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OronqarerbHblfi BapI,IaHr rlonfl eH 29 . 12.20 12 r
O6rexrou uccneAoBaHr4fi rrocnyxun cepblfi MopcKofi e>K Strongllocentrotus
intermedius, rrrupoKo pacnpocrpaHeHHblft B npll6pexbe ceBepHoro flpl4Mopbt.

Yctauonleuo, rrro 6olruroe KoJrurrecrBo JII,IqvHoK exa, nplIBHocI,IMbIx

B 3aJr. Bla4rlrrallpa, oceAaer Ha KoJIJIeKTopHbIe ycraHoBKH rlo BbIpaIqI,IBaHHIo

npriMopcKoro rpe6euKa. PaccMorpeHa Bo3Mo)KHocrb rloApalqvBaHufl oceBllrefi

MoJroAr,r e)r(a Ao xol3Hecrofixofi craAuu B BblpocrHblx caAKax I,I AaJlbHefiIuero

pacceneHr,rs, Ha o6eAueHsrre vrrr4 noAopBaHHbIe rlpoMblcnoM ) racrKlt

orKpblTofo npu6pe)Kbt.
Knnrteearc ctroqa: cepblft MopcKofi ex, tlcKyccrBeHHoe Bocnpol'I3BoAcrBo,
IIU CIEHHOCTb JII{II}IHOK, POCT MOJI OAI'I' 3AN' BNA.{I4MLIPA.

BBEAEHI4E

flpourrcel MopcKHx ex(eft B rpr6pexbe flplrMopLt 6un Haqar c 1990 r.

ExerOlnui,t ux B6IJISB Ha npoTtx(eHI4I,I ABaAUaTu neT coCTaBIseT 1,25-1,55 TbIc' T'

B sTOT nept,t6.q Ao6bIrIy e]Ka IIpoII3BOAI'tnu x63teBa 3aKpeIIJIeHHbIx 3a HLIMI4

pbrfiOnpOMbICJIOBbIx ytIaCTKOB, npfl STOM I436IMaJIH TOJI6KO peKOMeHAOBaHHyIO qagTb

rronoBo3peJroFo exa, trro o6ecneqlrBiuro BbIcoKI{fi pe[poAyKTlIBHbIfi IroreHIIrraJI KaK Ha

KoHKpeTHOM yIacTKe, TaK I,I Ha Bcefi aKBaTOp[u B IIenoM. ,{4x nog4epxaHg'fl 3a[acoB exa

HA CTA1:/'nbHoM ypoBHe c BbrcoKr4Mr{ TOBapHbrMI,I Ka!IeCTBaM}I' Ha aKBaropI',IJIx IrpOBoIr4Irtr

Menr{opaTr{BHbre Meponpr4rTr,rr [o co3AaHtIIO IIOneft JIaMI'IHapI4I'I KaK KOpMOBOfi 6aSrt'

Taxxe yTLIII,I3LIpOBaIIu cTapblx oco6efi, ilepecuDKIIBaIIu Tyropocnyrc MonoAb vI3

He6naro[pIlJITHbIx Mecr o6l4TaHr4fl Ha )^{acrKl{ c AocraroqgblM KoJII4qecrBoM nalavHapur4

(Kpynnona, flaBnrcu:KoB, 2002). 3ru Mepbl IIo3BoJII'IJII{ npII I4HreHcI'IBHoM npoMblcne

coxpaHtrb 3a[ac Ha cra'v|rbHoM ypoBHe.

Haqnsag c 2004 r., B oTJILIque oT [peAbIAyIqpIX JI9T' flpoMblcen ceporo MopcKoro

e)Ka rrpoBoAr,rTcr Ha ocHoBe AoJreBoro YIacTLrs. pbI6oilpoMbIIIIJIeHHbIX llpeAnpl{flTrlir B

ocBOeHuI,I o6rqeft BbIAeJIeHHOfi rnorrr. flpe.UnpuaTv:fl' He IIMet oFpaHvuenvfl B pafroHix

Ao6br.ru, cocpeAoToqruwt [poMbrcen Ha ylacTKax c Hal{6olee BblcoKofi IJIOTHOCTbIO

rpoMbrcnoBbrx (GoMMepqecKr..rx) oco6efi (50-65 MM) e)Ka, qacTo BbI6I',IpaJI erO flOJIHOCTbIO'

,{onomrurenbHylo Harpy3Ky Ha norynsqum cepolo ex(a TarcKe oKa3bIBaII 6paronrepcrufi

flpoMbrcen. Bce 3To rrpr4Beno K cH]IXeHI4IO npoMblcnoBoro 3alaca exa B ceBepHoM

Ip"rop". c 8-9 rbrc. r. n 2002-2004 rr. Ao 5,7 rstc. r. B 2005 r' c nseAeHI'IeM

flptrpoAooxpaHHbrx Mep, 3anac npoMblcnoBblx oco6efi exa cTa1vlrr43upoBanct u n 201I r'

AocrLIr ypoBHt 2004r. (9,3 ruc. r).

BocCranouleHl,Ie 3aIIacoB ceporo MOpcKorO exa B npl{6pe)KHblx BoAax B CeBepHOM

[IpUrr,rOpre, OCO6SHHO Ha Tex ) IaCTKax' r.{e OHH 3HaqHTeJIbHO IIOAOpBaH6I' AOCTaTOqHO

axryanino. B -fnonuu, norpe6nrlor nop'AKa 415 KoJII'IqecrBa Bcefi Ml{poBofi Ao6bIqI'I exa

(Bedard, lg73). Vz-sa cHuxeHr.rs ypoBHq 3anacoB B CBOTIX BOAax' B -tlnoHul4 pZBpa6oraHa
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14 ycflellrHo npI,IMeHteTcq TexHonofr4r ero ToBapHoro BbrpauuBaH[s B rrpHpoAHbrx
ycnoBlltx I{3 non)nleHHblx B 3aBoAcKrrx ycnoBurx Jrrlqr.rHoK r,r MoJroArr (Saito, Miyamoto,
1983). ZcnomgosaHr{e 3aBoIcKoro MeroAa rron} reHr,rr MoJroAtr, Ha Harrr B3rJr_f,A, ABilaercs.
aKTyzLJIbHbIM ToJIbKo AJII rex pafionon, rAe npupoAHbre 3anacbr noJroBo3penrrx exefi
nonHocrblo orcyrcrBylor r.rJrr{ Mr,rHr,rMtulbuu. llpu HaJftyrvrvt AocraroqHoro KoJrrrqecrBa
[pol,I3BoAHrelefi exa aiIbrepHarLIBHbIM MeroAoM yBenr.rqeHvr ero 3anaca flBilAercfl
co3AaHlre xogqficrs no [oApaIqLIBaHI,IIo MoJroAr.r, Jrrrqr,rHKr,r Koroporo aKTr.rBHo oceAaror Ha
KonneKropHblx ycraHoBKax c flocneAyroqei nepecagxofi ee Ha yracrKr4 c xopomefi
xoptrronofi 6asofi (nonx narvrunapun).

B npu6pex(be ceBepnoro llpnMopbs r4Meercr AocraroqHoe KoJrr.{qecrBo ) racrKoB
nppIroAHblx Ant I,IHTeHCI4BHOTO OCeAaHVrfl JIVIqUHOK CepOrO MOpCKO|O exa U VX pa3ButTkrfl

Ao xlI3Hecroftrofi cra4r4tr.3arus Bragrarr,rupa B KarrecrBe rronr,rrosa 6srl nsr6pan HaMu rro
AByM [pnquHaM. Bo-nepnblx, 3To eAr,rHcrBeHrtsti,t sanuB 3aKpblTofo runa Ha ceBepo-
3anaAHoM no6epexre llpul,roprr. finuua 3aJrr.rBa no MeprrAuaHy cocraBnqer
5 Mull, uupl4Ha 2,5 MI4JItr. Bxog B 3an. Bna4urraupa r,rMeer rrrupr4Hy 1,3 Mvrrrvl
npu uy6une Sapnarepa 6onee 30 nr (Jloquq -flnoHcxoro Mopr, 1954).Ilpeo6na4aroulufi
TI4[I rpyHTa, oco6enno n uy6oronoguofi qacrvt, vJr vr 3avreHHbre n pasnoft creleHr4 necKr,r.
llo uepe npu6luxeHllt K 6epery, oHr4 cMeH,slorcs lu6o necqaHbrMrl nJrrxaMLI, r.rHofAa,
nepexoAflIrII4MI'I B poBHbIe cKiurprcrhre orMocrrr.r, lu6o n MenxoBanynHhre r,rJIH rzLJIeqHbIe
pa3Bulnbl. llnoulaAu rna, 3anflTble rBepAbrMr{ rpyHTaMu He3Haqr,rreJrbHbr. Ha nxoAurrx
Mblcax 3urvrBa 6epera, o6pasonanHble KpyrIHbrMLr BiuD[{ awyr) 14 Kpyro yxoArrrlue B BoAy,
HaxoAsrct B 3oHe cnnrnofi npu6ofinocru, u [penqrcrByror cno6ognofi Mrrrparlgr.r
rngpo6vonroB r,r3 3zlnlrBa u o6paruo.

Bonrruyro qacrb refinoro nep[ora foAa, Jlero-Harrzlno oceHl4, Bo3AyIrrHbIe Maccbr B
npa6pexHofi 3oHe lrccneAyeMoro pafiona HaxoAflTcr nor nos4eilcrnuenr MyccoHoB
(fuaportnereoponorrs r rHApoxnMlfl...,2003). B pesynrrare srofo rpoqecca o6pasyrorcx
HarOHHbIe TeqeHH{' KOTOpbIe [epeMeIIIaIOT [OBepxHOCTHbIe BOAHbIO MaCCbI LI3 OTKp6ITOIO
Mopt B 3aJrI'IB, [pI{ 3ToM 3aHocl4Tcs 6olrnroe KoJII4rrecrBo rIJIaHKToHa, coAep)Karllero
JITISI4HKI4 pa3nl{qHblx ru4po6uonron. 3Havurenrnyro ponb B r4x npuBHoce r4rpaer
flpvrr'ropcxoe reqeHl4e, T.e. 3arILIB flBrrs.ercflHaKo[areJleu 6olrruoao *ont"acrBa Jrnrrr.rHox,
B ToM qr{cJre rrpoMbrcnontrx 6ecno3BoHorrHblx.

HaroHnue reqeHrrt co3.{alor cl,IcreMy KpyroBoporoB B [oBepxHocrHbrx
3AIrr4B4 B KOTOpbIX JTLIIILIHKI4 Cepofo exa npoxoAtr Becb IIr,rKJr pa3Bkrfr4fr Ao
oceAaHHs. B npu4ouHoM cnoe orMeqaercs KoMrreHcarlrroHHblfi sHHoc Bo,q rr3
(flocrHona, 1962).3rznr o6rscnsercr ror Saxr, rrro Ha rry6nnax 6o:ree 10 r'r
3aJrr{Ba Jrprqr4HKtr npaKTr4qecKr4 oTCyrcTByroT.

Ceprrfi uopcrofi ex 3aHLIMaer npaKTrrqecK[ Bce rBepAbre rpynTbr B 3iurr4Be.
Bo scex pa3MepHblx rpyfinax, oflpeAeJrqroufixc{ ,,o pa3MepHbrM xapa*Tepr4cr'KaM B
orKpbIToM npz6pexre KaK ((MoJIoAb), cpepeKpyrhr)) u (flpoMbrcnoBbre)), npeo6la4aror
5-8-'neruze oco6u, c MaKcI{ManbHbIM Bo3pacroM 14 r,er. Hanuqile 6onrruoro KorfiqecrBa
MenKopa3MepHhrx B3pocJlhrx exefi o6ycloaleHo I{3onr{poBaHHocrbro 3arvrBa,
cnoco6crsYrorqefi co3raHl{Io 6omuux nrornocrefi er(a npu orpaHr.rrreHHocrr.r B
MI4rpaIIu{x u 6eAsocu4 KopMoBofi 6ass (npu 6onsuroM pa:}Hoo6pur"" $uro6eHroca n
3ZLJII'IBe nal/r4llapldeBble BOAOpOCnI,I rpaKrr.{qecKr{ orcyrcrByror) (flaanrovroB rr Ap., 2009).

Tar' n xos-f,ficrse rlo BbIpaIqI4BaHLIIo [pr4MopcKoro rpe6errrKa B KonneKTopax-
caAKax noABecHblx ycraHoBoK B 3an. Bna4zrvrnpa ex(eroAHo oceAaer 3HaqurenbHoe

BOAaX

c"ra\r4v
3AJflIBA

BHyrpr
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KOJIr{qeCTBO MOJTOATT CepOrO MOpCKOTO e)Ka, KOTOpOe nO3BOJrr,rr TTOCTOflHHO nOnOJIHTTb

noAopBaHHbre npoMbrcJroM pbr6oJroBHbre )rqacTKI,I.

I{enr pa6oru - r{3yqeHr.re Bo3MoxHocrr.r nonyrreHlrr 6omuoro KoJII,rqecrBa

xusHecrofircofi uoroAr,r ceporo e)r(a Ha rpe6eurxonofi nraHraIInLI B san. BraAI,IMvpa, g^nfl

lorroJrHeHr,rr noAopBaHHbrx [poMbrcJroM ero ecrecrBeuublx noceJlenufi n npu6pexre
ceBepHoro flpurraopsr.

MATEPI4AJTI"I METO.IIbI

MarepuanoM AJrr Hacrosuefi pa6orrr nocnyxr{Jru cepble e)KI,I Ha paHHI,Ix cra4uflx
pa3Bvrtvrs,) co6paunue B 3zlr. Bra4uur.rpa B nepuoA c 1999 no 2003 rr.

lpn usyueHr.rr nepuoAa pa3MHolxeHr.r.f, H ycraHoBreuvs. cpoKoB Hepecra cepbrx
exefi ux co6uparr,r B 3iur. Bra4xrr,rupa 14 sa ero npeAeJraMr.r - y M. 9erupex Cra-n.

fosaAusrfi r-rHAeKc (fI4) paccur{rbrBzurfi no $oprrryne: n : a/p x 100, rAe a - cpeAHtr Macca

roHarl, r; p - Macca rena oco6u, r u n - roHaAHbrit uuaexc y o/o.

,{na onpeAeneHr.rr npoAyKTr,rBHbrx ) racrKoB c MaKcl,IMarssofi rouqerrrpaquefi
Jrr{qr.rHoK ceporo e}Ka Ha aKBaropnr.r 3an. Bra4r,rrraupa s 2000-2002 n. I{3) IuuIH rrx
ropr.r3oHTurirbHoe pac[peAeJreHv e.

Ha6nro.qenkrfl ga Ar,rHaMr.rKofi qucnennocrr.r Jrr4qr.rHoK ceporo exa Ha rIccJIeAyeMbIX

)AracrKax npoBoAr{nu c 1999 no 2002 r. Ars 3Toro oAr{H pa3 B rpkt AHr Ha oAuofi craHrlr{rr
n qeurpamHofi rracrr,r 3aJrHBa c6op [JraHKToHa oc)ruIecrBnrnn c noMolrlblo cerr.r

Anurreftua roraJrbHo or 10 Ao 0 M. KonlrqecreeHHyrc oueHKy JILIqHHoK BeJILI c
r,rcnoJrb3oBaHr.reM KaMepbr Boropona r{ M}rKpocKona MEC-9. 3arerra rpoBoAnnfi nepecqer
KoJrvqecrBa Jrr.rqr{HoK Ha eAr.rHr{qy o6rervra BoAbr no $oprrayne: N : n (4 / n d' h) k ;

rAe n - KoJrrlqecrBo irr{qr,rHox n npo6e (exr.); d - Anauerp BXoAHoFo orBepcrnr ceru (crr,r);

h - rny6rlHa, Ha Koropyo orycKzrJracb cerb (ru); k - roeQQuqr{eHr $unrrpaqur4 cerv
(npraHrauaercr 3a e4uHuqy).

tlucrenHocrb oceBrrrrx exefi r4gy'r'urv Ha AByx runax KoJrJreKTopoB, AJII Koropbrx
cnequzlJrbHo no46upa.nr.r Marepr,ranbr c rxepoxosarofi fi pa3BerBneHsofi noBepxHocrbro no
aHaJroruu c npupo.qHurrau cy6c, paraMvr, rAe 6omure Bcero BcT peqarorct MonoAble exu.
flepnar KoHcrpyKrlrrr KoJrJreKTopoB npbgcrannsra co6ofi rupr-flHAbr cerHblx MerrrKoB

(ruer 10 x 10 rr,rrr,r) c pa3nuqHbrMu HarroJrHvrrerrflMv\ Koropbre noABr3brBaJILI Beprl{KanbHo

Ha noBoArlax Ha paccrorHr,ru 0,5 M Apyr or Apyra. B KaqecrBe Hanornurerefi
r,rcnoJrb3oBaru: aHQenbrlr{rc (no 0,3 Kr Ha ueuror), pIl3oI,IAbI raMr4napvu (no 20 ur.
ua ueurox) fi rI)rrKH KanpoHoBofi pu6ononnofi ceru 6ly (no 100 r na rraeruox).

Bropofi Tr,rn - rupnrHAbr KonneKTopoB co6upasm u3 paKoBLIH flpl{Mopcroro
rpe6euma, noJlrlgrr,IJreHoBbrx nJracruH Ar{aMerpoM 0,3 u, ocKoJIKoB 6eronnrrx 6roron,
o6rolaros ruuQepa, AepeBsHHbrx 6pycron u o6pesxoe asroruo6r.rJrbHbrx urnH (no 20 ur.).
3ru cy6crparbr HaHu3brBaJrv Ha KanpoHoBbre BepeBKr,r Ha paccrotHl{vt 20 cu Apyr or
Apyra. [tmr'a Bcex rurroB KonnexTopoB He rrpeBbllllana rpex MerpoB.

B r.rroJre Bce KoJrJreKTopa BbrcraBJrrJrr,r s 6yx. CenepHar 3aJI. BraAr.ruupa Ha

rpe6eumonofi nrarnaqurr B Tpex [oBTopHocrtx AJIS flon]rqeHlat cpeAHI,Ix sHa.reHl,Ifi

KonilqecrBa ocesmefi MonoAr{ ceporo exa.

[nt onpeAeneHr{r o6qefi rrucJreHHocrrr MoJroAbrx exefi n rpe6eurKoBblx
KoJrJreKTopux vt3 prrHbrx Mecr ycraHoBKr.r 6patm no rpl{ KonneKTop-caAKa,

npeAcraBnrroqux co6ofi rr{pnrHAbr rroJrr,r3Tr,rJreHoBbrx [Jracrr4H (no 20 mt.),
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pa3MeIIIeHHbIx Ha paccrotHlru 30 crra lpyr or lpyra s cerqarofi o6ono'rxe c s.reefi Aeru
10 x 10 uu. Ha aHanr,r3 B3qrbr ra o6pa6oraHLr exu us 60 KonneKrop - caAKoB.

Ha6rroAenra-fl 3a pocroM oro6pauuofi r4s KonneKrop-caAKoB MoJroAr..r exeir.
ocyulecrBJlflItucb B BeceHHe-ocennufi reprol 2001-2003 rr. B BbrpocrHbre caAKr{
pa3MepoM 0,3 x 0,3 x 0,3 u c o6oroqxofi rs .uenu 10 x 10 urru roMerrlaJrr..r MonoAb exa
(no 100:xs.) c AHaMerpoM 10-15 rurra.

IIo Asa caAKa c MonoAbro exa 6suu BLrcraBJreHbr B 3urJr. Blaguul,rpa Ha pa3Hbrx

)nlacrKax rpe6eurxonblx nJIaHTarIzfi (n roJrrrle nogu) ua uy6uHe 3 rr,r c fioAKopMrofi us
naMuHapr4r4. Taxxe aHilIoruqHbre caAKrl 6rrru BbrcraBJreHbr Ha FpyHTe (rn. l0 rr,r)

6ea no4ropMKLI. 3a npe4enaMr.r 3aJrr.rBa (y M. rlersrpex Cxa-rr) ca4Kr4 6run BbrcraBJreHbr Ha

AHe Ha rny6uue l0 rr,r c noAKopMKofi us naMvnapvv.

Pocr pmHopa3MepHbrx rpyfln MonoAbrx exeft r,r3] rnJrr,r c aBrycra 2002 r.
no Hor6pr 2003 r. B noABecHbrx caAKutx c sqeefi 6 x 6 MM H 3 x 3 rrarra. C grofi rlemro
B ABa caAKa c s.Ieefi 6 x 6 rr,rrra 6ruu orAenbHo noMerrleHbr exu (no100 srs.) co cpeAHr{Mr,r

pmMepaMr{ naHrlrlpq 16,4 u 7,9 v'v^. B lna Apyrr,rx caAKa c qqeefi 3 x 3 MM orAeJrbHo
orcaxrBiullacb exl{ co cpeAHr{M pa3MepoM naHrlr,rpr 16,1 u 7,4 rr,rrr,r (no 100 ers.).
B xax,qufi caAoK Ao6anrqru JraMr,rHapr4ro. flpupocr Maccbr exefi B grr,rx caAKax
paccMarpllBzulll B roAoBoM rlr.rKJre c Hor6pr 2002 r. no uor6pr 2003 r. rlepes Kzuxlbre
15-20 4Hefi nporo4vnr4 r,r3MepeHr,rs naHrlupq r.r Maccbr raxAoft oco6pl.

Crarucru.IecKyto o6pa6orxy BbrrroJrHrJru o6qenpunsrbrMr,r MeroAaMr.r c
r.rcnorrb3oBaHueM rraKera rporpaMM STATISTICA. V. 5.5. 1999.

P E 3YJIb TA T bI T4CC NE NOB AHI4IZ

flo nauruu .(aHHbIM B 3nrr. Bna4HrvrNpa n 2002 r. foHaAHbrfi usAerc ceporo exa
B LIIoJIe cocraBJItJI 5-loA, Aocrr,ruu cBoero MaKcr.rMyr!{a n nepnoil AeKaAe aBrycra - l2%.
B xosqe aBlycra B cBt3lr c oKoHqaHr,reM Hepecra rroBceMecrHo ga6lroAa-nocb cHrrxeHr,re

ero BerrnquHbr Ao 5% (puc.l).
flo AaHsrtu f.I,I. Burroporcxofi u B.I4. Marseena (2000) Hepecr ceporo MopcKoro

elra Ha Bcex flpuneraroqfix K 3an. Bna4ulaupa ) racrKax npu6pexrx HaqnHaerct
so 2-3 AeKaAax uIoJIt npr,r reMneparype npr{AoHHofi soAH 14-16" C, ror4a rouaAsrrfi
LIHAeKc Aocrllraer 15-20%.llnx uepecra, KaK npaBrrJro, np[xoAr{Tcr Ha nepByro nonoBraHy
aBrycTa r.r npoAonxaeTcs. Ao KoHrIa Mecrqa.

10

o 
,,on" aBrycr cexrn6pu orn6pu

Puc. 1. I,I:uenenue roHaAHoro rrHAeKca (fLI) y ceporo MopcKoro exa B san. BraAr.rrraupa (1)
H y M.r{erupex Cxwr (2) (-flnoHcroe rrlope) s 2002 r.
Fig. l. Fluctuations of grey sea urchin gonad index in the Vladimir Bay (1)
off cape Four Rocks (the Japan Sea) in 2002.
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Taxoe pacxo)KAeHr,re B 3Haqesusx fLI B 3aJrHBe r.r 3a efo npeAeJraMu o6rqcHsercq
TeM, qro y u. r{errtpex Cran ecrecrBeHHoe noJre IravlaHapr4u ;rrroHcKofi n reqeHue
HecKonbKLIX JIer I{cKyccrBeHHo norAepxrdBaJrr,r, qro o6ecnequBiuro xopouyro KopMoByro
6azy gr'n ceporo MopcKoro exa. O6ecneqeHHocm nuqefi rr orrrrlMaJrbHbre reMneparypbr
rrpLIAoHHoft soAH no3BoJlr.mla e)Ky aKTr{BHo Hepecrurbcfl c KoHrIa vfiorrs Ao cepeAr,rHhr

cevrrr6pt, u florloJlHrrb Jrr.rquHo.rHrrfi flyn B 3aJrr,rBe 4o orrx6pr. flporuno[oJro)rurur
KaprI{Ha na6lroAa-nacb B 3aJrr4Be, rAe npaKTI,IqecKI4 orcyTcTBoBana naMr,rHapr{r, a florrhrrKr,r
ee Boclpoll3BoAcrBa He AaBarru noJroxlrrenbHofo pe3yJrbrara. Ilurqy e)Ka, B ocHoBHoM,
cocraBntnll Hll3KoKaJropufiuue BoAopocnu, TpaBbr Lr 4e'tpr4't. Marcruanbuoe 3HaqeHr.re

fI4 6un He BbrcoKr.rM.

rluclennocrb rI4qI,IHoK ceporo Mopcxoro exa B san. BraAVMHpa rrocne Hepecra
3HaqLITeJIbHo BapbI4poBaIIa. ,{ocrarouuo BbrpaxeHHbre rrrlKr.r ee rlr4creHHocrr.r

cBllAerenbcrBoBanr{ o nonoJlHervl:zr. Jptqr.rHoqHoro nyna I43 orKpblTbrx pafiouon Mopt
HATOHHbIMI,I TEIIEHH.'IMI,I.

B san. Bla4urr,rupa JII,rqr,rHKr.r exa Ha paHHr.rx craruflx flpucyrcrBoBrlrrpr B [JraHKToHe

c aBrycra no orcrx6pr, a Ha 6oree rro3AHrrx cra4r4flx Bcrpeqarr..rcb B MeHbrrr[x
KoJII{qecrBux. Taroe coorHorrreHue BcrpeqaeMocr[ pa3nr4rrHblx crarui't JILIIIITHoK

B [JIaHKToHe BnoJIHe cornacyercr c AaHHbrMr.r rnoHcKr4x HccJreAoBarenefi (Kawamura,
Taki, 1965; Kawamura,1970,1973 ).

JI[.{uHrH exefi Ha pa3nurrHblx cra4uflx pa3BrTr4fl B rroBepxHocrHhrx BoAax
Bcrpeqanucb B Ter{euue 2-3 HeAeJrb r{ pa3Hocr{Jrr.rcb rerrennflMvt Ha paccroflHun 6olee
1,5 xu or 6epera, pI ToJIbKo B craAr.ru MeraMopQosa oHr.r B 6omruprx KorurrecrBax
Bo3Bparqan[cb K 6epery.

B 3tul. Bna4unrupa orMeueHbr ABa nr.rKa rlrcJreHHocrr.r Jrr,rrrr.rHoK ceporo elca.
llepnrrft rL{K Hepecra exa B 3ilJrrlBe 6ur 3aperr.rcrprrpoBaH B aBrycre, npfi 3ToM
MaKcLIMaJrbHbIe BeJIHrrpIHbr qucJreHHocrvt Jrvtrrr4moK orMeqanvcb B 1999,2001 u 2002 rr.
- 3,4; 2,7 u 2,2 tstc. 9x3.4r,t3, coorBercrBeHHo. Bropoil rrraK npuxo rr4ncfl Ha cenra6pr
- Haqaro orcrx6pa, npl{ 3ToM nau6onruras trficneHHocrb Jrr4qr,rHoK orMerranacr s 1999 r.
- 4,2 rrrc. ers./M3 u B 2001 r. - 5,0 rHc. gxs./u3. B KoHrIe oxrr6px Jrr,rr{r4HKH exa
B [JraHKroHe He Bcrpeqarr4cr (puc.2).

cexrn6ps orrn6ps

o

Pnc. 2. [uHauura qucreHHocrr,r JrrrtrprHor ceporo MopcKoro ex(a
n 1999-2002 r.
Fig. 2. Dynamics of grey sea urchin larvae number in the vladimir Bav in
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TABIIOI{KOB B.A., IIIEIIEJIb H.A.

XaparrepHo, qro 3a rrpeAenaMra 3iurrrBa B 3Tr.r roAbr (anrycr-orrr6pr) KoJII{qecrBo

rurrrrHoK Ha ruy6uuax 10-0 rra rore6arocb B npeAenax 0,2-0,6 ruc. srg./u3.

OcnosHsre KoHrleHTparlur.r rrlquHoK Ha paHHr,rx cra4r4flx B 3aJI. Braguruupa 3a Bce

BpeMr uccle4onanufi 6ulH orMerreHbr B 6yxrax Cenepna.r, Cpe4nrx v lOxnas.
B qenrpanrHoft .{acrvr 3urr4Ba qr.rcneHHocrb I4x 6rua M[HI4MiLIIbna. Marcr.rMilllbHoe I{x
Korr4qecrBo (go 4-5 Tbrc. exs./rra3) BcerAa orMeqirJrocb Ha ylacrKax c noABecHbIMn

nnaHTaur{rMr{ no KyJrbrr,rBr4poBaHvro [pr{MopcKoro rpe6eruxa. Ocesmfie Ha AHo rt4r{[HKI,I

elr(a Ha cTa[vv rr,rerarvropQo3a, JroKturr.r3oBitrlpIcb Ha ) racrKax c KaMeHHcrbIMI,I rpyHTaMI{.

JIH.rLrHxr,r exefi Ha cral.r4r4 oce4ankrfl, o6raAaror oco6ofi us6uparelbHocrbro K

Trr[aM cy6crparos. Tomo rBeprbre r.rJrpr, r.rMeK)rqr{e B cBoeM cocraBe KpyrIHbIe $paxquu,
rpyHTbr c uurpo6uanrnofi nlesrofi (ocnonnrrru ucroqHl{KoM rIt4uII{ Ans IoBeHLIJIrHbIX

oco6efi MopcKr4x exefi) r.r MHororrurcJreHHbrMu y6exuulaMl4 or xLIITIHLIKoB oKa3aJILIcb

onrr.rMzurbHbrMr,r IM oceAaHr.rr u r4x pa3Br4Tr4s (KaQaHon, llanrtovron, 2001).
ElaronpzxrHbrM cy6crparoM Anr oceAaHr.rq sBJrrrorcr raxlxe raJrJIoMbI trlarpo$zron,
c vrx o6ulpreM MrrKpo6ualrsoft nJreHKr.{ (Himmelmann et al., 1983; Pearse, Scheibling,
1991). ,{ocrurnyn pa3MepoB 5 uu, MoJroAbre exr4 HarrrHaror rrr.rrarrcs cardofi nauuuapueit
(Fuji, 1967; Agatsuma et al., 1996; Kpynnona, flannrcvron,2003).

B 3an. Bla.4nruupa n 6yx. Cenepnofi rr,rnprqHbrM rrpllMepoM 6laronpurrHoro
cy6crpara cny)Kr{T 3aroHyBllree cyAHo, Ha KoropoM B Ter{eHve InvITelrbHoro BpeMeHrr

(1995-2002 n.), cSoprr,rupoBaJrr.rcb aHaJrorprqHbre ycnoBl{t c rpupoAHbIMI,I. Ha cygHe r
2003 r., 6rrrtu o6napyxeHu MoJroAbre exu c sucoxoil nJlorHocrblo noceJIeHI{rI

- Ao 60 ers./Nr2. Oco6u c Ar,raMerpoM naurlups or 5 ao 15 urra (38% or o6qero
KoruqecrBa) xouqenrprrpoBarrucb, KaK npaBr,IJro, B Apy3ax v'ugvtit, pl{3or{Aax nogopocleil,

Ha paKoBI{Hax rpe6eura CnuSra. Exu c pa3MepoM TIaHIII{pt 16-21 MM - (22%)

HuxoArlnr{cb Ha rroBepxHocrrr caMoro puQa. Eoree KpyrrHble exu - or 22 MM Ao 43 lal't

(40%) Bcrpeqilnucb Ha pl40e I{ ptAoM Ha rarleqHoM lpyHre (puc. 3).

1

AnaMerp naHllt4pfl, MM

Pnc. 3. Pa:vepHslfi cocraB cepofo MopcKoro eN(a Ha I4cKyccrBeHHorrl praQe B 3uul. Bla4Iarranpa

n 2003 r.
Fig.3. Size composition of grey sea urchin on the artif,rcial reef in the Vladimir Bay in 2003.
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Cnoxusmuecfl:aa HcKyccrBeHHoM prr$e B TeqeHI,Ie MHofLIx ner ycnoBl4t oKa3arlucb

npr.rBneKaTeJrbHbrMl,t AJrr oce,qa:Hvs. I'lt4rrvIHoK Ha cTaI.I1|/- MeTaMopoo3a I{ AalsneftIrero
pocra, rAe gHI,I nocrotHHo o6ecneqenrt nnu1efi LI3aIrIHIqeHbI or xI,IIrIHlrKoB.

flpu o6cneAoBaHprr{, BlrcraBJrenubrx KoJrJreKTopoB ycraHoBneHo, qro MoJIoAEIe e}KI{

o6utatu ua rpe6eruKoBbrx paKoBr{Hzx - 28 3x3./tvt2, Ha nonIl3TLIJreHoBbIx ruIacrnHax

15 ers./ra2 14 B cerHbrx MerrrKax c nyrKaMI{ au$enrquu - 5 exs./N,I' (puc. 4).

HegHaqprreJrbHoe Konut{ecrBo MoJroAbrx exeft Ha KoJIJIeKTopax, oco6enuo c anQelrquefi,

o6tscH.f,ercs HenpoAoJrxrrrreJrbHsru npe6rtBaHI,IeM KonneKTopoB B BoAe, He TIo3BOJIHBIITI'IM

r,rM Aocrarovuo o6pacrr4 pa3nr,rtrHbrMr,r opraH[3MaMI,I, cnoco6crnyroquMu ycneuHoMy

oceAaHr{ro Jrr,rrrnHoK exeft. flo Marepl,IanaM 3.A. rlerHuresofi (1955) B IIJIacrax

aHsenrquu MonoAb ceporo exa (or I Ao 20 vrrvl) ncer4a Bcrpeqaercq B 6onrurux

KOJI[qecTBax.

1 - rpe6eutxoBbte PaKoBl4Hbl

2 - nonuetnneHoBble nnacr,lHbl

3 - ceruute Me[uKl4 c aH$enuqreil

I
2

cy6crparut

puc. 4. fllorHocrr MoJroALr ceporo exa Ha KonneKTopax pa3nl'IqHoro rl'Ina B 3aJI. Bla4uvtupa

e 2001 r.
Fig. 4. The density of grey sea urchin on the different type of collectors in the Vladimir Bay

in 2001.

I4SneCrUO, qTO TeMnbI pOCTa rragpO6UOnTOB' B TOM rIlrCIe exefi, 3aBIICIT OT

ycnonrafi o6uranusu o6uttusnuqu (Fuji, 1967; Ebert, Russell, 1993; lI Ap')'

B san. Bnagrarrarapa B KoJrneKTopax Ha noABecHblx ycTaHoBKix no BbIpaIqI'IBaHI'Irc

rpr,rMopcKoro rpe6euKa Ar,raMerp MoJroAr.r ceporo e)Ka B nor6pe KoJle6anl4cb B rpeAenax

O,1-O,S MM, Koropbre yxe B rHBape-Qenpane .qocrllrarru - 2-3 rrlu. Becnofi uonoArre

OCO6u poCnfi 6sICtpee I,I K MaIO AocTl4fanu B AI'IaMeTpe naHllupt 5-6 rvru.

Pesylrraru na6lrcAenufi 3a pocToM MOJIOAsIX exeil B CaAKiX nOKa3aJIlI,

qTo B pa3HbIX ycJIOBI{flX COAepXCaHLIt CKOpOCTb I{X pOCTa 3aMeTHO pa3flUqaeTcs'

B nepuog c alpeJrr no omr6pr 2001 r. MonoAbre e)KLI Jly{ile pocJII'I B caAKax Ha

rpyHTe y 1,r. r{erupex Cran, B 3arrr.rBe B caAKax Ha I-pyHTe, pocr I'Ix 6un 6olee MeAJToHHIIM

(prEc. S, 6). B cafrax, HaxoArrrluxcr B Tonrqe Bo.qbl B gror rleploA, reMrrbl pocra exeil

6rrru eule Hr.rxe. C Hor6ps 2001 r. ro anpem 2002 r. cKopocrb pocra MoJIoAI'I e)Ka Bo

Bcex caAKax Ha rp)'HTe 6ula ilpaKTuqecKrl oAI,IHaKosofi c HeKoropblM rIpeI'IMyIqecrBoM 3a

npeAenaM[ 3uyIHBa. B eror nep]IoA, B caAKax B Tonlqe BOAII, TeMIIrI pOCTa MoJIOAbIx exefi

6sIru 3HarII4TeJIbHo BbIIue.
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I4z-sa yrparbl caAKoB Ha rpyHTe Bo BpeMr npo.qonlKr4TenbHbrx rrrropMoB, u3yrprrb
pocr MoJlo4rrx exefi n 4a,rrHefiIlreM He yAanocb. Tonmo Ha noABecnrrx rpe6errrKoBbrx
nJIaHTaIIutx caAKIl coxpaHraJlllcb, vt na6lro4eHur ga prx pocroM flpoAonx{zlJrr{cb
Ao MtuI 2003 r. K erol,ry BpeMeHI{ cpelnufi piBMep exeft cocraBlrJr B cpeAHeM 33 uu,
Maccbr rena - 15,3 r.

25

20

15

10

5

0

2001 r. 2002 r. 2003 r.

Pnc. 5. Jlunefisufi pocr MonoALI ceporo exa B [oABecHbrx 14 AoHHbrx ca.qKax B pzpHbrx
)AracTKax.
Fig. 5. Of growth of juveniles grey sea urchin in the suspended and bottom cages in different
areas.
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1 - e nogeecHoM ca,qKe s san. Bna4uMvlpa

2 - e ca4xe Ha AHe y u. 4 cxan

3 - e cagxe Ha AHe B 3anilBe

6FU

2001 r. 2OO2 r. 2003 r.

Puc. 6. Pocr

rracTKax.

Maccbl TeJra MoJroru ceporo e)r{a B noABecHbrx r,r .[oHHbrx ca.qKax B pa3Hbrx

Fig. 6. Of growth ofjuveniles grey sea urchin body mass in the suspended and bottom cages in
different areas.

Husrlle reMrIbI pocra y exefi B caAKax, pa3MerrleHHbrx Ha AHe B 3an. BraAuMr4pa
6es [orKopMKt4, o6rxcHxrotcr, cKopee Bcefo, 4esuqurona ropuonofi 6as51 14

ocna6neHHbrM BoAoo6uesou. 3a rpu Mecsqa 3Kcno3r{rlrau (c 23 rraas no l l anrycra),
noABecHble caAKrr c s'reeft 4enra 3 x 3 MM, 3uaqureJrbHo o6pocnu uurpo6ualruofi
nnenxoft 14 FI'IApoI{IaMr4, Koropble BMecre c oceBrrr[M Aerpr,rroM, 3HarrprreJrbHo ero

1 - a nogaecHoM caAKe a san.Bna4uunpa

2 - a cagxe Ha AHe y n,t.4 cxan

3 - e ca4re Ha AHe B 3annBe
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3arpy.qHrJr[. ocHoBy r,rx nuqn cocraBnrJrv lterpvr u MeJrKr.re o.ur.rHorrHbre o6pacrarenu
(ru4pou4rr, MIITaHKI,I I,I BoAopocnu). Ca4ru c sqeeia 6 x 6 MM Ao KoHrIa na6nro4enuft
o6pocrr,r 3HaqrrreJrbHo MeHbrlre.

Cpe4nnft npupocr MoJroArr exefi B noABecHbrx caAxax c 2001 no 2002 fr. cocraBr.rn
14, 3 rrau B Ar.raMerpe naHrlr.rpr u 8,8 r rro Macce reJra. flptrpocr c 2002 no 2003 rr.
6rrl uenrue - 9,6 uu u 5,7 f, coorBercrBeHHo. 3a secr nepr4oA Ha6rnAeuufi on
cocraBr.rrr 23,9 uu u 14,5 r. 3a rpeAenaMr4 sanuBa (Ha rpynre) c 2001 r no 2002 r.
rpnpocr 6rIrl nuxe - 10,1 MM tr 5,0 r, a BH)rypu 3urvBa (ua rpynre) exr no.qpocJrr{ etqe
MeHbrrre Ha 7 uu una2,2 r (ra6n. 1).

Ta6ruqa 1. Xapaxrepucrr{Kr.r ceporo exa B pafionax uccneAoBauwi,r (2001.-2003 rr.).
Table 1. Size of grey sea urchin in the research areas (2001-2003).

Y.{acror
flapauerpn cepofo exa llpupocr

.{uaverp rraHrlupr, MM Macca reJra. r
.{uarrrerp Macca

2001 r. 2002 r. 2003 r. 2001 r. 2002 r. 2003 r.
3an.

Bnagurr,rupa
(B ronrue

BoA6r)

9,1+0,3 23,4 +0,3 33,0+0,2 0,3+0,6 9,1+0,4 14,8 +0,4 23,9 t4 5

3an.
Bra4nruupa
(ua rpyure)

9,1+0,3 16,1+0,4 0,3+0,6 2,5+0,3 7,0 ))

3a npege.lauu
3aIIt4Ba

( Ha rpyHre)
9,1+ 0,2 19,2+.0,3 0,3+0,6 5,3+0,8 10,1 5,0

3a secs nepl{oA Ha6nroAeHuir (2001-2003 rr.) MoJroAbre oco6u ceporo e}Ka pocnr
6srcrpee B AoHHbrx caAKax c noAKopMKoft 3a npeAenaMlr 3aJrprBa, qeM B 3rlJrr,rBe (puc. 7).
llpupocr Al.raMerpa naHIII,rps I4 Maccbr rena Ao BToporo foAa HHTeHcr4BHo yBerr,rqr,rBaJrcq,

a co BToporo Ha rpeTr,ril - 3aMeAnrrcx. Tar, Ha nepBoM roAy xrH3Hrr rrpHpocr Ar{aMerpa
naHIII{pt B cpeAHeM cocraBJrrJr 3,8 uu, c [epBoro ro.{a Ha nropofi - 9,3 rnlu r,r co BToporo
Ha rperl{il - 2,5 rrarvr. llpnpocr Maccbr rena exefi n nepnrrfi foA cocrannxn 0,8 r,
Ha BTopofi - 4,6 r I,I co BToporo na rperufi - 2,5 r. Taxa.s xe 3aBr.rcuMocrb B nprrpocre
Ar{aMerpa r.r Maccbr ua6no4aracb y e)Icer B caAKz}x c o6eAHeHHofi KopMosofi 6a3ofi -
npupocr co BToporo roAa Ha lpetuit 3aMe.qnrncsilno roAaM cocraBJrrJr;0,6;4,6 u2,5 uu
u 0,2; 2,2 u 0,9 r, coorBercrBeHHo.

B noABecHblx caAKutx c fl.reefi Aenr.r 6x6 MM vr, 3x3 MM (npu KopMneHr{pr

raMvrlaapvefi), n neplloA c Hot6ps 2002 r. no nor6pr 2003 r. r-r3yqarcr rpynnoeofi
rusefissrfi pocr MonoAr{ e)Ka (puc. 8, 9).

Pe:ymrarbl noKa3ul[tr, qro sau6onee BbrcoKr.re reMnbr pocra Ar..raMerpa rraHrlrrpt H

Maccbr reJla orMeqeHbl B caAKax c -f,qeefi 1e:nu 6x6 rvrrr,r. V 6oree Kp)mHbIx oco6efi
(cpe.qHufi pa3Mep 16,4 ruu) npupocr cocraBrdn 16,6 uru, no Macce rena Ha 8,7 r.
Exu c MeHbIIrI4MI,r pa3MepaMr{ (cpe4nufi pa3Mep ilaHwrpfl - J,9 rr,rrr,r) n raKrlx xe calxax
pocnr 6rrcTpee, lax npupocr cocraBprn 19,6 MM, rro Macce 10 r. B o6pocurux caAKax c
sqeefi 3x3 rr,rrra KaK y KpynHbrx, TaK H y 6onee MeJrKr,rx oco6efi exa pocr 6rrn:aue4JreHHbrM
(ra6n.2).

I,IseecrHo (Kawamura, 1973), qro Jruqr,rHKr,r MHorr,{x ru4po6uoHToB Ha cral.vwr
MeraMopoo3U a raKxe I{x MoJroAb, oceBrrriur na cy6crparbl, IlocrorHHo Mrrrpr{pyror B

nolrcKax 6laronpuxrnbrx ycronufi AnA BbrxlrBaHr,lfl. Taroe rroBeAeHr,re Ha3brBaerct
noucronofi cra4ueit. B san. Bra4urr,rupa, ToJrbKo rrro oceBrxzur MoJIoAb eNa (0,3-0,5 rr,rrra)
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BHOBb IIO'BIqIACb B

Bbrxr{BaeMocTlr IIx IIpI,I

cy6crparbr.

qTo 3Harr[TelbHo 3aTpyAH.[no onpeAeneHl4e

II4I{HHOIIHOfr CTATUI1r AO CTATVI4 OCEAAIJ|/^fl, HA

rIJraHKTOHe,

nepexoAe oT

A

5

25

20

=- 15
ro
810srt

1 n3 - c xopourei xopuoeoi 6asoil (aa npeAenaMu sanvBa Bna4nunpa)
2 u 4 - c He4oc'rzlroLrHofi xopuoeoit 6asoi1 (san. Bnagrurpa)

- AilaMeTp naHqilp9, MM

- Macca Tena. f

25

1
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2-

.,tE
(E

109

5-

0-

5

U

ceroneTKil nepauri eropoi rpgwil
Bo3pacrHbre rpynnbl

Puc.7.I4:uenenras Ar,raMerpa raHrlupq (A) 
" 

Maccbr rena (E) MoJIoAII ceporo e)Ka B caAKax Ha

fpyHre B saBr.rcr,rMocTr,r oT KopMoBofi 6asH.
Fig. 7. Shell diameter and body mass ofjuveniles grey urchin.

2A
1 - sqec ceru caAKa 6 x 6 tvtt,t

2 - graeg ceTu cenKa 3 x 3 ttrvt

0l

Meccuur: 14 ? c o H A e S M a M u vl a c o H A

2OO2 r. 2003 r.

Pnc. 8. fpynnonofi nr.rHefiHbrfi pocr Mono.qr,r ceporo e)Ka B noABecHbIX caAKax

B 3ZrJr. Bra4UUnpa.
Fig. 8. Group growth rate of juveniles grey sea urchin in suspended cage nets: 6x6 nau (l)
u3x3 tr,ttr,t (2) in the Vladimir Bay.

Kax uenrcue, TaK rr KpyrrHbre oco6r4 MopcKoro ex(a axTr.rBHbre MI{rpaHTbI. Taxoe
rroBeAeHrre y Hr4x 6rrlo orMeqeHo r,r B noABecHLIx caAKax. Tax, Ha noBepxHocrll caAKoB c

s'reeir Aenu 3x3 MM, yxe c 20 utous 6umr o6HapyxeHbr oco6u c Ar{aMerpoM naHllupt
or 3 Ao 5 MM, Koropbre Bcrpeqanucb Ao cepeAr{Hbr aBrycra. OAsaro c o6ptrrbHblM

o6pacrauueu uenrosqencrofi Aenr{ (:axynopuBanus, firev Mr4Kpoo6pacrareJrflMl,I),

npoHlrKHoBeHr,re MoJroAbrx ex{efi Ha rroBepxHocrb ca.qKoB x ceurx6prc flpeKparl{Jrocb
(puc. 10).
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Ero(l)
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0

1 - q.{eg ceril ca4Ka 6 x 6 tvttvt

2 - sraen certa caAKa 3 x 3 rvrrr,r

1
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2
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coHAnSMaMVnacoHA
2OO2r. 2003 r.

Puc. 9. Pocr uaccsr rena MonoAr.r ceporo exa B noABecHblx caAKax B 3zIJI. Bla4uvulpa.
Fig. 9. Body mass of different grey sea urchin group in the suspended cage

in the Vladimir Bay.

Tabnnqa 2. Xaparrepucrr4Ku ceporo exa B noABecHbrx caAKax B 3iul. Bra4uuupa
(2002-2003 rc.).
Table 2. Grey sea urchin sizes in the suspended cages (2002-2003).

flses
ceTI{, MM

flapauerprr ceporo exa llpr.rpocr
.Ilualrem [aHrlr{pr. MM Macca reJra, I

.{r.raruerp Macca
2002 r. 2003 r. 2002 r. 2003 r.

6x6 16.4+0.2 33 +0,2 6.1+0.4 14,8+0,7 16,6 8,7
(< 7,9+0,4 ?7 5+O ? 2,5+0,7 12,5+0,4 19.6 10,0

J XJ l6.l+0.2 29,7+0,3 4,8+0,8 10,9+0,3 13,6 6,1

(( 7.4+0.6 21,2+0,4 1,1+0,6 9,7L0,2 13.8 8,0
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Puc. 10. .{olr uoloAr,r ceporo exa, BbrrrreAruefi Ha noBepxHocrl rIoABecHbIx cagxon (%)

c s.{eefi ceru 3x3 rr,ru (1), 6x6 rvrrvr (2) u 10x10 uu (3) B 3aJI. Bna4uuupa s 2001 r.
Fig. 10. The proportion (%) of juveniles sea urchin in suspended cage nets:3x 3 uu (1),

6x6 vru (2) u 10x10 una (3) in the Vladimir Bay in 2001.

BO|IPOCbI PbIBOJIOBCTBA rorvr 14 Ns2(54) 2013 331

4:..-.'^

4.09.



I]ABffOTIKOB B.A., IIIEITEJIb H.A.

Ha nonepxHocrl,I caAKoB c sqeefi 4enu 6x6 MM, MoJroAbre exu Bcrpetraflllcb
Ao KoHrIa ceurx6px. Ha caAKax c 6olee rcpynnofi s\eeir AenH 10x10 MM,

oHr{ flp]rcyrcrBoBaJrr{ B TeqeHue Bcefo lepr{oAa sa6lrcAesufi. OrcyrcrBr.re HHTeHcr.rBHoro

o6pacrannr Ha noBepxHocrr,r 3THX caAKoB AaBarro Bo3MoxHocrb pacryrrlr,rM oco6.f,M exa
cno6oAso [poHI,IKarb, cKBo3b rqero renu. Bo npeux nepeMerrleHr,rs no rroBepxHocrrr
caAKoB rracTb Monolu onaAala Ha rpyHT.

3a uepuog c 23 Mar no 1 Hox6pr 2001 r. rorepr{ or o6qero Konr{qecrBa
nocalKeHHsrx exeil cocraBr.rJrrl: B caAKax c s.Ieefi .{elu 3x3 MM - 2%o, c q.Ieefi Aeru
6x6 vrrta - l2yo, a LI3 calKos c qqeefi.qenpr 10x10 urra - 38% (puc. l1).

40

35

30

25
%

20

15

eqes ceril 10 x l0uu

sqegceTu6X6MM

eqeecerv3x3urult

. I
1

Puc. 11. ,{onx MoJIoAH cepofo e}ca noxunyeurefi caAKr4 (%) B nepuoA c 23 Mat
no 1 nox6ps200l r. B 3urrr. Blaguuupa.
Fig. 11. The proportion (%) of juveniles grey sea urchin in suspended cages
(May-November 2001) in the Vladimir Bay.

Ha6nroAenvr noKa3arru, qro AJr{ pocra v pa3BVTr4.s exeft Heo6xoArauo o6rarue
ruIrII4 rr aKTLIBHbIfi o6paa xra3Hr4 (cno6ogHoe repeABr4xeHr.re na cy6crparax). B ca4xax,
o6r*ryrsrx pa3Hopa3MepHofi sqeir paenrrL TeMrrbr pocra MonoAbrx exefi 3aMerHo
pa3nuqarl4cr. Hau6onee KpyrrHrruu 6rrnu oco6r4, HaxoAsrlr4ecfl BHyrpr{ caAKoB c s.reefi
Aenll 10x10 MM, rAe oHpI aKTI,IBHo rrr,rrzlirr4cb JraMr,rHapuefr.. A exu, oKa3aBrrlr,recfl Ha
loBepxHocrlI 3Tt4x caAKoB, u3-ga orc),TcrBr{fl rrvxlvt trMeJII{ 6onee MeJIK[re pa:]Mepbl
(puc.l2).

flporunonoJlolxHuul cr4Tyawrfl 6ura B ca.qrax c s'aeeir Aenll 3x3 MM. Exu,
Ha noBepxHocruI gTLIx caAKoB 6umr Kp)mHee, vlr.4a 6olruroro KoJrr4qecrBa ilLrr\r4
(no4opocnv, rurhpor4Abl, MeJIKI4e MornrccKvt v r. a.). Oco6u, HaxoArrBrrruecq BHyrpLr
caAKoB, HecMorp.fl Ha.qocrarorlHoe Konr.rqecrBo nr{rlr4 (;rarvrr,rnapur), ncle4crBr.re cunbHoro
3apacranufl AenI{ caAKoB, oKa3arr}rcb B 3aMKHyroM rrpocrpaHcrBe u 6sutw MeJrbqe.

I4x xI43HeHHzuI aKTLIBHocrr 6rrna 3aMeAneHa (uroxofi soAoo6laeH, HeAocraroK
KucnopoAa), vro, Bepo{THee Bcero, cKa3aJlocb Ha reMnax r4x pocra.

B san. Bla4Iauupa [o[oJlHeHr,re qucJreunocrpr MonoAr4 ceporo e]Ka npoucxoAr,rr 3a
cqer MHoronerHero QynrqvouvrpoBaH[fl MopcKoro xogsficrna no KynLTr,rBr{poBaHr.rrc
npl4MopcKoro rpe6eurxa, rAe e)KeroAHo Ha KonJreKTopax oceAaer vrx 6olruroe
KonHqecrBo. 3a BpeMt noApalrlr4Baq4fl npuMopcKoro rpe6eurxa B KoJrJreKTop-caAKax B
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TeqeHr4e olHoro roAa Soprraupyercx KoMnJreKc o6pacrarenefi, cocroqql,rfi r,r3

uuxpo6ua.nsuofi [JreHKr.r, rHApoI{AoB, MrrraHoK, MeJrKr,rx ruarpoQuron, MeJrKr.rx

ABycrBoptrarbrx MoJrJrrocKoB (uuguu, rpe6eurox CnuQr4 xnarerrrr), 6arxuycon vl

ac;,1u4wit, a raKxe Aerpr4Ta. Becr gror KoMnJreKc npr,rBneKaer rutII{HoK exefi K

ycnerrrHoMy oceAaHr{ro. flocre oKoHqaHr.rr Hepecra exa B KonneKTop-caAKax

npucyrcrByror ero pa3HoprrMepHbre MoJroAbre oco6u.

4
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2- -x- -"- ( 3r3 uu )
3 - xa noBepx{ocrh caAKoB (10x1Oun,t)
4 - -'r- -"- (3x3 ruu)

.^4

AhaMeTp, MM

Puc. 12. Irlsr\aeHeHue Maccbr reJra MoJroAv ceporo elra or Ar4aMerpa naHIII,Ipt B pa3Hblx

ycnoBprrx o6urasus B t4roHe 2001 r.
Fig. 12. Body mass is shell diameter in juveniles grey sea urchin in suspended cages mesh size
in 2001.

Mo.noAr elxa u3 KonneKTop-caAKoB BMecre c MoJroAbro rpe6eurxa paccenrercs, Ha

) {acrKu npuroAHble Mfl ux o6uranvrfl, TaKvIM o6pa:ou, nororHr-fl r.r3 foAa B foA r{x
ecrecrBeHHbre noceJreHus. B 2002 r. rlpu [oAcqere MonoArr e]Ka B KoJrJreKTopax-caAKax,

B3rTbIX I{3 pa3Hbrx MeCT yCTaHOBOK, OKil3ZLrrOCb, qTO qI,ICJIeHHOCTb ee BapbLIpOBana

or 2 Ao 25 exz.l rur' (s cpeAHeM 7,5 ot<3., c ArraMerpoM naHrlupx 6,5 rrau). O6qee
Korr.rqecrBo oco6efi c 16 rbrc. KonneKTop-caAKoB (1 ra rpe6eumonofi ycranonrn)
cocraBr,rno B cpeAHeM 120 ruc. srs. B san. BraAuMr.rpa rpe6eumonoe xosqficrBo 3aHrMaer
25 ra pr c Hero exeroAHo MoxHo rron) rarb rc 25 MJrH. MoJroAr{ ceporo exa.

Taxuu o6pasou, 3aJr. Bnalunaupa flB;rflercfl 6raronplrrrHblM MecroM
KoHrleHTpaquu 6omuoro KoJrr,rrrecrBa MonoAr.r ceporo exa. YcroBus. B 3aJII,IBe flo3Borqror
r{M Aopacrarb Ao xusHecrofircofi craApua. C6op MoJroAbrx oco6efi u pacceneHr,re Hx 3a

npeAeJraMH 3aIILrBa AacT BO3MOIKHOCTb yCnerIIHO BOCnOJTHSTb [OAOpBaHHbIe npOMbICnOM

ECTCCTBEHHbIE IIOCEJIEHI,UI CXA.
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SPECIFICS OF THE GREY SEA URCHIN STRONGYLOCENTROTAS
INTERMEDIAS JUVENILES NATT]RAL BAY (THE JAPAN SEA)

REPRODUCTION AND GROWTH IN VLADIMIR
O 2013 y. V.A.Pavluychkov, N.A. Shepel

Pactfic Research Fisheries Centre, Wadivostok
The object of research is the grey sea urchin Strongylocentrotus
intermedius, which is widespread in the coastal waters of northern Primorye.
Found that a large number of the grey sea urchin larvae are drifted to Vladimir
Bay, where they settle to the collector sets for sea scallop cultivation. Possibility
of the settled grey sea urchin juvenile rearing up to viable stage in the growing
cages and further settling on the depauperated open coastal fishing grounds
is studied.
Key words.' grey sea urchin, artificial reproduction, number of larvae, juvenile
growth, Vladimir Bay.
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