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BBEAEHWE

B nocnepHue rofpbl passefka nose3HbiX MCKONaeMbIX Ha KOHTUHEHTANbHOM LUEfib-
(he CaxanuHa npnobpena WMPOKMe macLiTabbl, YTO, HECOMHEHHO, CKa3bIBAETCA Ha XKW 3-
HeLeATeNIbHOCTY Pa3/IMYHbIX TMAPOBUNOHTOB, (YHKLNOHMPOBAHUN MOPCKMUX 3KOCUCTEM U
NPUBOAMT K HEOOXOANMOCTU TLLATENbHOTO N3YUYEHWS 1 OLLeHKM TaKoro BO3AeNCTBUA.

Mopckas ceiicMopa3BefjKa 0CHOBaHa Ha reHepnpoBaHUN CeMCMUYECKUX BOJH U
nx pernctpayumn. s noayyeHMsa aXOCUrHanoB B 3€MHOI KOpe UCMO/b3yTCA NCTOY-
HWKWN 3BYyKa C BbICOKO 3Heprueli. B HacTosAwee BpeMsa Hanbosiee 4acTo UCMOMb3YHOT-
CA TaK Ha3blBaeMble HEB3PbIBHbIE UCTOYHUKMN - MHEBMOMYLIKW, NPELCTaBNAKOLLLNE CO-
6oli meTannnyeckme Kamepol 06bemom o1 0,5 fo 5,0 1, B KOTOPbIe NOA faBleHUEM 10
180 aT™. 3aKaumMBaeTCA CxaTblil BO3ayX. CelicMMUYECKMe BONHbI MHULMUPYOTCA Ny-
TEM Pe3KOro BbIX/10Ma CXXaToro Bo3gyxa 13 aTux Kkamep. lNpu paspaboTke NnHeBMOUC-
TouHUKOB (M) ob6a3aTenbHbIM YC0BMEM ObliM 6€30NaCHOCTb U MUHMMa/IbHOE NOo-
BpeXxjarouwee gericTsne Ha MOpPCKyto tayHy (MpoTacos u agp., 1982; Bekunos, Mo-
NOHCKWIA, 2000).

Tem He meHee, npy nHULMaummn MU HabnogaeTcs HECKONBbKO PU3NYECKMX NpoLiec-
COB, OKa3blBaloLMX HeraTBHOE BO3AelCTBME HA TMAPOBUOHTOB: pe3kne nepenagbl faB-
NeHus, NPoOMCXoaLLne B pesynibTaTe nybcauuy BO3LYLIHOTO Ny3blpsa; KaButauusa (rug-
pofVMHaMMyecKas 1 aKyCTUYeCcKas), BO3HMKaOLWasa npu pe3koM NOHVKEHUN faBneHuns
Ha rpaHuLe pasgena cpef (300M1aHKTOH B JaHHOM Cilyyae CpaBHUM Mo pa3Mepam C
pasmepamu KaBUTaLMOHHbIX 3apOjblLleit); pasHOHanpaB/eHHbIe Typ6YyneHTHbIe MOTOKM
N TMAPOAUNHAMUYECKME Yapbl, BOSHUKAIOLWME NPU My/bCcalun BO3LYLIHOMO Ny3bips U
LOBVDKEHUW €70 K MOBEPXHOCTU. Bce aTu ABNEHUSA CTAHOBATCA NPUYNHOW Pa3NNYHbIX
MeXaHMYeCKUX NoBpeXxaeHuid, pa3pbliBoB, OTPbIBA 1183, NPUAATKOB Tena v getopmMarmm
MOKPOBOB M BEAYT B KOHEYHOM UTOre K rnbenu opraHusma (BnmsHue mopckux..., 1992;
MypaBeiiko n gp., 1994; Maenos n gp., 1999).
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MpoBefeHHbIe paHee 3KCMepUMEHTbI NOKa3anu, YTO XXUBOTHbLIE, UMEIOLLNE TBEP-
Obli naHUMpb (KpynHble HEKTOBeHTMYeCKMe N 6eHTUYECKOoe pakoobpasHble, MO0 CKU
WApP.), U aKTUBHO MN1aBaroLLne XXMBOTHbIE Mao NOABEPXKEHbI BO3AEWCTBUIO 3BYKOBbIX
BOJIH OT MHeBMoNyLweK. HanpoTus, NaHKTOHHbIE OpraHn3Mbl (MXTUO-, 300- U PUTOMNIAHK-
TOH), KOTOPbIE MacCUBHO NNaBatoT (NapsT) B TO/LLE BOAbI UM UMEKOT HEOONbLLYIO CKO-
pOCTb NepeBUXEeHNSA, 0Ka3blBalOTCA B 30HE HENOCPeACTBEHHOr0 BAnaHusa M (MeTo-
Andeckune pekoMeHgaumu..., 1998; Camatos, HemunHoBa, 2000).

Mo 37O NpMUMHe B CBOMX UCCNEA0BAHUAX Mbl YAENNAN BHUMAHUE MacCOBbIM rpyn-
nam 300MM1aHKTOHA, a TaKXXe UKpe M INYNHKaM pbi6.

HayuHble uccnefoBaHuna npegycmaTpmusany n3yyeHune ecCTeCTBeHHOro (pPOHOBOTO)
COCTOAHWSA NIaHKTOHHOI0 coobuiecTBa 1 aghheKkTa BO3LeNCTBUA ByKCMpyeMbIX rpynnu-
pPOBaHHbIX MHEBMOWUCTOUYHWKOB.

VKpa v "MYMHKM pbl6 HamMy pacCMOTPEHbI OTAENbHO OT OCTaNIbHOT0 300M/1AHKTOHA
B CBA3M CTEM, YTO METOAMKM pacyeTa yuiepba Ana faHHbIX rpynn pasnmyatotca. Ecnu
noTepu 300MNaHKTOHA Mbl PaCCYMTbIBAEM KakK MOTepn KOPMOBO 6a3bl NNaHKTOHOAA-
HbIX pbl6 Yepe3 KOPpMOBbIe KOAP(HULMEHTLI, TO TM6E/b MKPbI M IMYNHOK PbIb - Kak nps-
Mble noTepu peibonpoaykuuu (BpemeHHas metogumka..., 1990).

MATEPVANT N METOAUNKWN

HayuHo-uccnegoBaTenbCckue paboTbl NPOBEAEHbI B ABa 3Tana Ha CygHe-katama-
paHe «/ckatenb-4». Ha nepom atane 66111 0To6paHbl hOHOBLIE NPO6bLI NNAHKTOHA
6e3 npeABapuTeNbHOIO BO3elCTBMSA MHEBMOUCTOYHNKOB Ha NnaHKToH (MiccnegosaHue
BO3AeicTBNA..., 2005). B ganbHeliwemM OHU ABASANCH KOHTPOEM K 3KCNEpPUMEHTaNb-
HbIM Npo6am. bnarogaps KOHCTPYKLMM KaTamapaHa CeTu HaXo4UNCb MeX Ay ABYMSA
KWnbBaTepHbIMWN CTPYAMMU, YTO UCK/KOYAO ONONHUTENLHOE TPAaBMUPOBAHMNE XXNBOT-
HbIX. CbeMKy MPOU3BOAWAN B CBET/I0€ BPEMA CYTOK Ha 12 CTaHLUMAX, PACMONIOXEHHbIX
paBHOMepPHO Mo BCEMY NOJIUTOHY Haf rnybuHamm 7-30 M (puc. 1).

C60p NNAHKTOHA OCYLLECTBASANN FOPU3OHTANbHbLIM IOBOM MPU NOMOLLM CUCTEMbI
NMaHKTOHHbIX ceTell «BOHIro» ¢ Mo aAb0 BXOAHOI0 OTBEPCTUS Kaxkaoii cetn 0,29 m2,
ONVMHON PUNbTPYHOLWEro CETEBONO NON0THaA 2,25 M, ANAMETPOM S4EN CETEBOr0 KOHyca
Ana makponnaHktoHa 390 u, 415 Me30300M1aHKTOHa-160 u,.

TpaneHns npoBoAWUI B MOAMNOBEPXHOCTHOM FOpPU30HTE (FNy6rHa NorpyXeHuns
1-1,5 m) npwu ckopocTn cygHa oT 1,6 fo 3y3n08B B TeveHue 9-13 MuH. And npefoTepa-
LLeHNs HaHeCeHNA AONONHUTENbHbBIX MOBPEXAEHWI TMApo6roHTaM nocne nogbema ceTu
He MPOMbIBanu CTpyei BOAbl.

BTopolii aTan uccnefgoBaHuii (3KCcnepnmeHTanbHbIN) BKAKOYan c60p Npob naaHKTo-
Ha BO Bpems paboTbl MMHWUIA MHEBMOWMCTOUYHWUKOB B KOH(UIypaLmmn, NoAroToBEHHON ANs
MPOMbILLNEHHO celicMOoCbeMKN (puc. 2). [laHHbIi 3Tan 6bl1 NpoBeAeH Yepes yeTbipe
[HS Ha CTaHUMAX C NPEXHUMUN KOOPAUHATaMMU.

OT60p Npob 300NNaHKTOHa Npu paboTe ByKcupyembix nHKiA M npoBoanan aHa-
NOTNYHO (HOHOBLIM UccnefoBaHnaM. CeTb OMyCKaauM TOYHO MO LeHTPY KOPMbI CyHa
Mexay nuHuamm MU v 3aBoguiv HapaccTossHue NpMMepHo 2-3 M 3a Noc/efHue NHeB-
MOWMCTOYHUKM (CM. puc. 2). Takum o06pa3om, CeTb Haxo4unacb Ha 04MHaKOBOM yjaane-
HUW OT NMHMUIA MW 1 no3aan HUX. [lBa nonnasKa, NPUKpPenaeHHble K MeTaninyecknum
obpyyam ceTeit «bOHro», Mogaep>XMBanu NxX B NOLMNOBEPXHOCTHOM FOPU30HTE.

«CeiicMo06CTpen» NPpon3BOANACA OAHOBPEMEHHO ABYMSA GYKCUPYEMbIMU NNHNA-
MW, COCTOSABLLUUMMW U3 12 NHEBMOUCTOYHMUKOB, U3 HUX CMAPEHHBIX UCTOYHUKOB - BOCEMb.
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CornacHo KoHgpurypauum, CTOYHWKN pacnosiaraincb B IMHUIO C YBE/IMYEHNEM MOLLHO-
CTW OT NepBbIX K NOCNEAHUM C 06LWMM 06BEMOM ra3oBbixX KaMmep 12 am3(cMm. puc. 2).
PaccTosHune Mexay MMHUAMN MHEBMOUCTOYHUKOB NOALEPXKUBAAN NMOCTOAHHLIM - OKONO
6-7 M. [ny6rHa NOrpy>XxeHUs nuHMin coctasnsna 4,6 m.

Puc. 1 Cxema paiioHa paboT B npubpek-
HbIX BOJAax BOCTOYHOro CaxanuHa B aBrycTe
2004 r.

"pPynnupoBaHHbI MHEBMOUCTOYHUK, 1 NUHKS Cuctema

r? ro
MIaHKTOHHbIX
ceTeil "BoHro""

C.$m

I"pyralpoBaHHbLBI MHEBMOVCTOUHUK, 2 JINHWS

Puc. 2. Cxema pacnono>KeHusi NNaHKTOHHbIX ceTell «BOHr0» OTHOCUTENLHO BYKCMpyeMOoro
rpynnMpOBaHHOrO MHEBMOMCTOYHUKA, COCTOSLWEr0 U3 [BYX JIMHMIA
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Mpw Takoil cxeme NPOBEAEHUA IKCMEPUMEHTA 6blfla BO3SMOXHOCTb:

- YUYeCTb CyMMapHOe BO3JeicTBMe rpynnupoBaHHbiX M cocegHUX NMHWI;

- YyNaBnuBaTb NNaHKTOH, Ha KOTOPbIli BO34eNCTBOBa BECb KOMMAEKC HEraTuBHO
B/IMAOLLMX Ha TAPOBMOHTOB (DaKTOPOB, BO3HMKalOLW X npupabdoTe MW: gasneHune poHTa
BOJIHbI, pe3Kue nepenagbl 4aBneHus npy nyabcaluy BO3AYLIHOr0 My3bips, TMAPoANHa-
MUYecKas KaBuTaLua U TypbyneHTHOCTb Ha rpaHuLe pasjena cpef «Boga-Bo3fyx»;

- HabnwgaTh 3a ABMKEHMEM CeTeil OTHOCUTENbHO NNHKIA M n cobnogeHmem be-
30MacHOro paccToAHUA OT CEeTeN 4,0 NMHMIA B LLenax npefoTBpaLLeHNs NOBPeXAeHNs 40-
porocTosiero 06opyaoBaHus.

TakK KaK BblUNEHWUTb XapakTep BO3AECTBUA HA XMBble OPraHU3Mbl OTAe/bHbIX
husmyecknx HakToOpoOB NpaKTUYEeCKM HEBO3MOXHO, 3afayeii uccnefoBaHuii ABNAN0CH
onpegeneHue ahheKTa CYMMapHOro BANAHNA paboTaloLwmx rpynnmposaHHbix M.

Mpwu cnycke v NOAHOM pacnpasneHnmn ceTel MPOM3BOANIN NEPBYI0 UHULMALMNIO
MHEBMOMCTOYHMKOB. Kaxkablii mocneayowuii «B3pbiB» NPOM3BOANAN Yepes 23 Cek.
TpaneHus npojonkanu B TedeHne 8-9 MUH. NpU CKOPOCTKM CyAHa He 60nee 2,5 y3/0B.
3a 370 BpeMsa NHEBMOUCTOYHUKK cpabaTbiBann B cpegHem 26-28 pas. Takum obpa-
30M, NPV Pa3oBOM BbICTPese MHEBMOUCTOYHWUKOB B 30HE C/IOXEHUS UMMYNbCOB MHEB-
MOWCTOYHUKOB (MHTeptepeHL M), HabNK JaeMOI Ha MOBEPXHOCTMW BOAbI B BUE BCKU-
naHWs BO3AYLIHbIX Ny3bIpel, CeTH HaXOAUNUCH B TeuyeHne 13-17 cek., Npoxofas 3a 370
Bpems npumepHo 20-30 M. 3a Bce BpeMA TpasieHMs CeTU HaXOAUANCH B 30HE BO3Aei-
cTBMA 06CcTpena okono 89% Bcero NPOMAEHHOr0 NyTH, YTO YUUTbLIBANOCh B fafibHel-
LWINX pacyeTax.

Mocne B3ATUA KaXK0M NpoObl NNAaHKTOH MPOCMAaTPMBAIN HA aKTUBHOCTb OpPraHuns-
MOB, HalM4YmMe 0cajka, xapakTep nNoBpexaeHuin rmgpobroHTos. B gansHeliwem obpa-
60TKa NPo6 300MTAHKTOHA, UKPbI U INYMHOK Pbib pasnuyanuce.

Moppo6Has kamepanbHas 06paboTka Npo6 300M1aHKTOHA 6blfla NPOM3BeLEHA MO
CTaHJapTHbIM rugpobuonornyecknum Mmetogmkam (boropos, 1947; MHcTpyKLma no c6o-
py..., 1974; NHCTPYKLMA MO KONNYECTBEHHOM..., 1982), 1 B ONO/IHEHNE NPOBEAEHO pa3-
feneHne BCero NOMMaHHOI0 300MN1aHKTOHA HA TPW KaTeropuu, BBeeHHble 419 onpe-
feneHns Konn4yecTsa IK3eMNspoB, NnocTpagasLinx oT Bo3gelictensa MNAN: 1-9 katero-
pus - HenoBpPeXAeHHble HeJe(OPMMPOBAHHbIE XXUBOTHbIE; 2-9 KAaTEropus - Tak Ha-
3blBaeMblii «<MOPCKOW CHEr», MEPTBbIe OPraHn3Mbl, NOrM6LLMe NO eCTeCTBEHHbIM NpU-
YymHaMm, HO ellle HaxoAqLLMeca B menarnanm (3K3ysuu, NONypasnoXmnsLINecH Tpynbl);
3-1 KaTeropus - XWBOTHbIE C MOBPEXAEHHBIMW YaCTAMU Tena n 4eOopMUPOBaHHbIe
(cBexkne noBpexaeHus).

AHanu3 npob UXTnonnaHKToHa 6biN1 NPoBefeH cefyoWwmnm obpasom. N3 macchl
NNAaHKTOHA aKKypaTHO NUNeTKOW 0TOMpannch Kpa n IMYNHKU U MPOCMaTPUBaNUCh Ha
npegMeT NOBPEXAEHWIA. Y XMNBbIX IMOPUOHOB B UKpe Ha IV cTagusx npomssogmncs
noAcyeT Kon4vecTBa cepaLebueHunini B MUHYTY, OTMedanncb IMOPUOHbBI U TMUNHKN C
apuTMmumeit. MosBneHne apuTMUN Y SM6PUOHOB M TMUNHOK ABNSETCA [OCTOBEPHbLIM MO-
KasaTenem HapyLlleHus cepLeyHo feATeNbHOCTH, YTO NO3BONIAET UCNONb30BaThb €r0 B
KayecTBe TeCT-peakLuny UXTUOMNNAHKTOHA Ha BO3JeNCTBME MHEBMOMNCTOYHUKOB.

[ns ctaTucTtnyeckoin 06paboTKM B KXKLOM U3 BAPUAHTOB OMbITOB U AN KaXKA0r0
13 pacCTOAHUM, OTAENAKLWMNX CAA0K OT MHEBMOUCTOYHMKA, MKpa Ha IV cTagum (c
[0CTaTOYHO CHOPMUPOBAHHBIMY 3MOPUOHAMM) U INUNHKM pa3fensnacb Ha Tpu-4eThbl-
pe rpynnbl: C paBHOMEPHbIM CepAaLebueHunem; c apuTmueit; MepTable (Y KOTOPbIX CEPA-
LebreHns 0TCyTCTBOBAIM NOMHOCTbLIO UM NPEKpaLLannch B Nepnog HabnwgeHnin). Mep-
TBbIE U C apUTMUE IMOPUOHBI M TIMUUHKIN 06BbEAUHANNCH B TPYyNNy NOBPeXaeHHbIX. [Ans
JINYNHOK B 3TY XKe rpynny ObI/IN BKIKOYEHbI XXUBbIE IMYNHKN C PABHOMEPHbLIMYU CepLe-
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OUEHNAMN, HO UMEIOLLLME HECOBMECTMMbIE C HOPMaNbHOW XXN3HELEATENbHOCTbLIO MOo-
BPEXAEHUS - BOCHOBHOM MepenioMbl B XBOCTOBOI YacTu Tena. MoAcymTbiBanach oT-
HOCMTE/IbHAs YNCIEHHOCTb 3MOPUOHOB KaXK40M rpynnbl B KAXXAOM NOBTOpe. 3aTeM on-
pefensnach CpeAHNAs OTHOCUTE/IbHAs YACEHHOCTb KaXX40M rpynnbl 419 ONpefeeHHOo-
ro pacctosHusi - 1,5; 2,5; 3,5; 4,5 M, a Tak)Ke A9 KOHTPO/IbHOI NPOo6bI.

Mo KaX40i BblAENEHHON KaTeropnm 300M1aHKTOHA U 4N YeTbIpeX FPynn UXTUO-
MNjaHKroHa NpoBOAUIOCE CPaBHEHME C TaKMMU XKe rpynnaMu B KOHTPObHbIX Mpobax npu
NOMOLLM!-KPUTEPUSA, NOKa3bIBAKOLLLEN0 BEPOSATHOCTb MPUHAANEXHOCTM OMbITHON M KOHT-
PO/IbHOI NPO6bI K OAHOW reHepanbHO COBOKYNMHOCTU (KpuTepuii CTblOAeHTa).

[ns BbIYNEHEHNS LON NOBPEXAEHWIA, MOTYHEHHbIX HEMOCPEACTBEHHO OT MHEBMO-
MCTOYHWNKOB, N UCKTIOYEHWS NMOBPEXAEHNIA, CBA3aHHbIX C NPOLECCOM /10Ba, HaMM BBefe-
Ha MonpasKa, KOTopas yYnTbiBaeT CMEPTHOCTb B KOHTPOJ1e OT BO3AENCTBMS OpPyANiA noBa
nonpegenserca cnegyowmum nytem (Metogmyeckne pekoMmeHgaumu..., 1998):

Aqi§-ser— xa00,

100-A KOKTp.
rne ﬂ, - pond NOrMOBLLINX XXMUBOTHbIX B OMbITE C 6yKCVIpy€MbIMI/I Mnn s NPpouUeEHTax;
ﬂ, -pond NOrnGLNX XXNUBOTHbIX B KOHTpONe B (*)OHOBOVI CbeMKe B npoueHTax.

"1) KayecTBe 0061 el BEIMYUHBI MOTEPU 300MN1aHKTOHA OT paboTel MW paccunThiBa-
NN CPeiHEB3BELUEHHOE 3HaYeHMNe, MOTYYEHHOE C Y4eTOM OTHOCMTENbHOI 6MomMacchl
KaXXO0 rpynnbl 300M1aHKTOHA.

PE3Y/IbTATbI CCNELOBAHNI

300MN/1aHKTOH. Bo BpeMs NpoBefeHUs uccnefoBaHuii B NpMbpeXHbIX BOAax BOC-
TouHoro CaxanuHa COO6LI.I,eCTBO 300MN1aHKTOHa 6bIno npeacTtasneHoO 52 BnagaMun mop-
CKMX MNNAHKTOHHbIX 6ECNO3BOHOYHbIX, B TOM Yuncne 10-t0 (*)OpMaMVI MEpPON/IaHKTOHa u
Henosi0Bo3pesibiMu 0C06AMYN HEKTOOEHTUYECKNX 6ECMO3BOHOUYHbIX. B HEGONLLLIOM KO-
Nin4yecTBE B y/10Bax NNaHKTOHHOM CceTK NPUCYTCTBOBa/IN KPYMHbIE NO/IOBO3PENbIE 6€eH-
Th4Yeckue Bnabl, copepllaroLine HENPOAO/DKUTENbHbIE BEPTUKa/lbHble KOPMOBbIE MUT -
pauunn B TONLWY BOAbI, - TaMMapuabl N KYMOBbI€ PaKW.

Mo BuaoBOMy pa3HO06pa3nto BblAeAeTCA rpynna BeCnoHorux pakos (Copepoda) -
22 B/ Aa C yH4ETOM HEMOJ/IOBO3PENbIX KOMENOANTHBLIX U HayN/TNabHbIX CTa,qIAVI veTbipex
nogotpsgos Calanoida, Cyclopoida, Harpacticoida, Monstrilloida.

Ha nccnepyemoii nnowagm cpefm Konenog npeobnagany BuAbl NpUGPeXXHoOro Kom-
nnekKca, I'IpVICI'IOCOﬁI'IeHHbIe K A0BOJIbHO HEeCTabuIbHbIM ycnosuam cpeabl O6VITaHVIFI, B
nepByro oyepeab K NPUANBHO-OT/IMBHLIM ABNEHNAM, PE3KUM U3SMEHEHNAM TEMNEPaATy-
Pbl 1 CONEHOCTW. Haunbonee maccoBbIiMu Bbin Konenoabl MeNKOro ncpegHero pasmepa
pogos Acartia, Pseudocalanus, Eurytemora, Tortanus, Centropages.

Hapsigy ¢ HEpMTUYECKUMU B HEGOMBLLIOM KOMMYECTBE B yN0BaxX NPUCYTCTBOBANM
MHTEP30Ha/IbHbIE N Me3onenarn4eCkmne Bnabl, XapakKTepHble A/14 OTKPbITbIX BO/ OxoT-
CKOro mopsH4. OHn npencTtaB/ieHbl B 60NbLUE CTENEHN HenosoBo3penblIMu CTagmnamu,
KOTOPbIE YacTO BCTPeEYaTCSA B BEPXHUX FOPU3OHTAx nenarnanm B NpuobpexHbIX 1
wenbdosbix Bogax: Neocalanus plumchrus, Metridia okhotensis, Metridia juv.,
Eucalanus bungii.

Opyrue 14 rpynn npeacras/fieHbl O4HUM-TPEMSA BUAAMU, XapaKTepHbIMW 414 Npu-
6pexXHbIX BOJ CeBEPO-BOCTOUHOTO CaxanHa.

Cpe,ql/l nenarn4eCKNX MMYNHOK NPOMbICTIOBbIX XXUBOTHbIX MOXHO BbIAENUTb INYN-
HOK UFNOKOXMX, a Takxe megalopa n zoea feCATUHOTMX pakoB: Kpaba CTpMryHa-onuano
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(iChionocetes opilio), natuyronsHoro Bonocatoro kpa6a (Telmesus cheiragonus) u
Kpaba-nayka (Hyas coarctatus).

B aBrycte 2004 r., no cpaBHeHuto ¢ 2000 n 2002 rr., B CTPYKTYpe 300M/TaHKTOHHOIO0
coobLLecTBa OTMeYeHbl 0CO6EHHOCTH, KacatoLnmecs LJOMUHUPOBAHUA OTAENbHbIX TPy
(Tvppobuonoruyeckas xapakTepucTuka..., 2001; Akonornyeckas xapakrepnctuka..., 2003).
370 BbIpaXKaeTca, HaNpMMep, B 3HAYUTENbHOM YBETMYEHUN KO/TIMYeCTBa BETBUCTOYCbIX
paukos (Cladocera) pogos Evadne nPodon (ta6n. 1). BeposiTHee BCero, 370 CBS3aHO CO
cneundukoii 06noBa nnaHKToHa B 2004 r., KOTOPbINA Obl NPOBELEH B MOAMOBEPXHOCTHOM
Coe, rae HabnaTCAa 0CHOBHbIE cKoneHus knagouep (MaHylinosa, 1964).

Tabnnua 1

CooTHoOLLEHNE GrOMacChl OCHOBHbIX IPynm 300M/1aHKTOHA B MPUOPEXXHONA
MESTKOBOAHOW 30He MorpaHMYHOM niowann ceBepo-BoCTOHHOro CaxannHa
B aBrycte 2004 r.

Buomacca
TaKCOHBbI
Mr/m3 %
Copepoda 339,81 67,57
Cladocera 117,18 23,30

Coelenterata 24,80 4,93
Mollusca (larvae) 7,15 1,42
Polychaeta 7,25 1,44
Euphausiacea 2,87 0,57
Decapoda (larvae) 1,72 0,34
Cirripedia (larvae) 0,62 0,12
Chaetognatha 0,14 0,03

Pteropoda 0,02 0,004
Gammaridae 0,00 0,001
MWuKponnaHKTOH 0,00 0,001
Cumacea 0,00 0,001
Varia 1,31 0,27
NToro 502,87 100

Takke B2004 r. Hamy He 0B6HAPYXXEHO 3HAYUTESbHLIX CKOMAEHWUA TIMYMHOK U MOJIOAU
3B(hay3neBbIX Pa4yKoB, KOTOPbIe B 3TO BPeMSA 06bIYHO CO34al0T Hary/bHble CKOMAEHUS B
NPMOPEXHbIX U WeNb§OoBbIX BOAaX BOCTOUHOro CaxanuHa. B He60bLWNX KONNYecTBax
monogb Thyssanoessa raschii oTmeyanach 6onee 4em B 50% NNaHKTOHHbIX IOBOB, HO B
Lienom fons aBgaysmmg He npesbicuna 0,6% oT 06wwein 6uomacchl (cm. Tabn. 1).

Hau6onee NioTHble KOHLEHTpPaLMM 06pa3oBbIiBaiM Konenogbl pogos Acartia un
Pseudocalanus, knagouepsl Evadne nordmani. CpegHss 6momacca 300n1aHKTOHA
coctaBuna 502,87 mr/m3(cm. Tabn. 1), 4To 3HAYMTENbHO HMXe 3HadYeHnin 2000 1 2002 rr.,
Korja 3HadyeHuns 6uomacchl gocturanm 1289,8 n 2624,74 mr/m3.

CornacHo faHHbIM DOHOBLIX UCCNe0BaHWIA, Obl0 BblAeNEHO 12 MacCoBbIX rpynn
NIaHKTEPOB A4N1A HabN0 feHNA 3a N3MeHeHUeM 06LLEro COCTOAHMA 1 ONpeseneHuns ag-
(hekTa OT BO34eNCTBMA BYKCMpPYEMbIX MHEBMOMCTOYHNKOB (Tabn. 2).
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Tabnuua 2
OTHOCUTENbHbIE NMOKasaTe/I YMNCNEHHOCTU XXUBbIX HEMoBPeXAeHHbIX M1aHKTepoB
B (DOHOBbIX MCCMeA0BaHUAX U NpU paboTe 6yKCMpyembIX MHEBMOWCTOYHUKOB
B NpubpexXHbIX Bojax BocTouHoro CaxanuHa B asrycte 2004 r.

Bo Bpems
DoHOBbIE UCCEL0BAHNSA P OTHocuTesnbHas Aons

Mpynnbl pa6oTel MK MOBPEX/EHHOr0
OTHOCWTENbHAs A0S XUBbIX 3K3., % 300M/1aHKTOHa™*
MukponnaHkToH (Dinoflagellata) 100,00 100,00 0
Coelenterata/Ctenophora 86,31 38,40 62,37
Cladocera 95,00 93,74 1,49
Polychaeta 100,00 72,50 30,90
Copepoda 93,25 70,13 26,77**
Euphausiacea 98,56 95,70 3,26
Amphipoda 100,00 100,00 0
Decapoda (larvae) 100,00 93,59 7,20
Cirripedia (larvae) 100,00 98,98 1,14
Pteropoda 100,00 89,13 12,21
Mollusca (larvae) 97,75 91,55 7,12
Chaetognatha 100,00 100,00 0

*PaccumTaHbl C y4eTOM MNPOXOXKAEHUA CeTell B 30He LeACTBWA NUHWI MHEBMOUCT OYHM-
KOB W MONPaBKy Ha CMEPTHOCTb >XMBOTHbLIX B (DOHOBOW CbeMKe OT OpyAwii nosa (cM. pasgen
«MaTepuan u MeToauKa»),

** CpefHeB3BeLLEHHas, C Y4eTOM Haubonee mMaccosblX poAoB Konenog (cm. Tabn. 3).

Mpw HabnogeHM 3a COCTOAHMEM 300M/1AaHKTOHA HEMOCPEACTBEHHO MOC/e B3ATUSA
(hOHOBbIX NP0O6 (KOHTPO/Ib) OTMEYEHO, YTO B TeUeHUe 30 MUHYT COXPaHANACh BblCOKas
MOABMXHOCTb NPaKTUYeCKM BCeX rpynn N1aHKTEPOB, B 4aCTHOCTU INYUHOK YCOHOTUX pa-
KOB, KPYMHbIX KOMENog, TMYNHOK NOJUXET, WEeTUHKOYETIOCTHLIX U IMYNHOK AeCATUHOTUX
pakoB. HecmoTps Ha Hannume B NPpUOPEXHbIX BOAAX ()akTopa, NOBbILIAOLLErO CMEPT-
HOCTb MNaHKTOHA (MPMOONHOIO TeYeHUA), OIS XKMBOT0 300M/1aHKTOHA B (HOHOBbLIX NPo6ax
COXpaHsAeTCs Ha BbICOKOM ypoBHe (cM. Tabn. 1). Ans rpebHeBMKOB U Mefy3 OTMeueHa
camasi HU3Kas [40/18 HEMOBPeXAEHHbIX XMUBOTHbIX B POHOBbLIX nNpobax - 86%, Ans He-
CKOJIbKMX MAacCOoBbIX rpynn (rMnepung, WeTUHKOYEMOCTHBIX, KPbIZTIOHOTMX MOJITHOCKOB, /1U-
YMHOK YCOHOT X PaKoB, fiIeKanos v MoJIMXeT), Ha060poT, A0S HEMOBPEX AeHHbIX XXNBOT-
Hbix cocTaBuna 100%. C y4eTOM OTHOCMTENbHON BMOMacChl KaXKA0 TaKCOHOMMYECKO
rpynnbl o8 Noruéwmnx opraHn3mMoB B POHOBbLIX NMpobax cocTaBuia 0Koso 6,7%, 4To
XOPOLLO cornacyeTcs ¢ JaHHbIMU paHee NPoBeAeHHbIX uccnegosaHuii (Camaros, Hemuun-
HoBa, 2000).

Y amdunog n WeTUHKOYENOCTHbIX COXPaHANach BbICOKas NuLLeBas v 4Buratesib-
Has aKTUBHOCTb, MPUYEM 13-3a 60NbLLON KOHLEHTPALUM MENKUX XXUBOTHbBIX KULLEYHWNKM
nocnegHux 6bIn1 3an0HEHbI CBEXENPOTr104YEHHOM MULLEIA.

Mpw Habno4eHNN 3a COCTOAHMEM NIAaHKTOHA, BbIJIOB/IEHHOI0 Ha BTOPOM 3Tare uc-
cnefoBaHuin Bo Bpems paboTtsl M, kapTuHa 6bina MHOM. OcafoK U3 MepTBbIX U NO-
BPEXXAEeHHbIX XXMBOTHbIX OTCYTCTBOBa/1, K&K U B KOHTPOJIE, HO HEKOTOPbIE FPYNMbl MAaHK-
TEPOB HaXOL4W/INCb B COCTOSHMM 3aTOPMOXEHHOCTUN UMW OTNTYLLIEHHOCTK, ABUTaTe/IbHas
aKTUBHOCTb 6blf1a CHWXKeHa. Hanboee 3aMeTHble BU3yanbHble U3MEHEHWNSA OTMEYEHbI
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4na rpe6HeBUKOB, KONENog, NTeponog 1 nenaruyeckmx noamxet. Hvke ns kaxgon rpyn-
Mbl 300N1aHKTOHA NOAPO6GHO NPMBEAEHbI CMELMNYECKME NN XapaKTepHble MOBPeXae-
HWS, OTMEYEHHbIE Ha 9KCNepUMeHTaNbHOM 3Tane paboT, KOTOPble HECOBMECTUMbI C XKUN3-
HecnocobHOCTbIO TMAPOOGNOHTOB. [11A HECKONBbKMX FPYNM IMYMHOK (YCOHOrMX pakos,
aM(uMNoA U LWEeTUHKOYEIOCTHbIX), Y KOTOPbIX, KaK 1 B ()OHOBbLIX Npobax, coXpaHanach
BbICOKas aKTUBHOCTb, U3MEHEHWU B NOBeAEHUN N MOPQONOrNYECKNX NOBPEXAEHUI B
3KCMEepPUMeHTa/IbHbIX MPO6ax He BbIAB/IEHO.

Coelenterata 1 Ctenophora

B hoHoBbIX Mpobax, cobpaHHbIX 6e3 BO34eNCTBUA NHEBMOMCTOYHKKOB ([N), men-
kue u cpegHue dopmbl o7 0,3 go 10 mm (Obelia longissima, Aglantha digitale) He
MMENV BHELUHNX MOP(ON0rMYECKNX NOBPEXAEHNI 1 Aethopmaumii. OHM aKTUBHO niaBa-
NN Y pearmpoBanu Ha MexaHu4eckue pasgpaxeHns. NHaa cutyaums Habnoganacs 4ns
rpe6HesukoB (Ctenophora gen. sp.) n kpynHeix Megys Melicertum campanula. Bece
0cobu rpe6HEBUKOB KpynHee 10 MM 6biiv MOMHOCTLIO paspylleHbl. HabnogeHve 3a
rpe6HeBMKamm B TedyeHne 1yaca nokasano, YTo OTAENbHbIe YAaCTW TeNa rpe6HeBMKOB,
COXpaHuBLLME rpebHble NAACTUHKM C PECHUYKAMM, Xa0TUYHO 1 HEMPEPLIBHO ABUTra0TCA
M KPYTATCA, HE3aBUCUMO OT BENIMUYMHbI U HANMUYUA abOpanbHOro opraHa.

B akcnepumeHTanbHol cbeMke ¢ My HENOBPEXAEHHbIX 3K3eMMNIAPOB (KPYMHbIE 1
MefiKe Mefly3bl) COXpaHsanach ABUraTesbHas akTUBHOCTb, HO B M0O/10CTM Habnoganoch
60/1bLLIOE KONMYECTBO ra3oBbIX My3blPbKOB, KOTOPbIE CO BPEMEHEM MCUe3aNN. Y 0TAeNb-
Hbix ak3emnnspos Aglantha digitale Ha6ntoganu paspbiB napyca, pagnanbHbIX KAHaN0B 1
BblBEPHYTble Hapy>Xy rNoTkW. KpynHbie rpebHeBUKY B LLeNIOM BUAE, KaK U B POHE, He 06Ha-
PY>KeHbl HY B 0HOI Npo6e. KonnyecTso NOBPEXAEHHbIX 3K3EMMNAPOB B LEOM A5 rpyn-
Mbl 3HAYNTENIbHO YBEMYNIOCKL - 30 62,37% (cm. Tabn. 2).

Cladocera

B (hOHOBbIX 1 3KCNEPUMEHTaNbHbIX CbeMKaX 3HaUYMTENbHbIX MOP( 00T MYECKUX
MOBPEXAEHNI Y KNafoLep He OTMEYEHO. Y MacCcoBbIX BUAOB AaHHOI rpynnsl Evadne
nordmanni n Podon leuckartii coxpaHsnack BbicOoKas gBuraTefnbHas akTUBHOCTb, U
Anwb B 5-7% oTMeuveHbl fedopMaLum BbIBOAKOBOM KaMepbl B CIMHHOM YacTu. B ue-
NIOM, 4O/ NOBPEXAEHU He npeBblwana 1,5% (cm. Tabn. 2).

B xoge HabnoAeHNU 3a cOCTOAHNEM Kagouep, CO6paHHbIX BO BPEMSA CbeMKMU C
paboTatoLw My MHEBMOUCTOYHMKAMU, bl OTMEUEH aKT KOHLEHTPaL MK B MOBEPXHOC-
THOW NNEHKe KOHII0MepaToB CAUMLMXCA APYT C APYrom knagouep. bonbWwWHCTBO 13
HUX HUKAKMNX NMPU3HAKOB XWU3HW He NOJaBanu 1 Ha MeXaHUYeCKNe pa3paKeHuns He pea-
rnpoBann. OHU BbINY YUTEHbI B faNbHERLWNX pacyeTax B KAaTEropumn «XKMBble» 13-3a
HeonpeLeNeHHOCTU NOBPEXAEHUIA 1 cOCTOAHMA. HO Mbl Mpegnonaraem, 4to Tem ca-
MbIM HECKOJIbKO 3aHMXaeM peasibHyto rubesb.

Polychaeta

B ynoBax NNaHKTOHHbIX CETEN OTMeYeHbl B3pOC/ble Nenarnyeckue noaUXeTbl
Autolytus sp., Polychaeta gen. sp., a Takxe nMumHKy (Tpoxohopbl) CUAAUNX MOUXET.
Bo Bpems npoBeaeHMsA (DOHOBO CbeMKM B YNI0Bax He BCTPEUYEHO MNOBPEXEHHbIX 3K-
3emnnsApoB. Bo BpeMsa npoBegeHus cbeMku ¢ MW B npo6ax o6uee KOAMYECTBO NOAu-
XeT BO3POC/O, M 0OTMEeYanuch NOBPEXAEHHbIe 3K3eMNAsAPbl. OCHOBHbIE MOBPEXAEHNSA Y
B3POCNbIX MOAMXET - Pa3pbiBbl CErMeHTOB Tena U napanoguii, y TMYMHOK - pa3pbiB
060/104KK. MoliMaHHble CaMK/ C MPUKPENIEHHON UKPOW He MMeNn NoBpexaeHunii. 06-
Wwasa fons NOBPeXAeHHbIX 3K3eMniapos - 30,9% (cm. Tabn. 2).

Copepoda

B doHoBbIX npo6ax KpynHopasmepHble konenogbl (Neocalanus, Eucalanus,
Metridia, Epilabidocera) He nmenn noepexgeHuii. OHM COXpPaHAN BbICOKYH ABUTA-
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TENIbHYIO W NMULLEBYI0 aKTUBHOCTL. Y ABYX MenKopasMepHbiX BugoB Eurytemora u
Oncaea noBpex/eHuii Takxxe He 06Hapy»eHo. Ho y 60NbLINHCTBA MACCOBbLIX BUAOB
Konenog Menkoro u cpegHero pasmepa (Pseudocalanus, Acartia, Oithona) Ha6nto-
Jancs o6l uii cnag 4BMraTesibHOM aKTUBHOCTY, e4MHWUYHbIE Pa3PbiBbl U Aedopmalmm
TeNbCOHa, CBA3aHHbIE C MEXaHWYeCKUM BO3/eliCTBUEM OpYAMNii NoBa.

B xoge HabnogeHWiA 3a COCTOSIHMEM Konenog B npobax, 0TobpaHHbIX Npu paboTe
MHEBMOMCTOYHUKOB, GbI/I0 OTMEUYEHO CHUXKEHWE Y 60MbLINHCTBA PAYKOB ABUTraTEIbHOM
AKTUBHOCTMW, O0COBEHHO Yy MENKWX U cpefHepasMepHbiX MOMOBO3PEeNnbIX (hopm
(Pseudocalanus, Oithona, Acartia), a Tak >xe TMYMHOUHbIX ¥ MAaALWNX KONenoAUTHbIX
cTafmii. lons oco6eit ¢ NOBPEXAeHHbLIM Te/Tb,COHOM YBEMYMNACh, NOABUAUCH KOMENo-
Abl C OTOPBAHHLIMU AHTEHHAMM U a6j0MeHaMU, Y eJMHUUYHBIX 3K3eMNNAPoB Habnga-
nack filepopmaLus TeNbCOHa, CONPOBOXAAILLAACA OTC/I0EHUEM MATKUX TKaHEHR 0T BHeLl -
Heii 060104KN. B cpefiHeM, 10015 cneluduyecknx NOBPeXaeHnin Ans Konenog cocTaBu-
na okono 26,77% (cm. Tabn. 2; tabn. 3).

Tabnnuya 3

OTHocuTeNnbHaa 6uomacca 1 rmbesib MacCcoBbIX POLOB KOMenof
npu pabote ByKcUpyembIX MHEBMOUCTOYHMKOB B NPUOPEXHbIX
Bogax BocTtoyHoro CaxannHa B aBrycrte 2004 r.

OTHOCKTE NbHaA MoTepwn npu paboTe

PoA 6uomacca, % CeNCMONCTOYHMKOB, %
Neocalanus 0,3 3,69
Eucalanus 0,1 6,61

Pseudocalanus 44,9 37,51
Eurytemora 3,8 7,49
Metridia 01 19
Acartia 425 18,06
Centropages 0,6 28,09
Epilabidocera 0,7 2,88
Oithona 2 27,92
Oncaea 0,01 0
(nau(p:):)iszrxc)g;lei)uovd.ites) 05 05
Copepoda, utoro: 95,51 26,77

Euphausiacea

B hoHOBbIX MCCNEL0BaHUAX LOMA XUBbIX HEMNOBPEXAEHHbIX 3Bay3uung (ctaguu
nauplius, calyptopis, furcilia) B npo6ax 6bln1a 40CTaTOYHO BbICOKAa. HO Mex Ay cTagmamu
Habnofanncb HEKOTOPbIE Pa3Nnyma No ycToiumnBocTr K Bo3geicTeuto M. MpakTu-
YeCKM BCE KaMNTOMUCbI COXPAHAN BbICOKYHO CTEMEHb NOABMXXHOCTM U HE UMENTN MOP-
thonormyecknx nospexaeHnii. Hanbonee noBpexgeHHbIMU B pe3ynbTaTte 06/10Ba OKasa-
AUCb Haynauychl 1 ypumnnn. B cpegHeM, oA NOBpeXxaeHUi ashay3nmg B POHOBbIX
nccnefoBaHuax He npesbicuna 1,44% (cm. Tabn. 2).

Bo Bpems npoBefeHns cbeMkm ¢ M cneunrnyecknx NOBpexaeHnid y aBaysmnmng
TakXXe He oTMeyeHo. O6LLasa aKTUBHOCTb JIMYMHOK 3B(hay3nung Oblfia HECKOJIbKO CHUXe-
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Ha, NPX MeXaHNYeCKOM pa3fpaKeHnn QypLUUINY U KanMNTONUCh 3BGhay3nng HaumHamm
Xa0TU4YHO auratbca. Co BpeMeHeM OHM norubanu, HO No Kakoi NpUUYnHE, B yCNOBUAX
HabN AeHNA yCTaHOBMTb TPYAHO. BO3MOXHO, 3TO CBA3aHO C AePULMTOM KMCNOPOAa.
EfuHMYHO, Ha cTaguu ypumnnm, oTMedeHbl NOBPeXAeHnsa B 061acTn COegUHEHNA ro-
NOBOTPYLHOro 1 6PHOLWHOr0 0TAeN08B. 015 NOBPeXAeHWIA 3Bthay3ung coctaBuia 0Kono
3,3% (cm. Tabn. 2).

Amphipoda

B naHHO# rpynne HaMW y4MTbIBanMCh TOMIbKO Nenarnyeckune BuAbl, OTHOCALMECS K
nogoTpsagy Hyperiidea. Mpwu Bu3yanbHOM ocMOTpe Npo6 nocne Bo3geicTemsa M y am-
hmnog Mopoaornyeckmx NOBPeXaeHnii He 06HapY>XeHO, ABUraTeNlbHas U NULLEeBas aK-
TUBHOCTb COXPaHANAach Ha BbICOKOM YPOBHe.

Decapoda

JINUNHKY fecATUHOTNX PaKkoB B ynoBax Oblnn NpeAcTasrieHbl cTaguaMmu megalopau
zoea. B pOHOBbIX MCCNEA0BAHMAX NMUNHKN feKanog 6blin BCTpeUYeHbl B HE6O0/bLLIOM
KONNYeCcTBe, BCE IMUNHKM 6e3 MOBPEXAEHUI 1 aKTUBHBbI.

B uccnegosaHumax ¢ 6ykcmpyembimu M cpegn NMUNHOK CTaguu Meranona oTme-
YeHbl NOBPEXAEHNA-0TOPBaHHbIE MEPeonobl M NPOAaBAeHHble Kapanakcbl. O6uas
LONSA NOBPEXAEeHHbIX TMYNHOK AeKanof coctaBuna 7,2% (cm. t1abn. 2).

Cirripedia

Kak y>xe 6b110 0TMEYeHO BblLle, IMYNHKN YCOHOTMX PAKOB, BECbMa MHOFOYMC/IEH-
Hble B Npo6ax, COXpaHanmn ABUraTeNbHY0 akTUBHOCTb B TEYEHWE A/INTENIbBHOTO Bpeme-
HWN HabNoAeHNS.

MoBpexeHHble 3K3eMNAAPbl BCTPEUEHbI B HEO0IbLLIOM KONNYecTBe B Nnpobax, B3s-
ThIX B CbeMKe C OYKCUPYeMbIMWU MHEBMOUCTOUYHUKAMN, -1,14% (cm. Tabn. 2). OCHOB-
HbIM NOBPEXAEeHNEeM, OTMEYEHHbIM AN IMYNHOK YCOHOTUX PAKOB, 6bl1M OTIOMaHHbIe
60KOBble OTPOCTKM U Bbl4aB/IeHHbIE HAPY>XXY BHYTPEHHMWE OpraHbl.

Pteropoda

KpblnoHOrMe MONKOCKY B Y/1I0BaxX NpeAcTaB/eHbl ByMSA MaCCOBbIMY BUAaMK, No
MOP(ONOrMYEeCKUM NpU3HaKam OTANYHbLIMU APYT OT 4pYyra, YTO NPOSABAAETCA U B pas-
NNYHOW CTeneHu BO3L4ENCTBUA MHEBMOMUCTOUYHMKOB.

Clione limacine - Bug ¢ n10THLIM, XOPOLLO OPOPM/IEHHBIM TENIOM 1 HEGONbLUMMU
KpbINbAMW, PaKOBMHa peayumpoBaHa. BTopolii Bug, Limacine helicine, Hao6opoT, nmeet
CNupasbHYIo PaKoBUHY, B KOTOPYHO MNOSIHOCTLIO MOMELLLAeTCA HEXXHOE Te10 MOJIIIOCKa C
KPYMHbIMU KPbIIbAMU.

Y Clione cneyuguuecknx noBpexxaeHunii He 06Hapy»XeHo, Kak B ()OHOBbIX NMpo6ax,
Tak 1 B Nnpobax, cobpaHHbIX Npu 6ykuposke M.

Numanunel Limacine helicine B npo6ax, co6paHHbIX B CbeMKaXxX ¢ 6YKCMPYeEMbIMU
MW, nmenn nospexxgeHns, 6e3ycnoBHo, BegyLuue K rnbenu, - Hapsgy ¢ 0TI0MaHHbIMU
KyCOUYKaMM KpaeB pakoOBUH Y MHOTUX MOJITIOCKOB TeJla HaX04UNUCh CHapyXu (BblgaBlie-
Hbl), @ KpbI/bS MMeNW pBaHble Kpasd. [Lona Takux noBpexgeHuin coctasuna 12,2%
(cm. Tabn. 2).

Mollusca

B faHHOW rpynne npescTaBneHbl Nefarnyeckme MMUMHKN 6PHOXOHOIMX 1 ABYCTBOP-
4yaTbIX MO/TOCKOB. OCHOBHbIE MOBPEX/EHUSA, OTMeYeHHble B 06enx cepmsax nccnego-
BaHWiA, CBOAMNNCH K MOBPEXAEHUAM KPaeB pakoBUH (TPeLLuHbl, 06/10Mbl) 1 BblAaB/nBa-
HUIO Tena MOJINIK0 CKa HapyXXy, Npyuyem B 60/bLUeR CTeneHn 3TOMY NOABEPXXEHbI INYNH-
KU fBYCTBOPYaTbIX MO/THOCKOB.

B nccnefosaHunax ¢ ucnonb3oBaHnem MK KoAnM4ecTBo NOBPEXAEHHBIX IMUNHOK
MOJINOCKOB cocTasuno 7,12%.

249



Chaetognatha

Y WeTMHKOYEIOCTHLIX B MCCef0BaHNAX ¢ 6ykcupyembiMu M noBpeXaeHwnii He
BbISIBNIEHO.

MXTronnaHKToOH. CocTaB MXTMONMAHKTOHA BO BpeMsi NPoBefeHNst DOHOBOI CheM-
KN N CbeMKM C BYKCMPYEMBIMU MHEBMOMCTOYHNKAMMW HECKO/LKO pasnuyanca. B nepuog
(hOHOBbIX MCCNEA0BaHWN B YN0Bax 6blfla OTMeYeHa MKpa NATU BUAOB Pbib M IMYUHKN
yeTblpex BMAOB pbib (Tabn. 4). OCHOBY MXTMOMNNAHKTOHA COCTaBNANa UKPA MUHTAS
Theragra chalcogramma, Ha onto KoTopoit npuxoannock 96,3% 0T 06Leii YNCNEHHO-
CTW UXTMOMNNAHKTOHA. MIKpa M1HTas BCTpeyanach BO BCeX npobax.

M3 kam6anoBbIX HaMb0bLIEel YNCAEHHOCTU JO0CTUTana ukpa 4anbHeBOCTOYHOM
AnnHHoi kam6ansl Glyptocephalus stelleri c oTHocuTenbHO YncneHHOCTbI0 2,0% W
4acToTOI BCTpeyaemocTn 66,7%. OTHOCUTENbHAA YNC/IEHHOCTb UKPbl CaXaNIMHCKOW Nn-
maHabl Limanda sakhalinensis He npesbiwana 0,2%, a yactoTa BCTPEYaeMOCTH -
25%, xenTtonepoii kam6anbl Limanda aspera - 0,1 n 16,7%, X060THOW Kam6ansl
Limandaproboscidea-0,04 n 8,3% cooTBeTCTBEHHO.

YuncneHHOCTb IMUMHOK B paiioHe HaxoAmnacb Ha HU3KOM ypoBHE. B nxtmonnaHk-
TOHe npeo6nagany NTMUMHKL MOPCKO ManopoToil koptolwku Hypomesusjaponicus
(0,7% oT 0bLL el YNCNEHHOCTWN UXTUONNAHKTOHA). [10 KONIMYeCcTBY BCTPEUYABLUMXCA B
NNaHKTOHe BUAOB LOMUHMPOBAIO CeMENCTBO poraTtkoBbix Cottidae, npeacTaBneHHoe
IMYUHKAMM TpeX BUAOB: MPOMEXYTOUHOro wiemoHocua Gymnocanthus intermedius,
6bluka-6a6oukun Melletes papilio u mHorournoro kepuaka Myoxocephalus
polyacanthocephalus. OTHocUTeNbHAsA YNC/TIEHHOCTb IMUMHOK POraTKOBbIX U3MEHS-
naco o1 0,1 go 0,5%.

KonunyecTBeHHble NOKasaTenn B pacnpejeneHnn NKpbl B panoHe 3Ha4YMTebHO Ba-
pbUpOBaNUCh B NPOCTPAHCTBE U BO BPEMEHU. TakK, OTHOCUTE/IbHAasA YAC/IEHHOCTb UKPbI
MWHTas K MOMEHTY NPOBeAEHNs BTOPOro aTana uccnegosanuii (c 6ykcupyembimu M)
cHu3nnacb o 58,8% npu coxpaHusLeiica 100%-Hoi yacToTe BCTpeyaeMocTu. Mpu
3TOM MPOU3O0LLJIO YBEIMYEHMNE [ONN NKPbl HEKOTOPbIX BUAOB KaMban: >xentonepoi -
f0 18,6%, 4anbHEBOCTOYHOM AIMHHON - g0 17,1%. YacToTa BCTPEYaeMOCTW UKPbI
3aTnx Bupos ysennyunacb 1o 90,9 n 63,6% cooTBeTcTBEHHO. OTHOCUTE/IbHAA YNCTIEH-
HOCTb MKPbI CaxalNHCKON NMMaHAbl U X060THOI Kambanbl NO-NpexHeMy 0cTaBanacb
HU3KOIA.

BnpgoBoii cocTaB TMYMHOK pbi6, N0 CPaBHEHUIO C POHOBOW CHEMKOI, YBENNYUIICH
6onee yem B fBa pa3a. B ynoBax BcTpeyanucb nMUnHKKM 10 BuAoB pbi6. HanbonbLuei
OTHOCWTENbHOW YNCNEHHOCTU AOCTUTANN MYMHKM fafbHEBOCTOUHOI MoiiBbl Mallotus
villosus socialis n mopckoit manopoToii kKoptowku Hypomesusjaponicus - 2,2 n 1,3%
COOTBETCTBEHHO. BbiCOKafA OTHOCMTENbHAA YNCIEHHOCTb IMYNHOK MOIiBbI ()OPMUPO-
Basacb 3a CYeT UX MAOTHbIX CKOMMEHWA Ha OTAENbHbIX y4YacTKax, fOCTUraBLI KX
1,74 3k3./M3.T1pn 3TOM YyacToTa BCTPEUAEMOCTM IMHMHOK B y/I0OBaX He NpeBblLlana
9,1%. JINYNHKN KOPIOLLKKN, HANPOTWB, pacnpegenanncb 4OCTaTOYHO paBHOMEPHO, Mes
MEHbLUYI NMOTHOCTb-A40 0,46 3K3./M3. X BbICOKasA OTHOCUTENbHAA YNC/IEHHOCTb
onpejensanach BbICOKOW 4acTOTON BCcTpeyaemocTun - 45,5%. Ewe 60nee BbICOKYIO
4acToTy BCTPeYaeMoCTH UMeNU NMNYNUHKN MUHTadA - 54,6%, Npu 3TOM UX abCONOTHAS
YUCNEHHOCTb He npe.biwana 0,07 3k3./m3 a oTHocuTenbHasa - 0,7%. Bbicokas yacTo-
Ta BCTPEYaeMocTH Oblna XxapakTepHa Takxe A0S MTMYNHOK ObluKa-6a604kN U ANUH-
HOW Kamb6anbl - 27,3 1 18,2% COOTBETCTBEHHO. YacToTa BCTPEYAEMOCTU NMNYNHOK
Apyrux BufoB He npesbiwana 9,1%.
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Tabnunua 4

KauecTBeHHbIW 1 KOMMYECTBEHHbIN COCTAB MXTUOMIAHKTOHA B MPUOPEXHbIX
Bogax BoctoyHoro CaxanvHa B asrycte 2004 r.

YucneHHoCTb, 9K3./M3

Ne o
i Bugosoii coctas MpepensHas
m.
CpepHsas
Vkpa
| CemeiicTBo Gadidae
1 Theragra chalcogramma 0.54-8.28
3,36
|l CemeiicTBo Pleuronectidae
: 0.020-4.60
2 Glyptocephalus stelleri 0,98
: 0.40-4.40
3 Limanda aspera 108
. . Mo 0.02
4 Limanda proboscidea 0,002
. . . 0.06-0.20
5 Limanda sakhalinensis 0,02
NNYNHKN
| Cemeiicto Clupeidae
. [Jo 0.04
1 Clupeapallasii 0,004
1l CemeiictBo Osmeridae
2 Hypomesusjaponicus 0.02-0.46
. 0,08
. - Mo 1.74
3 Mallotus villosus socialis 016
" CemeiicTBo Gadidae
4 Theragra chalcogramma 004-0.14
0,04
v CemeiicTo Cottidae
5 Gymnocanthus intermedius O'Og' 602'06
- 0.02-0.04
6 Melletes papilio 0,008
7 Myoxocephaluspolyacanthocephalus Mo 0.04
0,002
\ CemeiicTBo Liparidae
R Mo 0.02
8 Liparis sp. 0,002
Vi CemeiicTBO Gasterosteidae
Mo 0.04
9 Gasterosteus aculeatus 0,004
VI CemeiictBo Ammodytidae
Mo 0.04
10 Ammodytes hexapterus 0,004
VI CemeiicTBo Pleuronectidae
n Glyptocephalus stelleri 0'053 602'20
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B Tabnunue 4 npuBefeHbl AaHHbIE M0 abCONOTHOW YNCNEHHOCTN UXTUOMIAHKTOHA B
npuoépexHbix Bogax Ha CeBepo-PbIMHUKCKOM y4acTKe, KOTOpble MOTYT 6bITb UCNOJ1b-
30BaHbl 419 pacyeToB yuiepba Ha JaHHOM Y4YacTKe U Ha ConpefeibHbIX aKBaTOpUAX
BOCTOYHOro CaxanunHa.

CnepyeT OTMETUTb, YTO B 060MX cnyyaax (poHOBas CbeMKa U CbeMKa € ByKcupy-
eMbiMK M) foNa NKPbI C BU3yanbHbIMU NMOBPEXAEHNAMN Oblia He3HaunTenoHa. OT-
MeuYeHHble NOBPEXAEHNA Kacanuch, npexae scero, 6nactogncka n aM6pnoHoOB, B TO
Bpems KakK 060/104KMN 0CTaBa/INCb HEMOBPEXAEHHbIMUW. B1acTOANCK B HEKOTOPBIX UK-
PUHKaxX Me HeYeTKniA kpali. OfHaKO 3T0 fB/eHVE MOT/10 BO3HUKATb N0 eCTECTBEHHbIM
npUYnHaM, No3TOMY Npu OLEeHKe 06LLEero BO3AeNCTBMS MHEBMOVCTOUHMKOB, NPeX[e BCe-
ro, o6patianocb BHMMaHWe Ha cepAeUHY0 PYHKLMI0 HOPManbHO pa3BrBaloLWmMxcs am6-
puoHoB Ha IV cTagmax pa3BUTUSA B UKPe MacCOBbIX BUOB pblb (MUHTasA, XXenTtore-
poii 1 janbHEeBOCTOYHON ANIMHHON KaMban).

Y 3M6prOHOB MUHTas B POHOBOM ChbeMKe KONMUECTBO cepaLebneHmnii 6bio 3ameT-
HO Bbiwe: Ha Il ctaguu pa3sutns - 96,7 ya./MuH., Ha IV ctagum - 135,5 ya./mMuH. B
cbemke ¢ MW KonnyecTBo cepaLebueHmnii aMOPMOHOB Ha 3TUX Xe CTaAUAX B CPefHEM
cocTaenano 56,8 n 60 ya./MUH. COOTBETCTBEHHO.

B doHOBOIi cbemKke 0TMeUYeHO 601ee BbICOKOE KOMYeCTBO 3MOPMOHOB C paBHO-
MepHbIM cepauedmeHunem - 82,1%, n MeHbLIee KOIMYECTBO MePTBbIX 3MOPUNOHOB -
13,0%. Ana nccnegosaHnii ¢ M atn nokasatenn coctaBunu 47,1 n 52,9% cooTtBeT-
CTBEHHO (Tabn. 5). B T0 ke BpemMs B HOHOBOW CbeMKE HECKONbKO BblLLE, YEM B CbEMKE
¢ MW, 6bina gons aM6proHoOB ¢ apuTmumein - 4,9 n 2,0% cooTBETCTBEHHO. CHIKEHME
Konn4yecTBa aMOPMOHOB C HEPAaBHOMEPHBIM cepAuebueHnem nog sosgeinctenem M
CBSI3aHO, 04YeBUAHO, C 60/1ee ObICTPOI OCTAHOBKOW cepaLa, NPUBOAALLEA K CMEPTH 3M-
6puoHa.

B uenom, Bo3gelicTBME MHEBMOMCTOYHMKOB BblpaXaeTcs B 4OMONHUTE/IbHOM YBe-
NNYEeHNN CMEPTHOCTM UKPBI, B CPeHEM 414 MacCOBbIX BUA0B OHa cocTaBuna 42,6%,
ONS VKPbl MUHTasA - 26,4% (cm. Tabn. 5).

B x04e n3yyeHnsa HeMKCMPOBAHHbIX NMPO6 UXTUONNAHKTOHA, NOABepPrnXcsa Bos3-
LeNCTBMIO MHEBMOMCTOYHMKOB, BOSHWK/IO TakXKe NPeAnonoXeHne, 4To rmapoanHamMu-
YyecKue yfapbl CTUMYNNPYIOT BbIKNEB 3MBPUOHOB Ha IV cTaguun passutuda. Ecnu B
(hOHOBOI CbeMKe NPeAIMUMHKN MUHTasA U ANIUHHOW Kambasnbl B NPOLECCe BbIK/1EBA He
BCTpeYasncCb, TO B CbEMKEe C MHEBMOUCTOYHUKAMU Ha UX LO/I0 MPUXOANNOCH YXKe
16,3% OT 06LLEel YNCAEHHOCTM TNYNHOK. Mpuyem, NS MUHTaA 4ONS BbIKNEBbIBAKO-
WMUXCA NpesanynHoK coctasniana 42,9% n3 yuyTeHHbIX TMYMHOK 3TOT0 BUAA, a AN
O/VHHON Kambanbl - 87,5%. Kak npaBuo, BbIK/IKHYBLUNECA Cpa3y noc/e oT6opa npob
NPeaANUYNHKNA He UMEIOT BU3yasibHbIX NOBPEXAEHMWIA, TaK KaK 000/104Ka UKPUHKMN B
HEeKOTOPOW CTeMeHM 3alnLLaeT UX OT MeXaHNYeCKOro BO34eNCTBUSA. TeM He MeHee,
yacTb aM6punoHoB Ha IV cTtagum (7,7%) nony4varoT NOBPEXAEHUS OT BO3L4ENCTBMA
MW, xapakTepHble AN NUYNHOK, - AehopmMaLio MUOMEPOB M MO3BOHOYHUKA. OCHOB-
Hasl YacTb BbIK/IIOHYBLUMXCA NOC/e BO3AeNCTBMA MCTOYHUKOB 3MBPMOHOB rnbna B Te-
YeHne HeCKONbKNX Yacos.

JTnynHku B 60nbLUEl CTeNeHW NOABEePXKeHbl Bo3gencTeuio MW, Tak Kak He nme-
0T 3alMTHOW 006010UKK, CHXKaAIOLW e oTpuLaTensHoe BamsaHue M. Mog gedcteuem
YAapHO BOMHbI Y TMYNHOK NPOUCXOAUT, NPeXae BCcero, eopmalms MMOMepPOB 1 No-
3BOHOYHMKA B pa3HbIX OTAenax, MHOr4a OTPbIB KMLLIEYHWKA U pa3pblB Tesa NoJIHOC-
Tbt0. Takue NOBPEXAEHUS CBONCTBEHHbI, B OCHOBHOM, INYMHKAM, UMEIO UM Y AN-
HeHHY0 hopmy Tena (KOPHLWKOBbLIM, CENbAEBbIM, NECYAHKOBbLIM). Y IMYMHOK C YKO-
POYEHHOW (hOPMOi MOBPEXAEHNSA TAaKOr0 poja BCTpeyatoTCa 3HaUnTeNbHO pexe. Eciu
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NOBPEXAeHNA NO3BOHOYHMKA U MPOUCXOAAT, TO, B OCHOBHOM, TO/IbKO B XBOCTOBOI Ya-
cTu Tena. Tak, B uccnegoBaHunsx ¢ 6ykcupyembimm MW ANMUHKN MOPCKOIA ManopoToli
KOPIOLKM 1 janbHEeBOCTOUYHOW MOIiBbI MMenn LedopMaLnio MAOMEPOB 1 MO3BOHOYHN-
ka B 100% cnyuvaes, COOTBETCTBEHHO, N 100%-HYyl0 CMEpPTHOCTL. B L,enom, oTHOCK-
TeNbHas YACNEHHOCTb TMYNHOK C eDOPMUPOBAHHBIMWN MUOMEPAMU M MO3BOHOUHU-
KOM B CbeMKe C 6yKCMPYyEeMbIMM NCTOUYHUKaMK cocTaBnsna 62,5%, Torga kak B 0OHO-
BbIX UccnefoBaHusax - 15,4% (tabn. 6).

Tabnuua 5

CpaBH/Te/IbHAA XapaKTepUCTUKa NOBPEXAEHNIA U CMEPTHOCTU UKPbI
B (DOHOBbIX UCC/IE0BAHUAX N B CbeMKE C BYKCMPYEMbIMW NCTOYHMKAMMU
B NPUGPeXHbIX Bogax BocTouHoro CaxanuHa B aBrycte 2004 r.

CeKom:geMceLB:m [Llons am6prnoHos [fons [Hons Mospex-
o Kon-so pAu ' C paBHOMEPHbIM ~ 3MGPUOHOB  MEPTBbIX  [AEHHbIE,
Bugosoii coctaB Cragus YA.IMUH. .
MKPUHOK cepauebueHnem, c apuTmueid, 3M6pPUOHOB,  BCEro*,
NeepeneHoe HIT. (%) urr. (%) wr, (%) wr. (%)
CpegHee ’ ’ ' '
dOoHOBbIe cCNefoBaHNA
68.0-120.0
m 9 967 6 (66,7) 1(11,1) 2(22,2) 3(3323)
Theragra chalcogramma v 6 1021'2_515?8'0 4 (66,7) 0 2 (33,3) 2 (333)
68.0-168.0
w+rv 15 10(66,7) 1(6,7) 4(26,7) 5(333)
104,7
46.0-136.0
1 38 993 32 (84,2) 2 (5.3) 4(10,5)  6(15,8)
Glypiocephalus stelleri \Y 43 78'(1);638'0 33 (76,7) 3 (6,7) 7 (16,3) 10(23,3)
46.0-168.0
W+IV 81 1074 65 (80,2) 5 (6,2) 11 (13,6)  16(19,8)
54.0-114.0
n 23 918 21 (91,4) 1(4,3) 1(4,3) 2 (8,7)
. 52.0-124.0
Limanda aspera v 43 1021 37 (86,0) 1(2,3) 5(11,6) 6 (14,0)
52.0-124.0
m+ry 66 985 58 (87,9) 2 (3,0 6(9,10) 8 (12,1)
NTOrO, Bce Bug W+1v 162 133 (82,1) B(4,9) 21(13,0) 29(17,9)
CbemMKa ¢ GyKCUpPyeMbIMI MHEBMCUCTOYHUKAMU
32.0-72.0
w 46 6.9 21 (45,7) 0 25 (54,3) 23 (47,8)
Theragra chalcogramma 60.0 ’92 0
v 5 '75'0 : 3 (60,0) 1(20,0) 1(20,0) 2 (40,0)
32.0-92.0
nToro L+1V 51 0 24(47,1) 1(2,0) 27 (52,9) 25 (49,0)
Bo3peiicTBME NCTOYHWNKOB
Ha mxpyﬂscex BNAOB W+IV cr. 426
C NonpaBKOi Ha CMePTHOCTb
B (DOHOBLIX MCCNEeA0BaHUAX, %
Bo3pgeiicTBME UCTOUHUKOB
Ha UKPY MUHTas W+IV cr. 26,4

C MonpaeKoii Ha CMEPTHOCTb
B (DOHOBbIX UCCNEA0BaHNAX, %

* YYyTeHbl MepPTBble 3MGPUOHbI 1 3MGPUOHBI C apUTMUEd.
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Tabnuua 6

CpaBHUTeNbHAA XapaKTepucTKa NOBPEXAEHN U CMEPTHOCTU NIMYUHOK
B (DOHOBOW CbEMKe U B CbEMKE C BO3LENCTBMEM MHEBMOUCTOUYHMKOB
B NpUbPexXHbIX Bogax BocTouHoro CaxannHa B aBrycte 2004 .

®oHoBass CbemKa C NMHEeBMO-
CpaBHMBaeMble XapaKTepUCTUKN

cbhemka NCTOYHMKaMU

Hannume HopMasbHbIX cepaLebueHuii, % 38,5 75

[Jedopmanua MmmomepoB 1 NO3BOHOYHUKA, % 154 62,5

XapakTtep MoBpexaeHus rnas, % 1,7 46,3

noBpexpeHwii, % ToBpexaeHns KuLLeuHuKa, % 30,8 31,3

KposousnusHus, % 0 13

MoBpexeHns NIaBHUKOBOI KaiiMbl, % 38,5 75,0

OTHOCUTENbHAA YNCNEHHOCTb Nornéatowmx, % 0 1,2

OTHOCUTENbHAA YUCNEHHOCTb MepTBbIX, % 46,2 92,5

OTHOCUTeNbHAA YNCNEHHOCTb XMBbIX, % 53,8 6,3

[MoBpexxaeHHbIX, BCEro*, % 46,2 93,7
MoBpeXaeHHbIX, BCETO C NMOMpPaBKoi 99.2

Ha CMEPTHOCTbL B (*JOHOBI:IX nccnefosaHuax, %

*C y4eTOM normbatrLnx MMYNHOK.

[na nMYNHOK € yAMHEHHO (hopMOiA Tena B 60bLUEl CTeneHy Obl10 XapakTepHO 1
NoBpPeXAeHWe NNaBHUKOBON KaiMbl. 3TOT BUA NOBPEXAEHUI He OTHOCUTCSA K Bbl3bIBato-
LM MTHOBEHHYO r6e/ib IMYMHOK, HO PE3KO CHUXKAET UX XMU3HECNOCOBHOCTb. JIMUUHKHM C
MOBPEX/EHHOW KaliMoii BCTpevanuch B NCCnefoBaHnaxX ¢ MHEBMOUCTOUYHUKAMM B 75%
cny4aes, TOrfa Kak B (DOHe UX OTHOCUTENbHAsA YNCNEHHOCTbL cocTaBmna 38,5%. 3Hauu-
Te/IbHY0 40110 B MCCNef0BaHMUAX C MHEBMOUCTOYHUKAMM COCTaBAANM IMHUHKN C NOBPEX-
LeHnamu rnas- 46,3%. [ons NMYMHOK ¢ Apyrumm fedektamm Oblna He3HaunTeNbHa.

Bce nepeuncneHHble NOBPeXAeHNs ObliM HECOBMECTMMbI C HOPMA/bHOM XU3Hee-
ATENbHOCTbHIO JIMYMHOK, a 60/bLLIMHCTBO BbI3bIBAO AN MTHOBEHHYIO CMEPTHOCTb, UK
ABNSANOCH NPUYUHON rnbenn MMYMHOK B TeHeHe KOPOTKOro nepuoja BpeMeHU, 4To npo-
CNeXuBanoch no xapakTepy cepaLebreHmnii n OTHOCUTENbHOW YNCAEHHOCTM XUBbIX /N~
YMHOK B (hOHe 1 B cbeMke ¢ M. [,ond NMYMHOK C HOPMasibHbIM cepaLebneHnem, He
noABepraBLUMXCS BO34ENCTBMIO MHEBMOUCTOUYHNKOB, cocTaBnana 38,5%, Torga Kak B
3KCMEePUMEHTE X KOJIMYECTBO CHMXKaNochb 4o 7,5% (cm. Tabn. 6).

PasHunLa B OTHOCUTE/NIbHOW YACNEHHOCTU MOBPEXAEHHbIX TMUMHOK MEXAY ABYMSA
CbeMKaMW, XapaKTepn3ytoLLasa ux HeraTUBHOE B/IMSHWE HA UXTUOMNAHKTOH, cocTaBua
47,5%. C yyeTOM NONpaBKN Ha CMePTHOCTb B POHOBbIX UCCNEL0BAHNAX A0S NOrN6G-
WWUX TMYUHOK OT MHEBMOUCTOYHMUKOB B 30HE HA/I0XXeHUS BOJIH OT UCTOYHUKOB 06emnX
NHWiIA gocTuraet 99,2%.

3SAKJTKOHEHUE

PoHOBbIE NCCNEeA0BaHUSA MNAHKTOHHbIX COO6LLECTB NO3BOJIU/IN OLEHUTHL COCTOSHUE
300- M UXTUOMNAaHKTOHA B MEIKOBOAHOI 30He CeBepo-PbIMHMKCKOrO y4acTka lMorpa-
HWYHOI nnowagm BocTo4Horo CaxannHa. 13-3a orpaHMyYeHHOCTH paitoHa pa6oT B 2004 T.
419 pacyeToB yuiepba He06X04MMO UCMO/b30BaTh CPeJHEMHOT0/IETHME 3Ha4eHns 6no-
Maccbl 1 COOTHOLIEHMA FPynmn 300MAaHKTOHa. B aTom cnyyae 6uomacca 300Mn1aHKTOHa
[Ns NeTHero nepuoja coctaBut 1472,47 mr/mM3npu JOMUHMPOBaAHUK KONENOL, 3B(hay3un-
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na v Knagouep. BolCoKue nMokasaTenu YNCIeHHOCTN U G1omMacchl NePBbIX ABYX FPYMM He
BbI3bIBAOT COMHEHMIA, & BbICOKOE 3Ha4YeHWe OTHOCUTENbHOI 61Momacchl Knagowep Bnos-
He KOPPeKTHO Mpu pacyeTe yuiepba oT celicMONpouaAMpoBaHuns, Tak Kak 6yKcMpoBka
NMHEBMOMCTOYHUKOB NMPOUCXOAMUT B BepXHeM cfioe (6-1 M), rae KOHUeHTpaLuum BeTBUCTO-
YCbIX PaKoB Hanbonee 3Ha4ynTeNbHbIE.

[N pasnnyHbiX rpynn 300M1aHKTOHa BO34eCTBME NUHENHbIX MHEBMOMUCTOYHUKOB
MMeeT pasHyt MHTEHCMBHOCTb. Hanbonee nofBepxeH BO34ENCTBUIO Xe/leTeNbl NNaH-
KTOH, 40N15 MOBPEXAEHMWIA KOTOPOro B 30He NHTepgepeHunmn goctmurana 62,4%. Hanbo-
Nee BaXKHblIE TPYNMbl KOPMOBOIO MJIAHKTOHA-KOMenoAbl, 38day3nnibl, KpblJIOHOTME MO-
NOCKK, nonunxetsl, TepatoT ot 30,9 1o 3,3% yuncneHHocTw. g TakKMX rpynn niaHKToHa,
KaK MUKPOMIaHKTOH, LLEeTUHKOYE/IOCTHBIE N Mefarnyeckne am@unopsl, Mopdosormye-
CKME MOBPeXAeHNA Npy paboTe C TNHEAHBIMW MHEBMOUCTOYHUKAMU HE BbIABMEHbI.

Menarnyeckne NMYNUHKM MPOMbIC/IOBbLIX 68CMO3BOHOYHbIX HA CTaAMM Meranona nog-
BEprarTca BO3J4eNCTBNIO MHEBMOMUCTOYHUKOB, B pe3yabTaTe YEro NpoMcxXoaunT rnbens
7,2% NMYMHOK, NONAaBLUNX B 30HY BO34ECTBUSA BYKCUPYEMBIX IMHWIA. DTN pe3ynbTaThl
HeobX0AMMO YUNTbIBATb B pacyeTax NpsMbIX NOTEPb MPOMbICN0BbIX XXUBOTHbIX, B YaCT-
HocTu nuumHok kpa6os Chionoecetes opilio n Telmesus cheiragonus.

CocTaB UXTUOMNNAHKTOHA BO BPEMSA NPOBEAEHUSA HATYPHbIX UCCEeL0BaHUI BKHO-
Yyan uKpy NATU BUAOB M AMUMHOK 11 BUAOB pbi6, 06MTaOLIMX Ha Wefb(e CeBEPO-BOC-
TOo4YHOro CaxanuHa. OCHOBY YMCNIEHHOCTM UKPbI COCTABWUA MUHTAW, TMYMHOK - MOIBa.

Y UKpbl pbl6 BU3yasibHble MEXaHUYECKNE MOBPEXAEHNS B 30HE CYMMapHOro BO3-
LelicTBUS fBYX 6YKCMPYEMbIX IMHWUA NHEBMOWCTOYHUKOB BCTPEYANMNCh Ype3BblyaiiHo
peAKo. B 0CHOBHOM NPOMCXOANIIO HapyLUeHWe puTMa cepaLebueHmns aM6puoHoB, BNI0Th
[,0 MONHOM OCTAHOBKM cepAua. B HaTypHbIX NCCNeA0BaAHUAX CMEPTHOCTb UKPbI B CPef-
HeM [19 MaccoBbIX BUAOB cocTaBuna 42,6%, ana UKpbl MUHTas - 26,4%.

TpaBMUpoBaHWe NUUMHOK OT BO3AENCTBMS INHENHbIX [ B eCTeCTBEHHbIX YCNOBU-
AX NMPOUCXOANT HAMHOTO UHTEHCUBHEE, YEM UKPBI. Y IMYNHOK YaCTO BCTPeYarTCs BU-
3yanbHble MOBPEXAEeHMNSA KOXHbIX MOKPOBOB, N1aBHUKOBOW KalMbl, r1a3, KULLeYHNKa,
MWOMEepOB, MO3BOHOYHMKA. CMEPTHOCTb IMYNHOK B 30HE CYMMapHOro BO34eNCTBUA ABYX
6ykcupyembix nuHWiA M gocTuraet 99,2%.

MccnenoBaHus, NpoBefeHHbIe Mpu paboTe MHEBMOUCTOYHUKOB, MO3BOJIUAN MpOCe-
OUTb CYMMapHOe BAUSHME Ha MNaHKTOH ABYX TMHWUIA MHEBMOUCTOUYHUKOB. OT60p Npob B
MOBEPXHOCTHOM FOPU30HTE NMOKa3asl, YTo NOBPEXAEeHNS NIaHKTOHA HabM0 a0 TCA He TO/IbKO
BOAM3M UCTOYHWMKOB, HO 1 BO BCeM CTON6e BOAbl. [laHHbIA hakKT Mbl CBA3bIBAEM C MO be-
MOM M Nynbcalmell BO3AYLIHOI0 Ny3bips nocne nuuuyuauum M. KomnnekcHoe Bo3aei-
CTBUe (hr3myecknx hakTopos npm paboTe 6YKCUpPyembIX NUHUIA MHEBMO MCTOYHNKOB Ha
300M1aHKTOH BblpaXaeTca Kak B MOBELEHUYECKUX peaKLnAX-CHUXeHWe 4BUraTenbHOM
aKTUBHOCTM, 06LLLEro COCTOAHNA «OrNYLIEHHOCTU» MNIaHKTEPOB, TaK W B NOAB/IEHWUM CNeuu-
(hMYECKNX MOP(ONOTUYECKNX NOBPEXAEHWNI XUIHEHHO BaXKHbIX YaCTeN Tena, Cnyxawmx
ON9 OBVKEHUA, MUTAHUA U PA3MHOXEHWS.

BennunHbl OTHOCUTENbHO CMEPTHOCTM Hanbonee MaccoBbIX rPynn 300M1aHKTO-
Ha, NoJlyyYeHHble npu paboTe ByKCUPYeMbIX FPYNMUPOBaHHbIX MHEBMOUCTOYHUKOB, He-
06X0MMO MCNOMb30BaTh B pacyeTax yuiepba 6uopecypcam npm oCyLLeCTBAEHNUN Celic-
MOpa3BefikM Ha MOPCKMX aKBaTopuaX.

JINTEPATYPA

1 Boropos, B. I. IHCTpyKUua A4ns nposegeHus ruapobuonornyeckux pabot B mope (nnaHk-
TOH, 6eHTOC) / B. I. Boropos. - M.-J1. : N3a-Bo MnaBceBmopnyTn, 1947. - 127 c.

255



2. Bekunos, 3. X. BnusiHue ceiicMopa3sBeaku Ha Mopckyto 6uoty / 3. X. Bekunos, FO. M. Mo-
NoHcKuii // OxpaHa BoA. 61M0pecypcoB B YCNOBUAX MHTEHCUMBHOIO OCBOEHWS HedTerasoBbiX MecTo-
pOXAeHWIA Ha wWwenbde 1 BHYTp. Bog. 06bekTax Pd : C6. maTepuanos MexayHap. ceMuHapa. - M.,
2000.-C. 21-25.

3. BnusaHue Mopckux reousmnyecknx paboTt Ha apKTuueckme 6roueHo3bl // Teop. Nnoaxonpl K
u3yd. akocuctem mopeit ApkTuku n Cybapkruku / Mog peg. I. I MatuwoBa. - Anatutsbl, 1992. -
C. 100-112.

4. BpeMeHHas MeTofMKa OLEeHKM ylepba, HAHOCMMOTO PbIGHLIM 3anacam B pe3ynbTaTe CTPO-
UTEeNbCTBA, PEKOHCTPYKLUMMN U PacLUMpPeHns NPeanpuaTUii, COOPYXXEHWA N APYTNX 06BEKTOB W Npo-
BeJlEHUs pa3/IMyHbIX BUAOB paboT Ha pbl60X03A/CTBEHHbIX BogoemMax. - Mocksa, 1990. - 64 c.

5. F'mppobuonornyeckas xapakTepucTuKa LIenb(OBOA 30HbI CeBepo-BOCTOKa CaxanunHa v
0. TroneHuii : OTyeT 0 HAP «3K0oN. MOHUTOPUWHT LWenb(oBOiA 30HbI BOeT. CaxannHa Npy OCBOEHWM
Mop. HehTeras, mMecTopoxgeHuit» / CaxHUPO; pyk. B. C. Na6aii. - KO-Cax., 2001. - 305 c. -
Apx. Ne 8602.

6. VIHCTpYKUMS N0 KOMMYECTBEHHON 06paboTKe MOPCKOr0 CETHOr0 NfiaHKTOHa. - Bnagmsoc-
TOK : TMHPO, 1982.-29 c.

7. HCTpyKUuMa no c6opy v nepBUYHOl 06paboTke NNaHKTOHAa B Mope. - BnafMBOCTOK :
TWHPO, 1974.-49 c.

8. ViccnegoBaHue BO3LeiCTBMA YNPYTUX BOMH OT CEICMOMCTOYHMKOB Ha CO06LLecTBa 300- U
MXTUOMNAHKTOHA NPUBPEXHbIX BOA CeBepo-BoCTOUHOro CaxanuHa : Otyet o HAP / CaxHWPO; oTB.
ucnonH. N. A. HemuumHosa. - HO-Cax., 2005. - 128 c. - Apx. Ne 9958.

9. MaHyiinoBa, E. ®. BeTBucToychle padku gayHsl CCCP / E. ®. MaHyiinoBa. - M. : «Hayka»,
1964.-326 c.

10. MeToAMYECKME PEKOMEHAALMN MO YCTAHOB/EHWIO 3KO0M0-pbl6OX03ANCTBEHHBIX HOPMa-
TmeoB (MAK 1 OBYB) 3arpasHAoWmMX BELWECTB 415 BOAbl, BOAHbIX 06bEKTOB, UMEKLNUX PbI6OXO-
39iicTBEHHOE 3HaueHue. - M. : V3g-80 BHWMPO, 1998. - 147 c.

11. Mypageiiko, B. M. OueHKa 3KOMOrMyYecKuX NOCNeACTBUIA BIMSAHUS TEXHOTEHHBLIX aKyCTu-
UecKUx noneit Ha rMAPO6GUOHTOB CeBepHbIX Mopei / B. M. Mypaseliko, B. B. 3aiiues, HO. U. MBa-
KWHa.- Anatutbl, 1994.-28 c.

12. Masnos, A. C. MNokaTHas murpauus pol6 yepes nnotudbl F3C / 4. C. Masnos, A. . Ny-
naHgvH, B. B. KoctnH.-M .:Hayka, 1999.-255 c.

13. MpoTacos, B. P. Cnocobbl coxpaHeHUs UXTUOMayHbl NpY PasfIMyHbIX BUAax NMOABOAHbLIX pa-
6071/ B. P. MpoTacos, M. B. boraTbipes, 3. X. Bekunos. - M .: Jlerkasd u nuw. npom-Tb, 1982. - 88 c.

14. Camartos, A. . OueHKa BO3AEACTBMS MHEBMOWCTOYHUKOB Ha 300M1aHKTOH NpU NpoBeeHUN
ceiicMopaboT B LenbtoBoi 30He BocToyHoro Caxanuua / A. . Camartos, L. A. HemuunHoBa //
MexgyHap. cemuHap «OxpaHa Bof,. 6MOpPecypcoB B YCNOBUAX MHTEHCUBHOrO OCBOEHMA HedTeras,
MEeCTOPOXAeHUI Ha Lwenbde 1 BHYTP. Bod. 06bekTax P®» : C6. maTepuanos. - M., 2000. - C. 196-207.

15. SKonormyeckas xapakTepucTuka Lwenb(oBoi 30HbI OXOTCKOro mMops y 6eperos ceBepo-
BOCTOYHOro CaxanuHa B aBrycte 2002 r. : OtueT 0 HUP (npomexyTou.) / CaxHWPO; pyk. H. B. TNMe-
YyeHesa. - HO-Cax., 2003.- 187 c.-Apx. Ne9408.

256



HemuunHoBa, N. A. NccnefoBaHue BO3AECTBUA BYKCUPYEMbIX TPYNMNMPOBaHHbIX
MHEBMOMCTOYHMKOB, MCMO/b3YEMbIX B CEiCMOpa3Befke, Ha MOPCKOM NIaHKTOH Mpu-
6pexHbIX Bog BocTouHoro CaxanuHa / M. A. HemunHoBa, O. H. MyxameToBa //
Buonormsa, coctosHMe 3anacoB v yCnoBus 06mTaHusa rmapo6moHToB B CaxannHo-
KypuibCKOM pernoHe v conpefenbHbiX akBatopuax : Tpyabl CaxaniMHCKOro Hay4Ho-
nccneaoBaTenbCKOro MHCTUTYTa pbiGHOTO X035AcTBa M OKeaHorpaguu. - KOxHo-Caxa-
nunHck : CaxHWPO, 2007. - T. 9. - C. 240-256.

PaboTbl MO M3y4YeHWNO BO3AENCTBUA BYKCUMPYEMbIX FPYNMNMPOBaHHbLIX B IMHUU CEACMOUCTOM-
HWKOB Ha 300M/1aHKTOH I'IpVI6pe>KHbIX BOA4 CaxannHa npoeeaeHbl B CEHTFI6pe 2004 r. COTPYyAHNKaMU

nabopatopun rugpobuonorun ®ryr «CaxHMPO» coBmecTHo co cneumanuctamum OAO «[Jab-
mMopHedTereogusnka» Ha CeBepo-PbIMHMKCKOM Yy4acTKe [lorpaHuyHoi nniowaan (BOCTOYHOE



nobepexkbe CaxanuHa). BnepBble Ha [lanbHeM BOCTOKe OCYLLECTBMIEHA MOMbITKA KOMUYECTBEHHO
OLEHUTb MOTEPU MIAHKTOHHBIX XXMBOTHBIX MPYU NPOBEAEHUU CTaHAAPTHON MPOMBbILLEHHON celic-
MOpasBefKM B HAaTYpHbIX ycroBusx. MpoBefeH pacyeT o6LLeil NoTepy 300MMaHKTOHA, UCX0As U3
(hOHOBOrO COCTOSIHUS U CTPYKTYpPbl 300MaHKTOHHOTO COO06LLeCTBa B palioHe pa6oT. B cTaTbe
paccMaTpuBaloTCs METOAMKA MPOBEEHNS HAy4HO-UCCMEeA0BATENbCKUX PaboT, COCTOSIHUE MylaHK-
TOHHOTO COOGLLECTBA U Pe3y/ibTaTbl 9KCMEPUMEHTA.

Tabn. - 6, un. - 2, ubnuorp. - 15.



Nemchinova, I. A. Studies ofimpact ofthe towing arrays ofairgun sources used in
seismic exploration on marine plankton of the eastern Sakhalin coastal waters /
I. A. Nemchinova, O. N. Moukhametova //W ater life biology, resources status and
condition ofinhabitation in Sakhalin-Kuiil region and adjoining water areas: Transactions
ofthe Sakhalin Research Institute of Fisheries and Oceanography. - Yuzhno-Sakhalinsk :
SakhNIRO, 2007. - Vol. 9. -P. 240-256.

In September 2004, the staff of the Laboratory of Hydrobiology, FSUE SakhNIRO” together
with the specialists of OAO “Dalmomeftegeophysika” studied the impact of the towing arrays of
airgun sources on the Sakhalin coastal zooplankton at the North-Rymnick site of the Pogranichnaya
area (eastern Sakhalin coast). For the first time, there was made an attempt to estimate quantitative
losses of planktonic animals in Far East during a standard commercial seismic exploration survey
in natural conditions. A total zooplankton loss was calculated based on the background state and
structure of zooplankton community in the work region. Methods for performing research works,
status of planktonic community, and experiment results are considered.

Tabl. - 6, fig. - 2, ref. - 15.



