocToBepHbr,

nolTBep)K.qaer rrpeAnoJroxeHr.re o npeo6ra4arcrrleM BruflHr4u ecrecrBeuHoro flpupocra.

Apyrofi Bo3MoxHofi npnvuuofi pa:nuuufi pasrraepHofo cocraBa Kpr.rnr B ynoBax

AByx rexHororuil npoMbrcna Mo)Ker flBrrfl"rbcfl [pocrpaHcrBeHHar r.r3MeHqr,rBocrb

pa3MepHoro cocraBa E. superba. Brr6op rnfl. aHanrca MaKcr4MaJrbHo 6rrasrrx Apyr K Apyry
rpaleHufi rro3Bonfin cHr,r3rrrb BrrvrflHne 3Toro $amopa. Teu ue MeHee, Tpuureur,rr rro
TpaAr{rlrroHnofi u HenpepbrBHofi rexnonorur{ He 6uru BbrnoJrHeHbr Ha oAHoM r,r roM )Ke

cKonneHr.rl{ Kplrns B o.qHo }r ro xe BpeMr. Heor.{errr.rBbre r{ HeolpeleneHHbre pa3nwlr"rg

psMepHoro cocraBa caMoK, KaK B 2009 r., TaK r4 n 2010 F. rBJrrrorcs Bo3Mo)rcHbrM

cneAcrBr4eM npocrpancrnennoft r,r3MeHrruBocu.r (pnc. 3 ).

Haxoueq, pa3rftlvnfl n cpe4uefi Anr.rHe Kpr.rJrr, coorHorueHr,ru noJIoB, a raKxe B

Berr.rqr4Hax cTaHAapTHofo oTKJroHeHr.rrr, BbrrBJreHHbre Aa)Ke B npeAenax Kaxqoro
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npoMblcnoBoro ce3oHa v no Kaxlofi rexnororuu [poMbrcna, noKa3brBalor Hutlutlue

cyllecrnennofi r.r3MeHqr.rBocrr.r pa3MepHoro cocraBa KpuJIq (prEc. 2).

3ra ecrecrBeHHzur H3MeHquBocrb Mo)Ker 6urs cBflgaHa, flpe)nAe Bcero, c BJIHxHI,IeM

ropHsoHranrnoft qr{pKynrrlr4r.r vt BbrcoKr{Mlr reMrraMr,r nepeMeIIIeHL.Is BoIHrIX Macc.

Ans roro, qro6u cHrr3rrrb BrrvrflHvre ororo Saxropa, 6rmo BbI[oJIHeHo cpaBHeHI{e

pa3MepHoro cocraBa Kpunq Melrq{y 6oree KoporKr,rMvt, rrsrvr4HeBHbJMLI nepLIoAaMI,I c

Hcnonb3oBaHrleM Kpr.rrepr,rr X2 flupcona. llonyreHHbre 3HatIeHI,Is f npegcraBJleHbl B

ra6nraqe 5.

Ta6nnqa 5. 3Ha.{eHr.rq Kpurepur lupcoHa d) Anr pirMepHoro cocraBa Kpunq ro
rrrrr{AHeBHbrM repfioAaM B 2009 u 2010 rr. ,{oeepurenbHble LIHTepBiInbI: 

o - p < 0,999;

"-pS0,99;c-p<0,95.
Table 5. Results of the Pearson 12 test of length frequency distributions carried out by 5-day

Beriods in 2008/09 and2009lI0 season. Confidence probability: A- p < 0,999; B- p S 0,99;
'- p < 0,95.

2009
f paAurluouuarr rexHoJlof lrt Henpepusuar rexHorornc

04-08 sHs. 09-ll qHn. l5-17 sne 26-30 sws. 31 rrrn.-04 $en. 06-10 $en.

^=F:

E{X
cd o)OF
F

04-08 qHs. 116 A 4P g0A l2^ 13g 
A

09-ll sHn. 116A 106 
A 190 A 732^ z))

l5-17 cHn. 4lB 106 A g2^ 46^ ggA

R;
FX69)rT< F

26-30 stts. 900 190 
A g2^ 22c 26c

3l sHn.
-04 Qen.

72^ tJz 46^ 22c l6c

06-10 Sen. l3g A z5) ggA 26c 16c

2010
HeuDeDHsHar rexgoJrorrlt IpaAuuuossair rexHo Jrorr{t

07-12 sns. 13-17 gns. 24-27 sus.
07-12 ssn. t22 201

PcPbrbnd l3-17 sns. 122 950
TpaAuuuonuarr rexgoJroruq 24-17 snn. 201 95

Pe:yrrrarbr aHaJrr.r3a [oKzI3iuILr, tITo roJIbKo pa3MepHblfi cocraB KpLUlfl, rrofiMaHHofo
c rroMourbro rexHoJrorlrr HerrpepbrBHoro npoMbrcna e 2009 r. (26 rrrnapr-IO $enparr),
oKa3arrcr cpaBHVTenbHo oAHopoAHbrM. Pasruepurrfi cocrae Kpr,rJrq, nofiuanHoro B Apyrue
[qT[AHeBHbre nepxoAbr, c]rJrbHo pa3JluqaIcs.

Tarunr o6pasou, pa3MepHbrfi cocrae Kpkrnq Mox(er 6ucrpo r.r3MeHrrbcr Aa>Ke

B TeqeHr,re recflTvr Anefi. I4ueror Mecro nepuoAbr orHocnrenbHoi cra6unbHocrl,I
pa3MepHofo cocraBa, gro, 6esycnonno, cBt3aHo c oco6euHocrqMr-r roppr3oHTanbHofr

rlupKynqurl{ n pafioHe.

3AKIIOqEHI4E
B pesynsrare rrpoBeAeHHoro anaJr43a HaMrr He 6burr4 o6Hapyx(eubl HanpaBJIeHHbIe

r{ noBToprrcrl}Iecr r43 foAa B roA pa3nvl{r4fl B pa3MepHoM cocTaBe Kpr4Jrr, KoTopble MoIJIrr

6u 6rlrr cBr3aHbr c pa3Hofi ceJreKTr.rBHocrbro opyguit JroBa. B roxe BpeM.f,, ne 6rrno
non) reHo AocroBepHbrx cBHAereJrbcTB nonHoro orcyTcrBlrfl. pa3nwr'rfi s cerexTr{BHocTI,I
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TpanoB. Tarvu o6pasou, MoxHo cxul3arb, qro pa3nL:unfl B ceJIeKTLIBHocrr,r rpzlrroB
BO3MOIIGbI, HO OHI4 MZIJIbM nepeKpbrBaroTcs npocTpaHcTBeHHo-BpeuenHofr
lr3MeHqrlBocrbro pa3MepHoro cocraBa Kpr,ur-f,. BHsnreHnbre HaMr,r paslfiruvs B pasMepHoM
cocraBe ynoBoB ABlx rexHonornfi npoMbrcna cBr3aHbr, B ocHoBHoM, c [pocrpancrseHHofi
vt npeueHuofi r,r3MeHqr4Bocrbrc. BcreAcrsue 3Toro, AaHHbre Ha) rHoro na6nro4enz_a,
non)rureHHble c noMolllbro rpa4raquonuofi pr ueupeprrnuofi rexnonorufi [poMbrcJra,
flBJrflrorcfl corlocraBr,rMbrMr,r vt Morvr 6srrr coBMecrHo r{clonb3oBaHbr B HavqHrrx
r{ccneAoBalJldflx.

BnAfoAAPHOCTT4
Anrop BblpCIKaer 6raro4apuocru corpyAHr.rKy na6oparopuu npu6pexusrx

uccle4onaHIafi OfyII <BHI4PO)) A.I4. Byxuoncrovry 3a HeorleHrlMyro rroMorrlb B

B brnoJlHeHr4v MaT eMaTHqecKr{x pacqeToB.
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COMPARISON OF LENGTH FREQUENCY DISTRIBUTION
OF ANTARCTIC KRILL (EAPHAASIA SUPERBA) IN CATCHES

OF COII-VENTIONAL AND CONTINUOUS FISHERY TECHNIQUES
O 2013 y. D.O.Sologub

Russian Federal Research Institute of Fisheries and Oceanography, Moscow
Combination of conventional and continuous techniques during krill fishery at

the Russian commercial vessel <<lVlaxim Starostin> allowed to compare the size

structure of the Antarctic V,rlll (Euphausia superba) caught by these two
techniques. Differences between size composition of krill caught by
conventional and continuous techniques of fishery which could be connected

with the trawls selectivity weren't found. We assume that the possible influence
of differences between selectivity of fishing gears were exceeded by significant
space-time variability of Antarctic krill.
Key words: Antarctic krill, South Orkney Islands, conventional and continuous
techniques of f,rshery, selectivity of fishing gears, length frequency distribution.
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