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OCOBEHHOCTHU JMHAMMKHA BOJ Y BOCTOYHOTI'O IIOBEPEXbSA TPUMOPHA

Co30an apxue cnymuuxogulx uzoopaxicenuili cegdepo-3anaonou yacmu Anonckoeo mops. Ha ocnoge co-
BMECMHO20 AHANU3A CHYMHUKOBLIX GUOUMbBIX U UHPPAKPACHBIX CHUMKOG U NOOCHYMHUKOBLIX HAOIIOOeHUll
UCCe008aHbl OCOOCHHOCTNU OUHAMUKY 800 Y BOCMOUHO020 nobepedicbs [Ipumopbsi.

Knrwouesvie cnoea: Anoncrkoe mope, nodepedcve llpumopus, nosepxnocmuvie meuenus, llpumopckoe
meyenue, Me30MACUMAabHble GUXPU, GHYMPEHHUe 60HbL, cnymHuuku cepuu Landsat, cnexmpopaouomemp
MODIS.

R.S. Bessonov, A.R. Galautdinova, V.A. Dubina
FEATURES OF THE WATER DYNAMICS NEAR EASTERN PRIMORYE COAST

Archive of the satellite images of the northwest part Japan/East Sea is created. Features of the water
dynamics near eastern Primorye coast are revealed on base of the joint analysis satellite visible and infrared
images and supplementary information.

Key words: Japan/East Sea, Primorye coast, surface current, submesoscale eddies, internal waves,
Landsat satellites, spectroradiometr MODIS.

Beenenue

[ToGepexbe IIpumopckoro kpasi ceBepHee Mbica [I0BOPOTHOTO COAEPIKUT 3HAYUTEIHHBIA T10-
TEeHUUa] MapuKyJIbTypbl. Pacuérel ciennanucroB IbM JIBO PAH, ocHOBaHHBIE Ha 3KOJIOTMYECKH
0e30macHOi MapuKyJIbTYPHOH CTpaTeTMH Pa3BUTHS, T.€. C YUYETOM HEOOXOJUMOM POTALUU y4yacT-
KOB U KO3(p(pHIIMEHTa UCIIOIb30BaHUS aKBAaTOPUH, TIOKA3bIBAIOT, YTO HA ceBepHOM menbde [Tpumo-
DS MOYKHO Pa3MECTUTh B CBOOOIHBIX OT 3aIIOBEIHMKOB M MOPTAax Mectax 6omee 2000 kM ITaHTa-
nuii (http://pacificinfo.ru/data/cdrom/11/html/8 4 3 5.html). PacuérHas yposkaifHOCTb 3TUX MOp-
CKHMX yroawii coctamisieT 346 Twic. T B Toj. Pa3Butre 00BEKTOB MapUKYJIbTYpPhl C TOYKH 3PEHUS
PaIOHAIBLHOTO MPUPOIONOIB30BAHUS IUKTYET HEOOXOAUMOCTh CO3JIaHuUs cpebl OOUTaHMUs, B KO-
TOpOi 00BEMBI OMOIOTUYECKOM MPOIYKIIMK YBETUUNBAIOTCS MIPU COXPAHEHUHU YCIIOBUH Cpeibl 00H-
tanusg. OLleHKa ¥ CHIDKEHHE BO3MOYKHBIX HKOJOTHUECKUX PUCKOB OCHOBAaHBI HA 3HAaHUM aOMOTHYe-
CKuX (haKTOpPOB, OINPENEISIONUX COCTOSHHE M (DYHKIIMOHHMPOBAHWE MOPCKHX 3KocucTeM. lIpo-
CTPaHCTBEHHO-BpEMEHHAsI HM3MEHYMBOCTh JIMMUTUPYIOIIUX (DAaKTOPOB cpenbl B 3HAUYUTEIbHON
CTENIEHU ONpeNeNsaeTCs TPEXMEPHBIM IOJIEM TEUYEHHM, OT KOTOPbIX 3aBUCUT MHTEHCUBHOCTh T'OPH-
30HTAJIBHOTO ¥ BEPTUKAILHOTO MEepEMEIINBAHMSI, IEPEHOC Teria, OMOTeHHBIX AJIEMEHTOB, PACTBO-
péuHoro kuciaopoaa u np. Lleap paboTel 3akiovanach B UCCIEJOBAHUU MO CIIyTHUKOBBIM JJAHHBIM
pazHOMacIITaOHBIX OCOOCHHOCTEH AMHAMHUKHU BOJ Hal IIeIb(poM W MATEPUKOBBIM CKIOHOM [Ipu-
MOpbsI, HA YJacTKe I00epexkbsl, MIPUMEPHO, OT 3aj. Onbru 10 Mbica CocyHOBA.
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O0beKThI 1 MEeTOAbI MCCJIeI0BAHUS

Paiion uccienoBanus HaXOAUTCS 1O BIUSHUEM XoJsioaHoro [Ipumopckoro teuenus [1]. Teue-
HUE cleayeT BIOJb KpOMKH Ienbda Ha pacctosHuud 10-15 mumiip oT Oepera U UMEET MaKCUMYyM
CKOpOCTH Ha ropu3oHTE 0K0JI0 100 M (HMKE CI10sI CKayKa IIIOTHOCTH, PACIIOJIOKEHHOTO Ha TITyOuHe
25-50 m) [2]. F3-32 MyCCOHOB CKOpPOCTh T€UEHHUS BO3pACTaeT 3UMOM U ociabeBaeT neToM. Makcu-
MaJIbHbIE CKOPOCTH Ha moBepxHocTH — 0,5-0,65 m/c — Habmoganuchk y Mbica [loBopoTHOro M Ha
TpaBep3e 3an. Bnagumupa B okta6pe—HosiOpe. Jletom u oceHbto Ha nmoBepxHoctu [Ipumopckoe Te-
YeHHE MOXKET BooOIe He HaOmonaTees [2]. Pe3ynbTaTel HAOMIOIEHUH CBUIETEIHCTBYIOT O TOM, UTO
neToM (Mali—CceHTSI0pb) Ha ydyacTke menbda K ceBepy oT mbica [loBopoTtHOro mo 46 °c.mi. Moryt
pa3BUBaThCS IOBEPXHOCTHBIE TEUEHUSI C CEBEPHOI COCTAaBJISIOLICH, HAallpaBJIEHHbIE B CTOpOHY Ta-
Tapckoro nponuba. Ckopoctu Teuenuii gocturatot 0,1-0,2 m/c Ha ropuzonte 25 M. Hampotus, 3u-
MOl (OKTsIOpb—anpesb) Ha BCEM OTMEUEHHOM y4acTKe ILienb(a HaOnoAaeTcs YETKO BbIPAKEHHBIN
MepeHoC BOJI Ha 1or B0k Oepera [Ipumopss co ckopocthio 0,1-0,2 m/c [2].

Hecmortps Ha To, uTo IIpuMopckoe Teuenue sBisercst Hapaay ¢ Llycumckum ogHuM u3 Haubo-
Jiee YCTOMYMBBIX 3JIEMEHTOB HUPKYJIAIUU SnoHckoro Mops, e B 1950 r. ObLIO yCTaHOBIEHO, UTO
TOPU3OHTANIbHASA CTPYKTYpa 3TOTO MOTOKA UMEET TypOyJIeHTHBIA XapakTep [2]. Mexay OCHOBHBIM
MIOTOKOM U OeperoM oOHapy>KeHbI OOJBIINE U MaJble BUXPH, IPEUMYIIECTBEHHO aHTUIIMKIOHBL. Ha
uH¢ppakpacubix (MK) cmyTHUKOBBIX M300paXeHUSIX B OTJENIbHbIE roJibl y nodepexbs [Ipumopss ¢
aBrycra Mo OKTSOpb HAOIIOIAeTCs IeMOYKa B3aUMOCBS3aHHBIX aHTUIIUKIOHUYECKUX 0Opa3oBaHUi
CHHONTHYECKOTo Macmitada [3]. B mienouke oTMedeHo OT ABYX 0 ceMu Buxpei nuamerpom 30-80
KM, BIUIOTHYIO MIPIJKATHIX K Oepery u apyr Apyry. LIeHTpbl aHTUIIMKIIOHOB HAXOSATCS MEXKIY U30-
6aramu 200-300 m. HaGmroganuchy cutyanuu, KOrja BUXPU «PACXOJIUIUCH», OTXOS OT OeperoBoii
4epThl HA paccTossHue okoiio 10 kM. BuXpu CyIIEeCTBYIOT OT HECKOJIBKUX CYTOK JO JBYX MECSIIEB,
CMeIIasch Ha 10ro-3amaj co ckopocteio 0,1-0,2 m/c [3].

s uccrnenoBanusi AUHAMHUKHU BOJ y BOCTOYHOro moOepexbs IIpumopbst O6bu1 chopMupoBan
apXuB, COCTOSILUN U3 pe3yibTaTOB U3MEPEHUH B BUIMMOM M MH(PPAKpPACHOM Iuana3zoHax 3JIEK-
TpOMarHuTHOTO crekrpa paguomerpoB AVHRR cnytHukoB cepun NOAA (1990-2016 rr., mpo-
CTpaHCTBeHHOE paspemieHue 1,1 kM), cnekrpopaanomerpoB MODIS, ycTaHOBIIEHHBIX Ha CIIyTHHU-
kax Aqua m Terra (20022016 r.r., mpocTpaHcTBeHHOE paspenicHue 250 M B BUAUMOM U 1 KM B
HK-mnana3zonax, tematudeckux kaprorpadgoB TM m ETM+, yCTaHOBIEHHBIX Ha CITyTHHKAaX
Landsat-5, Landsat-7 (19862015 rr., paspemenue 15, 30 u 60 M), a Takke MpUOOPOB BUIMMOTO
(OLI) n UK (TIRS)-anana3oHoB, yCTaHOBJIEHHBIX Ha cryTHHKE Landsat-8. [laHHBIE C MOCIEIHEr0
cnyTHUKa noctynatot ¢ 2013 r. u umerot paspewenue 15, 30 u 100 MmetpoB Ha nukcens. B ananusze
WCTIOJIB30BATIMCH TPH CMEXKHBIX (hpeiimMa cryTHUKOB cepun Landsat, BHEIIHME TpaHHIIBI KOTOPBIX
MOKa3aHbl Ha pHC. | OelbIM NPSIMOYTOIBHUKOM.

CwéMmKu ¢ 1ByX cnyTHHKOB Landsat mO3BOJISFOT aHAIM3UPOBAThH AMHAMUKY MTPHOPEKHBIX BOJ C
BpeMeHHBIM TnepuogioM 8 cyT. [llupuna mosocer o030pa cnekrpopaauomerpa MODIS npesbimaet
2300 kM, 4TO MO3BOJAIOT KaXKABIA JEHb MOJIYy4YaTh C pa3HULIEW BO BpeMeHH mnpuMepHo B 100 mnm
200 muH nBa M300pakeHUs] B HICTHHHBIX IIBETAX C MPOCTPAHCTBEHHBIM paspemieHueM 250 x 250 wm,
LIEJIMKOM 3aXBaThIBAIOLINX PalioH uccienoBanus. [Ipu Hamumuum nperyromero jibjga, KOHTPACTOB
LBETHOCTU WM Temnepatypsl nmoBepxHoctu Mops (TTIO) mapa n3o0pakeHui MO3BOJISIET METOJIOM
MapKepOB BOCCTAHOBUTH CKOPOCTH ITIOBEPXHOCTHBIX TEUEHUH.

Pe3yabTaTsl M UX 00Cy:KIeHHE

Yaie Bcero Ha CHYTHUKOBBIX H300pakeHUAX y mobepexbst [Ipumopbs Habmromaercss mpu-
OpexHOE TeYeHue, KOTopoe OomubouHo npuHUMaloT 3a Ilpumopckoe. Kak ObIJI0O OTMEUEHO BBIIIE,
[Tpumopckoe Teuenue cienyer Ha paccrostHuu 20-30 kM oT Oepera, MAKCUMYM €r0 CKOPOCTH Ha-
xonutes Ha rryoune npumepHo 100 m. Ha UK-u300pakeHusx 3T0 TeueHnEe HHOTAA MPOSIBIISIETCS B
BUJE c1a0o0il TemnepaTypHOM aHOMAJIMM, BBITSHYTOM BJIOJIb MAaTEPUKOBOTO CKJIOHA y BOCTOYHOIO
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6epera [Ipumopbst nnu Baonb rpanuisl 3ai. [lerpa Benukoro (puc. 1). A BIuioTHyto K Oepery Ha-
OMOIaroTCs pacrpecHEHHBIE PEUYHBIM CTOKOM IPUOPEKHBIE BOJIBI, CO3JAIOIINE TPAJUCHT IIOTHO-
CTH, KOTOPBII CTAaHOBHUTCS MPUYMHON (POPMHUPOBAHUS TUIOTHOCTHOTO TEUCHHMS, HAIPABICHHOTO HA
for co ckopoctbio ~0,1 M/c [4]. Boast aToro teuenus mmpuHoit 10-20 kM mpu crabbIX U yMepeH-
HBIX BETpax W MpHU TEIJIOM TUIIE TEPMUUECKON CTPYKTYpPbI BOJ CEBEpO-3anaHON YacTu SImoHCcKOro
Mops noxoasT a0 3ai. [lerpa Benukoro [5]. Yamne Bcero npubpexHoe TeueHne HaOII01aeTCs B 1M0-
JIe TeMIIepaTypbl BOJbI B 3aBUCUMOCTH OT C€30Ha TO Oojiee TEMIbIM, TO 00Jiee XOJIOAHBIM IO CpaB-
HEHMIO C BOJIaMHU OTKpPHITOro mMops. Ilociae HHTEHCUBHBIX JTOKIEH €ro XOopouo BUAHO B BUIUMOM
nuanazone. Ha puc. 1 nmpueaeno Buanmoe u3oOpakenue cnekrpopaguomerpa MODIS, nonyyen-
Hoe co criyTHuKa Terra 20 centsops 2012 r. Ha n3o0paxeHuu BUAEH JMBHEBOH cTOK pek [Ipumop-
CKOro Kpas mocie Bbixona 17-18 centadps taiipyna Sanba, B pe3yibTare uero 3a CyTKH BBINAIO
6omee 100 mm ocangkoB. CTOK Bcex peK HampaBlieH BIOJb Oepera Ha 10T B mmoyioce mpuMepHo 15-30
kM. Ecnmu y moGepexnbsi [IpuMoOpbst HAXOAUTCS HEMOYKa B3aMMOCBS3aHHBIX AHTUIIMKIOHHYECKUX
BUXpEH, TO pEYHOM CTOK 3aTSATUBACTCS B UX IHUPKYJSAIUH U IPHOOPETACT NPUIYAITUBBIC OUSPTaHHS,
Kak, Hanpumep, Ha n3obpaxenusx MODIS u Landsat 3a coorBerctBeHHO 6 U 7 centsaOps 2002 r.
(He moka3aHsbl).

132°E 134°E 136°E 138°E

Puc. 1. Bunumoe nzobpaxenue cnekrpopamuomerpa MODIS, nonyuennoe co crytanka Terra 20 ceHTIOps
2012 r. Benblit mpsIMOYTONEHUK MTOKA3bIBAET BHEIIHNE TPAHUILIBI CMEKHBIX (PPEHMOB CITyTHUKOB CEPHH
Landsat, xoTopble HCIIOIB30BATNCH B UCCIICAOBAHUN
Fig. 1. Visible image of spectroradiometer MODIS received from Terra satellite on 20 September 2012.
White rectangle shows external borders of adjacent Landsat frames used in investigation

Ha puc. 2 noka3ano undpakpacHoe nuzodpaxenue, npuHsaToe co cimytHuka Landsat-8 28 apry-
cta 2013 r. B BunuMom auamna3one HaOIIr01a1cs TONbKO cTOK p. Kema, HanmpaBiIeHHBIN BIOb Oepe-
ra Ha roro-3anaja. Ha MK-u300pakeHnn XOpoIo mpocieKuBaeTes 00Iee X0I0IHOE, YeM BOJIBI OT-
KpBITON 4YacTu Mopsi, npubpexxHoe TeueHue mupuHoit 10—-15 kM. Ha rpanuiie nmotoka, BEposiTHO,
CylIecTByeT OapOKJIMHHAs HEYCTOHYMBOCTB, B PE3yJIbTaTe KOTOPOH BO3HUKAIOT MEAHJPHI M CIIH-
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pasibHbIe LUKIOHUYecKue Buxpu E nmuamerpoMm 7—8 kM. B ceBepHoii yacTu paiiona, rae 6onee Tén-
JpIe TpaHC(HOPMHUPOBAHHBIE CYOTPONMUYECKHE BOABI 3aTATHBAOTCS BJOJIb MPHOPESIKHOTO TEUCHUS,
oOpa3zoBaJicst OoJiee KPYIHBIA MUKIOHHMYECKUN BUXph C, B KOTOPOM HAOJIFOIAeTCs TIOIBEM XOJIOI-
HBIX FJ'Iy6I/IHHBIX BOI. Ha rore I/I306pa)I(eHI/I€ 3aXBaTUJIO JBa CHHUPAJIbHBIX AHTUIHUKJIOHUYCCKHX
BUXPs A ¢ Topu3oHTaIbHBIMU pazMepamu 50 u 100 kM.

135°E 136°E 137°E

NS

NS

NFF

43°N
b
Ne£F

-

135°E 136°E 137°E 138°E

Puc. 2. UudpakpacHoe uzobpaxkeHue co cryTHuka Landsat-8 3a 28 aBrycra 2013 r. BykBeHHbIe
0003HaYEHUS TIOSCHSIOTCS B TEKCTE
Fig. 2. Infrared Landsat-8 image obtained on 28 August 2013. Lettering are explained in text
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HHTepecHOil 0COOEHHOCTRIO TMHAMMKHM BOJI Y BOCTOYHOIO mobdepexbs IIpumMopbst sBISAIOTCA
BHYTpEHHHE TpaBUTanMoHHbIe BOHEI (BB). Ha Bunnmbix m300paxkenusx crmyTHUKoB Landsat mo-
BEpPXHOCTHBIE MposiBieHuss BB B pailoHe uccnenoBaHus perucTpupyrorcst ¢ Mas no Hos0pb. OHu
MEPEMEIIAIOTCS B OCHOBHOM K Oepery — MepreHAUKYISIpHO menb(dy, B FOKHBIX U CEBEPHBIX Ha-
npasneHusx. Ha puc. 3 npencrasieH ¢pparMeHT BUAUMOTro H300pakeHus co cimyTHUka Landsat-8 3a
28 aBrycra 2013 r. Ha pucynke BUIHBI TaKeThl BHYTPEHHUX BOJIH, cMemaronmxcs k oepery (W1 u
W2) u Bnonb menbda Ha ceBepo-BocTok (W3). PaccTosHue mexy conuroHamu B nakere W1 co-
CTaBJISIET IPUMEPHO 5 KM, a IIUMpPHUHA UX rpeOHell — nopsanaka 250 m. Bonnsl B nakere W3 cuibHO
HEJIMHEWHBI: PACCTOSHUE MEXY JUAUPYIOIIUMU COJUTOHaMU npuMepHO 500 M, a MEXAy XBOCTO-
BbIMU — 100 M.

135°10E 135°20E 135°30'E 135°40'E

e, ¥
'l

43°40'N
NPt

43°30'N
NOEEP

43°20'N
NOZEF

135°10'E 135°20'E 135°30'E 135°40'E

Puc. 3. ®parmenT Bumumoro n3odpaxenus co cnyTHuka Landsat-8 3a 28 aBrycra 2013 r. [lokazanst
MTOBEPXHOCTHBIE MTPOSIBIICHHSI PA3HOMACIITAOHBIX BHYTPEHHUX BOJTH
Fig. 3. Fragment of the visible Landsat-8 image acquired on 28 August 2013. Surface manifestations of the
different-scale internal waves are shown
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3akiaiouenue

Ha ocHOBe CO3MaHHOTO apXHBa CITyTHUKOBBIX W300paKCHHI BHICOKOTO M CPEIHETO IMPOCTPaH-
CTBCHHOT'O pa3pelIeHHs] HMCCICIOBAHbI OCOOCHHOCTH TWHAMUKH BOJ Y BOCTOYHOTO IOOEPEKbS
[Ipumopckoro xpast. I[IpoBen€HHbINM aHAIU3 CBUAETEIBCTBYET O TOM, YTO HA ITOM YYacCTKE AIOHO-
MOPCKOTO IeNb(a CyIEecTBYIOT MPOIECCH U MEXaHU3MBbI, KOTOPBIE ONPEACIISIIOT TIEPEHOC YHEPTUU
¥ BelecTBa BIOJIb mienb(da, kK Oepery, or Oepera W Mo CIOXKHBIM BHUXPEBBIM Tpaekrtopusm. [lo-
CKOJIbKY B MpuOpexxHbIx Bonax CeepHoro IIpuMopbs B HacTosIiee BpeMs pa3BUBAETCS TPAHCIIOP-
THUPOBKA CHIPO HEPTH M HEPTETPOTYKTOB, MPH BO3HUKHOBEHUH UYPE3BBIYAWHBIX CUTYAIlUH U ILIa-
HUPOBAHUU MEPOIPHITHN 10 JIMKBUIAIMU HE(TAHBIX Pa3IMBOB HEOOXOJUMO YUYHTHIBATH BO3MOXK-
HOC BIIMSIHUE ME30MAaCIITA0HBIX ITPOIIECCOB.

B mporiecce cTpouTenbcTBa M pa3BUTHI 00BEKTOB MapUKYJIbTYyphl Ha 1ienbde [Ipumopbs He-
O6XOIII/IMO HpI/IHI/IMaTB BO BHHMAHHC CYHIGCTBOBaHI/Ie 34€Chb HMHTCHCHBHBIX BHYTpeHHI/IX BOJIH.
BHyTpeHHsIsI BOJTHA TEHEPUPYET T0JI€ BEPTUKAIBHBIX U TOPU30HTAIBHBIX TEUCHUH, CKOPOCTH KOTO-
PBIX TPEBBIAIOT CKOPOCTH (POHOBBIX MOTOKOB. BB BBI3BIBAIOT BEPTUKAIBHBIC CMEIICHUS MUKHOK-
JIMHA Ha JCCATKU METPOB. [Ipu 3TOM MPOMCXOIUT pa3HOHAIPABICHHBIM BEPTHKAIBHBIN TPAHCIIOPT
pPacTBOPEHHOTO OPraHUYECKOr0 BEIIeCTBa, (DUTO- M 300IJIAHKTOHA, TMIPOUCXOASIT KOJCOAHUS TOJI-
muHbl poTrueckoro ciosi. [Ipu BbIXO/Ee Ha MEJIKOBO/BbE BHYTPCHHHE BOJHBI Pa3pylIAOTCS, YTO
MIPUBOJUT K MHTEHCUBHOMY BEPTHKAIbHOMY MEPEMELIMBAHHUIO, KOTOPOE CIOCOOCTBYET MOIBEMY
OMOT'CHHBIX JIEMEHTOB CO JHA B CJI0M (DOTOCHHTE3A.
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YIK 628.394.6:59 (268.45)

E.A. I'op6aueBa
[TonsapHBIN HAyYHO-UCCIIEN0BATENBCKUI HHCTUTYT MOPCKOIO PHIOHOIO X03sIiicTBa
u okeaHorpapuu um. H.M. Kuunosuua,
183038, r. Mypmanck, yi. Akagemuka Kuunosuua, 6

TOKCUKOJOTUYECKHUE UCCJIEJJOBAHUA JOHHBIX OTJOXEHUI
MPUBPEXHBIX PAHOHOB EAPEHIIEBA MOPS

Memooom Ouomecmupoganus UCCLe008aHa MOKCUYHOCNL GbIMANCEK U3 OOHHLIX OMIONCEHU,
omobpanHvix 86auU3U akeaghepm 6 2yoax lleuenea u Ypa u 6 npubpesicrotl 30ne Ha yuacmke om 2yovl Ypa 0o
0. Kunvoun. B kauecmee mecm-06bekmos ucnonb308aHvl Kyibmypa MOPCKOU OOHOKIEMOUYHOU 6000POCU
Phaeodactylum tricornutum u auyunku coI0HO8AMOBOOH020 dcabponoeo2o pauxa Artemia salina. Ilokasa-
HO, YUMo OOHHble OMLONCEeHUs 80U aKeddepm HemOoKCUUHbL 011 mecm-00vekmos. Cnadbou moKCUUHOCmMbIo
onst wuunok A. salina xapaxmepuzosanuce auidb OOHHbIE OMIONCEHUs], OMOOPAHHbIE HA BbIX00e U3 2y0bl
Ypa (v mwica Meodsescuti) u no obe cmoponst om ycmos Konvckoeo 3anusa (na mpasepse mvica Ilocanvha-
80JI0K U Hanpomus mvica 4Yeprozo).

Knrwouesvie cnosa: moxcuxonozuyeckue uccie008anus, OOHHbIE OMAONICEHUS, NPUOPEICHBLE PALIOHDL.

E.A. Gorbacheva
TOXICOLOGICAL STUDY OF BOTTOM SEDIMENTS IN THE COASTAL AREAS
OF THE BARENTS SEA

Biological testing method was used to study the toxicity of the bottom sediments taken near the fish
farms in the Pechenga and Ura Bays and in the coastal zone from the Ura Bay to the Kildin Island.
Microalgae Phaeodactylum tricornutum and larvae of shrimp Artemia salina were applied as the test
organisms. It was shown that near the fish farms bottom sediments were not toxic. Only the bottom sediments
collected in the mouth of the Ura Bay (near the Bear Island) and on the both sides of the Kola Fjord mouth
(on the beam of the Pogan’'navolok Cape and on the opposite side of the Cherny Cape) were slightly toxic for
A. salina.

Key words: toxicological studies, bottom sediments, coastal areas.

[TpubpexHbIe MOPCKUE PAiOHBI IPUHOCIT HAMOOJBIIYI0 SKOHOMUYECKYIO MOJIb3Y YEIOBEKY U
BMECTE C TeM IMOJBEPraroTCs 3HAUMTEIBHOMY aHTPOIIOTEHHOMY BO3AeWcTBUIO. OHH, KaK MpaBHIIo,
XapaKTepu3yroTcs 0oJiee BRBICOKMMHU YPOBHSIMU 3arpsS3HEHHS, YeM OTKPBITHIC aKBATOPHHU.

AKKyMyJSIUsi M aKTHBHAas TpaHchopMmanusi 3arps3HAIONIMX BELIECTB, IOCTYMAIOMIUX B
BOJIOEMBI, IPOMCXOANT B JOHHBIX OTIOKEHHUAX. MHOTOYHMCICHHBIC HCCIICOBAHNUS TTOKA3bIBAIOT, UTO
K03()(HUIIMEHTH HAKOIUICHUS HEKOTOPBIX METAJUIOB M BBICOKOMOJIEKYJIIPHBIX OPraHMYECKUX
COCIMHEHUI B JIOHHBIX OC3JKaX BO MHOTO pa3 Oosipllle, YeM B BOJHOW TOJIIE W MOPCKHUX
opranusmax [l]. WccienoBanue NOHHBIX OTJIOXKEHHUH IO3BOJISIET IMPOCIEAUTH JOJTOBPEMEHHbIE
TEHJICHIIMH B PACIIPOCTPAHEHUN TOKCUKAHTOB.

[Tpu n3ydeHun CTeNeH! 3arps3HEHHOCTH MOPCKOM Cpeibl UCIIONIB3YIOTCS KaK XUMUYECKUE, TaK
u Ouonornyeckue Metoabl. C IOMOIIBIO XMMHUYECKOTO aHallM3a OMNPEACISIOT COJCpKaHHUe
OT/AEJNBHBIX 3arps3HSIONIMX BEIIECTB B BOJAE WM JOHHBIX OTJIOXKEHUsX. [lpum mnpumeHeHHH
OMOJIOTMYECKUX TOAXO0B HCCIENIyeTCsl BIMSHHE BCEX MOJUIFOTAHTOB, HAKOIUICHHBIX B cpelie, Ha
ruApoOHOHTEL. Tak, OMOTeCTHpOBaHKE, XapaKTePHU3ysl KaueCTBO CPE/Ibl IO TAKOMY MOKa3aTelro, KakK
TOKCHYHOCTb, MO3BOJIICT [aTh HHTETPUPOBAHHYIO OIICHKY KadecTBa CpeJbl, YYHUTHIBAIOIIYIO
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MPUCYTCTBUE B CpPEIE BCEro KOMIUIEKCA 3arps3HSIOIIMX BEIIECTB W HMX CHHEPrUYeCKUe |
AHTAarOHUCTHUYECKUE B3aHUMOJICHCTBHUS.

[lenbto HAIIMX HMCCIEAOBAHUMN SBJSIACH OILIEHKA TOKCHMYHOCTU JOHHBIX OTJIOKEHUH B TyOax
[Teyenra (Bapanrep-dropa) u Ypa (MoToBckuii 3a1uB) U B MPUOPEKHON 30HE OT ryObl Ypa 10
o. Kunpina metomom O6uorectupoBanusi. B rybax Iledenra u Ypa uzydaimch TOHHBIE OTIOKEHUS
palioHOB, MPUJIETAIOIINX K yYacTKaM pa3MelleHus] akBadep™, BBIPAIIMBAOIIMX ATIAHTUYECKOTO
nococsi. B mpubpexnoit akBaropun oT ryObl Ypa no o. KuabauH uccienoBaHus MPOBOIWINCH Y
MbIca MenBexuii, Ha TpaBep3e Mbica [loranbHaBoJIOK, HAaIPOTUB MbIca YepHoro u mbica Tonopko-
Ba [laxTa, a Takxe B KHmiIibIMHCKOM IIpOJIHBE.

[TpoObI TOHHBIX OTJIOKEHHUH ObLTH 0TOOpaHbI B peiicax Hay4dHO-MCCIICAOBATEIbCKUX CYA0B B
bapennieBom mope B 20132015 rr. (puc. 1). OT60p nmpod mpousBoawics gHouepnatenem Ban Bu-
Ha ¢ rTomabio 3axpata 0,1 M. JJOHHBIE OTIOKEHHS 3aMopakuBainu 10 MmuHyc 18 °C u xpaHnwiu 10
HayaJla TECTUPOBaHUsI He OoJiee 2 MecCsIEB.

buortecTupoBaHMIO MOABEPraJIUCh BOJHBIE BBITSDKKM JOHHBIX OTJOKeHui. IIpu mosydennn
BBITSDKEK KaXKIYI0 IpoOy JTOHHBIX OTJIOKEHUI CMEINIMBAJIM C BOJOM M3 YCIOBHO YHCTOrO paiioHa
MOpsi B 00beMHOM COOTHOIIEHUH | : 4 1 BeTpsixuBanu B TedeHue 2 4. [locne cMemmBanus cycrneH-
3UM JaBajid OTCTOAThCA 1 4. [lodyueHHy0 Ha0Cag0YHYI0 )KUIKOCTh CIMBAINA U HEHTpU(yTrupoBa-
nu B Teuenue 10 mun npu ckopoctu 4000 06/MuH.

31°30° 32000" 32030 33000" 33930" 34500"
69°50'1 4, 69050
n-oB Pe10ayuii
69°40'1 69040
1-4

ry6a [evenra
69°30' |

= Knasaus|
69°20' g ® [69°20

Koancknii m-oB

[69°30"

69°10'] [69°10] .

31°30" 32°00° 32030° 33°00" 33°30" 34°00°

® - cTAaHIIIN A - akBaxoifiicTBa

Puc. 1. Kapra-cxema pacrnonoxeHus CTaHIUH 0T0opa mpod JOHHBIX OTJIOKCHHUN
Fig. 1. Map-scheme of | oCation of sampling stations of bottom sediments

B kauecTBe TECT-O0OBEKTOB WCIOJNB30BATM MOPCKYIO  OJHOKJIETOYHYIO  BOJOPOCIHb
Phaeodactylum tricornutum u TUYUHOK COJIOHOBATOBOJHOTO XaOpOHOTOro padka Artemia salina.
Tecr-mapamerpamu SIBISINCh M3MEHEHUE YHCICHHOCTH KJIETOK BOJIOPOCITH M BBDKHBAEMOCTH JIH-
yiuHOK. [IpuM MOCTaHOBKE HKCIEPUMEHTOB Ha BOAOPOCIU Ph. tricornutum pyKOBOJCTBOBAJIHCH
I'OCT P 53910-2010 [2], na mmunnkax 4. salina — TOCT P 53886-2010 [3].

Temneparypa npu nposefeHUH dkcriepuMeHToB — 1820 °C. JlnuTenbHOCTh ONbITOB — 96 u.
PesynbraThl 00pabaThiBaii METOIaMU BapUAIIMOHHON CTATHCTUKU: PACCYMTHIBAIIN CpEIHEEe apud-
METHYECKOE U CTaHJAaPTHOE OTKJIOHEHHUE.
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BBITSDKKY JTOHHBIX OTJIOKEHUN CUUTAIIM HETOKCUYHOU Juis Ph. tricornutum, eciii B KOHIIE 9KCIIe-
PUMEHTA YHCJICHHOCTh KJIETOK BOJOPOCIHM B Hel cocrtamisuia > 90 %, ciaabotokcuuHon — 89-65 %,
cpeaHeTokcnyHoi — 64-50 %, BbicOKOTOKCUYHOM — 49-0 % 0T KoHTposns. s mMuuHOK A. salina BbI-
TSDKKAQ JOHHBIX OTJIOKCHUH SIBIISUTACH HETOKCUYHOW TMPHU BBDKMBAEMOCTH PAYKOB B KOHIIC OITBITA
100-90 %, cnaboTokcuuHol — 89-65 %, cpenmneTokcuuHOM — 64-50 %, BRICOKOTOKCHYHOMN — 49-0 %.

Honnsie otnoxxenus B ryoe [leuenra (cT. 1-4) ObuIH TIpeICTaBIICHBI CEPBIMH HIIAMH (Ta0IUIIA).
BoszneiicTBue BBITSHKEK JOHHBIX OTJIOKEHUI ryObl [ledeHra BI3bIBANIO CTUMYIISALIAIO POCTA KYJIBTY-
peI Bogopochu Ph. tricornutum (puc. 2). Hanbosnee BRICOKYIO YHCIEHHOCTh KJIETOK BOJOPOCIHU OT-
MEYaJId BO BTOPOM MOJIOBUHE SKCIIEPUMEHTA B BBITSKKAX JIOHHBIX OTJIOXKEHUM CT. 2 U 3, pacrosna-
TaBIIMXCS HA HAMMEHbBILIEM PACCTOSHUM OT CaJKoB akBadepmbl. MakcuMaabHOE KOJIHMYECTBO Kile-
TOK Ph. tricornutum, 3apeTUCTPUPOBAHHOE B BBITSDKKE JOHHBIX OTJIOXKEHHHA CT.2, COCTaBIISIIO
330 %, ct. 3 — 350 % 1o cpaBHEHUIO C KOHTPOJIEM. B BBITSIKKaX TOHHBIX OTJIOXKEHUH CT. 1 1 4 yuc-
JIEHHOCTh KJIETOK BOJOPOCIM B TEYEHHE HKCIIEPUMEHTa He mpesblnana 185 % mno cpaBHEHHIO C
KOHTpoJIeM. BEDKMBaeMOCTh TMYMHOK A. salina BO BCeX BBITSIKKAX JOHHBIX OTIOKeHUH ryObI [le-
YeHTra COXpaHsIach Ha YpOBHE, OJIM3KOM K KOHTposbHOMY — 97-100 % (puc. 3).

B ry6e VYpa (cT. 5-7) uccnenoBaHHBIE TOHHBIE OTJIOXKEHHS OBUIM OTHECEHBI K CEPHIM HJIaM
(Tabnuima). Bo Bcex BBITSKKAX TOHHBIX OTIOXKEHHH PErUCTPUPOBATN CTUMYJISIIUIO POCTa BOAOPOC-
mu Ph. tricornutum (puc. 2). YuCIEHHOCTH KIETOK Ph. tricornutum B BBITSDKKaX BO3pacTaya B Teue-
Hue ’Kcno3uuu He 6onee yem a0 160-180 % mo cpaBHeHuIo ¢ KoHTposieM. HeratuBHoe Bo3aeicT-
BHE Ha JIMUUHOK A. salina B BBITSKKAX JOHHBIX OTJIOKEHUI T'yObl Ypa HE MPOCIeKUBaIOCh. Bbiku-
BaeMOCTh PAYKOB JO KOHIIA YKCHO3UIMH CYIIECTBEHHO HE OTJIMYAJIACh OT KOHTPOJIBHOTO YPOBHS H
cocrasisiia 98 % (puc. 3).

XapakTepuCcTHUKA JOHHBIX OTJI0KEHU
Characteristics of bottom sediments

Howmep Tun TOHHBIX OTI0KEHUH Homep Tun TOHHBIX OTI0XKEHUHN
CTaHIIUU CTaHIIUU

1 Cepprit mn 7 Cepprit wir

2 Cepslit i 8 ITecox

3 Cepslii i 9 ITecox

4 Cepprit mn 10 I'nuna

5 Cepslii mn 11 Wnuctelii necok

6 Cepblii Ui 12 ITecox

Cpeu npoO TOHHBIX OTIOKEHHUH, 0OTOOpPAHHBIX B MPUOPEKHOM 30HE OT I'yObl Ypa 110 0. Kunbaun
(ct. 7-12), oT™MEYEHBI NIECKH, ITIMHA U WINCTHIH 1ecoK (CM. Ta0iMILy). BRITSKKH, OTy4YEeHHBIE U3 3TUX
po0 JOHHBIX OTJIOKEHWH, OKa3bIBAJIM TOJIBKO CTUMYJIMPYIOLIEE BO3IAEHCTBUE HAa POCT KYJbTYpHI
Ph. tricornutum. KonuuecTBo KJIETOK BOJOPOCIIN B HUX MPEBOCXOJUIIO YPOBEHb KOHTPOJISI B TEUEHHUE
Bcell akcno3unuu (puc. 2). MakcumanbHasi YMCICHHOCTD Ph. tricornutum, 3aperucTpupoBaHHas B Bbl-
TSDKKaX JTOHHBIX OTJIOKEHUH cT. 7—12, nocturana 150-180 % no cpaBHeHuto ¢ koHTposeM. s -
YUHOK A. salina c1abOTOKCUYHBIMU OKA3aJIUCh BBITSDKKHM JOHHBIX OTJIOKEHHH, OTOOpPAaHHBIX Y MbI-
ca Mengexwii (ct. 8), Ha TpaBep3e mbica [loranbHaBosok (cT. 9) u HarpoTuB Mbica YepHoro (cT. 10).
BEDKMBAaEMOCTD JIMYMHOK B BBITSIKKAX JTOHHBIX OTJIOKeHUH cT. 8 1 10 cocraBmsa 72 %, c1. 9 — 65 %
(puc. 2). B BRITSDKKaX JOHHBIX OTJIOKEHHH, OTOOpaHHBIX HampoTuB Mbica Tomopkosa [TaxTa (cT. 11)
B Kusbaunckom mponuse (cT. 12), BpbkHBaeMocTh paukoB gocturaia 100 u 90 % cooTBeTCTBEHHO, U
MX MOYKHO CUMTATh HETOKCUYHBIMHU JJIS1 IMUUHOK A. salina.

Pe3ynbTaThl POBEACHHBIX IKCIIEPUMEHTOB MOKA3aJId OTCYTCTBUE TOKCHYHBIX JOHHBIX OTJIO-
*KeHui BOnmu3u akBadepM B rybax Ileuenra u Ypa. TokcuyHble JOHHBIE OTIIOXKEHUS ObLTH OOHApY-
KEHBI TOJIBKO Ha y4acTKe MpUOpexbs oT ryosl Ypa a0 o. Kuipaun. Tak, c1aboTokcuyHbIE 171 JIH-
YUHOK A. salina BBITSYKKU ObUIM MOJTyY€Hbl U3 TOHHBIX OTJIO0XKEHUH, OTOOPAHHBIX Ha BBIXOAE U3 I'y-
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661 Ypa (y Mbica MenBexuil) u mo ooe cTopoHsl oT ycThsi Konbckoro 3anuBa (Ha TpaBep3e MbIca
[ToranpHaBOJIOK U HaNpPOTUB MbIca YepHOro). 3arpsA3HsIOIIKEe BEIIECTBA OCTYAlOT B ATH PAlOHBI
BMecTe ¢ Bogamu Hopaexckoro IIpuOpeskHoro TedeHus u ¢ 00beKTOB HHPACTPYKTYPBI, pacoiio-
KEHHBIX Ha nodepexbe (B ToM uucie u yepe3 Konbckuil 3amuB co crokaMu MypMaHCKOro mpo-
MBILIUIEHHOTO y3i51a). KpoMe Toro, ydactok npubpexsbs oT ry0sl Ypa a0 o. Kunpaun siBasiercs 30-
HOW aKTUBHOTO CyJIOXOJICTBA, U UCTOYHUKAMH 3arPS3HEHUS 3[16Ch MOTJIIH SIBIIATHCS TAK)KE COPOCHI €
TPAaHCIIOPTHBIX, BOGHHBIX U PhIOONIPOMBICIOBBIX CY/IOB.
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Puc. 2. /luHamMuKa YMCICHHOCTH BOOPOCTH Ph. tricornutum B BBITSDKKAX JTOHHBIX OTJIOKEHHIMA
puOpPEKHBIX pailoHOB bapeniieBa Mops (cpenHee + CTaH/I. OTKII.)
Fig. 2. Dynamics of algae Ph. Tricornutum in extracts of bottom sediments
Coastal areas of the Barents Sea (mean =+ standard deviation)
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Puc. 3. BepkrBaeMoCTh IMYMHOK A. salina B BBITSDKKAX JTOHHBIX OTJIOKEHHH
npuOpexXHBIX pailoHOB bapeniieBa Mops (cpenHee + CTaH/A. OTKII.)
Fig. 3. Survival of 4. salina larvae in extracts of sediments
Coastal areas of the Barents Sea (mean =+ standard deviation)

Crnenyer OTMETUTb, YTO BCE HCCIICIOBAaHHBIC BBITSKKU JIOHHBIX OTJIOKEHUN OKa3bIBAIM CTH-
MYJIMPYIOIIEee BO3ACHCTBHE HAa POCT KYJIbTYPhl OJHOKICTOYHOU Bomopociu Ph. tricornutum. Ctu-
MYJISLUS JAeJIEHUS! KIETOK BOJIOPOCIIH, BEPOSTHO, BbI3BaHA 00OOTAIlIEHUEM BBITSKEK COCAMHEHUSIMU
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azora u (ocdopa. M3BeCTHO, UTO B JOHHBIX OTIIOKEHUSIX MPOUCXOAUT PETeHEpaIsl U HAKOTIJICHHUE
OMOTCHHBIX DJICMEHTOB, U MOBBIIIEHHOE UX COJIEPKAHUE B BBITSHKKAX MOXKET HAOIIOMATHCS U B OT-
CYTCTBHH 3arpsizHeHUs. [IpudeM cTUMYIISIIHS pocTa BOZOPOCIEH MPOSBISIETCs ake Ha OHE MPH-
CYTCTBHS TOKCUKAHTOB [4]. BMecTe ¢ TeM Helb3sl UCKIFOYHUTh, YTO MPHYNHON CTUMYJISIIIAA POCTA
MHUKPOBOJIOPOCJICH B HEKOTOPBIX BBITSHKKAX MOXKET ObITh BO3/JCHCTBHE HU3KUX KOHIIEHTPAIMN 3a-
TPS3HSIONINX BEIIeCTB. Tak, HampuMmep, TSHKEIble METallbl U He(TempOayKThl B MalbIX KOHIICH-
TPALMSX MMOJTOXKHUTEIHLHO BIUSIOT HA (DOTOCHHTE3 M YBEIMYUBAIOT CKOPOCThH ACICHUS KIETOK BOJIO-
poceii [5, 6, 7].

W3BecTHO, 4TO O0Jiee BBICOKUN YPOBEHb HAKOIUICHHUS TOJUIIOTAHTOB XapaKTepeH ISl TOHKO-
3epHUCTBIX OOTaThIX OPraHMYECKUM BEIIECTBOM JOHHBIX OTJIOXKEHHH. AHalW3 MOJYy4YeHHBIX pe-
3yJbTaTOB IOKa3all, YTO TOKCHYHOCTh BBITSKEK ISl JIMYUHOK A. salina U CTENeHb CTUMYJIISALUU B
HUX pOCTa BoJOpociu Ph. tricornutum He 3aBUCENN OT TPAHYJIOMETPUUECKOTO COCTaBa JOHHBIX OT-
JIO’)KEHUH, U3 KOTOPBIX OHU OBLIM MOJIy4eHbl. Tak, HapuMep, TOKCUYHBIMU ISl PAYKOB OKa3aJHCh
KaK BBITSDKKU U3 NIECKA, TAK U U3 TJIMHBL. YPOBEHb CTUMYJISILIUM POCTa BOJOPOCIH B BBITSDKKAX U3
CEpOoro wia, TIUHbBI, WIKCTOTO MecKa U MecKa 3a4acTyto ObLIT CXO/IEH.

Bonee BhICOKMIT YpPOBEHb CTUMYJISLIUU pocTa Ph. tricornutum, 3aperucTpUPOBAHHBIN B BBITSIK-
Kax u3 mpod, oToOpaHHbIX BOIM3M akBadepmbl B ry0e Iledenra, MoxkeT ObITh OOYCIIOBIICH JOTOJ-
HUTEIBHBIM MOCTYIJICHUEM B JIOHHBIE OTJIOKEHHUSI OMOTCHHBIX AJIEMEHTOB BMECTE C OTXOJAMHU Cal-
KOBBIX X03siCTB. B 1y0e [leuenra 6osnee 10 et GpyHKkunoHupyet akBadepma, Crieluan3upyromnias-
Cs Ha BBIpAIIUBAHUM aTJIaHTU4YecKoro Jjiococs. B ryOe Ilankuna, rrme dopeneBoe X0354HUCTBO K
MOMEHTY OTOOpa mpo0 CyIIECTBOBAJIO MEHEE TOJa, CTUMYJSIUS Pa3MHOKEHHUS KJIETOK
Ph. tricornutum B BBITSDKKaX ObUTIa MEHBIIE U MPUOIMKANACH K YPOBHIO, OTMEYECHHOMY TIPH HCCIIe-
JIOBaHMSIX JOHHBIX OTJIOKEHUH, OTOOPAHHBIX HA YYacTKe OT TyObl Ypa 10 0. KubauH.

TakuMm 06pa3zom, pe3yiabTaThl IPOBEACHHBIX HCCIEAOBAHUN MTOKA3aIH, YTO IOHHBIE OTIIOKEHUS
B paifoHax akBadepm B rydax Ileuenra nu Ypa HeTOKCHYHBI 17151 TeCT-00BeKTOB. C1ab0il TOKCHYHO-
CTBIO I TUYUHOK A. salina XapaKkTepu30BaIUCh JHIIb JOHHBIE OTIOXKEHHs, OTOOPaHHBIC Ha BBI-
xoJie u3 Tyosl Ypa (y Mbica MenBsexwuil) u mo o6e cTopoHsl OT ycThsi Konbekoro 3anuBa (Ha TpaBep-
3e Mbica [loraHpbHaBOJIOK M HANPOTUB MbIca YepHOTO0), YTO MOKET CBUIETEILCTBOBATE O 00Jiee BbI-
COKOM ypOBHE 3arps3HEHUSI STUX PAlOHOB MPUOPEKBSI.
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[TonsipHBIN HAYYHO-UCCIEAOBATEIILCKUNA HHCTUTYT MOPCKOTO PRIOHOTO X035HCTBA
u okeaHorpapuu um. H.M. Kuunosuua,
183038, r. MypmaHck, yi. Akagemrka Kaunosuya, 6

COJAEPKAHUE INOJIMIUKIMYECKUX APOMATHYECKUX YIVIEBOJAOPOAOB
(ITAY) B IPOMBICJIOBbBIX PBIBAX BAPEHIHEBA MOPS

Hccneoosanwt yposuu codepoicanus 19 I[IAY 6 pwvibax bapenyesa mops, 6vli081eHHLIX @ PA3IUYHBIX
NPOMbBICI08bIX palioHax. Beceeo npoananuzuposano 146 npo6 (73 npodvl miuy u 73 npodvl nevenu) amiam-
muueckoti mpecku (Gadus morhua), nuxwu (Melanogrammus aeglefinus), caiiovt (Pollachius virens), kam-
oanvi-epua (Hippoglossoides platessoides), mopckoii kambanet (Pleuronectes platessa), cumetl 3yb6amku
(Anarhichas denticulatus), nonocamou 3yoamku (Anarhichas lupus), namuucmou 3yoamku (Anarhichas
minor), 30n0mucmoeo oxkyHs (Sebastes marinus), oxyns-kmoeaua (Sebastes mentella) u yepnozco narmyca
(Reinhardtius hippoglossoides).

Tonyuennvie pe3yromamol NOOMEEPHCOAION HE3HAUUMENbHBIL YPOBEHb 3APAZHEHUS. MblUY U NedeHU
npomuiciosvix pulh bapenyesa mops TIAY, 6 mom uucie npossisiowumu KaHYepo2eHHYI0 AKMUGHOCHIb.
Oyenums onacnocms Hakonienus 6 pvloax [AY npu ynompedrenuu 6 nuwy ne npeocmagiiemcst 603MONiC-
HBLM U3-30 OMCYMCNEUSL POCCUTICKUX HOPMATHUBHBIX OOKYMEHIO8 HO COOEPIHCAHUIO IMUX COCOUHEHUL 8 Cbl-
poii poibe.

Knroueswle cnosa: nonuyuxiuyeckue apomamuieckue yeneso0opoowt (I1AY), peiowr Bapenyesa mops.

A.Yu. Zhilin, N.F. Plotitsyna, A.M. Bondar
THE CONTENT OF POLYCYCLIC AROMATIC HYDR OCARBONS (PAHS)
IN COMMERCIAL FISHES OF THE BARENTS SEA

Investigated the levels of 19 PAHSs in the Barents Sea fish caught in different fishing areas. In total, we
analyzed 146 samples (73 samples of the muscle and 73 samples of the liver) Atlantic cod (Gadus morhua),
hadd oCk (Melanogrammus aeglefinus), saithe (Pollachius virens), American plaice (Hippoglossoides
platessoides), sea plaice (Pleuronectes platessa), jelly wolfish (Anarhichas denticulatus), Atlantic wolfish
(Anarhichas lupus), spotted wolfish (Anarhichas minor), golden redfish (Sebastes marinus), beaked redfish
(Sebastes mentella) and Greenland halibut ( Reinhardtius hippoglossoides). The obtained results confirm
the negligible level of contamination of muscle and liver of commercial fish of the Barents Sea PAHs,
including exhibiting carcinogenic activity. To assess the risk of accumulation in fish of PAH when eating is
not possible due to the lack of Russian regulations on the content of these compounds in raw fish.

Key words: polycyclic aromatic hydr oCarbons (PAHSs), fish in the Barents Sea.

B nacrosimee Bpemsi 3arpszHeHue MupoBoro okeana ITAY HocuT rinoOanbHBIA XapakTep.
AOnOTHYECKHE U OMOTHYECKHE MPUPOIHBIC MPOIECChl CIOCOOCTBYIOT (POPMUPOBAHUIO HE3HAYU-
TesibHOro ypoBHs 3arpssHeHust [TAY. IloseimenHoe conepxkanue ITAY B Mopsix u okeaHax oOy-
CJIOBJICHO TJIaBHBIM 00Pa30M HCTOYHHUKAMH aHTPOMOTEHHOTO MPOUCXOKICHUS: KOHTUHEHTAIbHBIM
CTOKOM, cOpPOCOM HPOM3BOJICTBEHHBIX U XO3HCTBEHHO-OBITOBBIX CTOYHBIX BOJI, TPAHCIIOPTHBIM U
UHAYCTPHAJIbHBIM OCBOCHHEM aKBAaTOPUM, aBapUMHBIMU BbIOpOocaMu HE(TSHBIX YIJIEBOJOPOIOB, a
TaKXKe MpolleccaMu JaibHero atMmocdepHoro nmepeHoca [1].

OCHOBHYIO OTBETCTBEHHOCTbH 3a KaHIEPOTCHHYI0 M MYTareHHyXo akTHUBHOCTb HecyT IIAY c
4—6 OeH30JbHBIMH KOJIBLIAMH B MoJjekyje. Hambornee xapakTepHbIM COCIUHEHHUEM SIBISIETCS
oens(a)mupen. Ero gons B ciektpe o0buHO omnpeaensembix [IAY Heennka. Bmecre ¢ TeM akTuB-
Has IUPKYJSAuUs B Ouocdepe, BbICOKask MOJIEKYJSIpHAs YCTOWYMBOCTh M 3HAYUTEIbHAS MTPOKAHIIE-

16



Uxmuonoausi. Okonoeusi

poreHHasi akTUBHOCTb MO3BOJISIIOT CUUTATh O€H3(a)IMpPEeH MHIUKATOPHBIM COCAMHEHHUEM, MO BEIU-
YHHE COJAEP)KaHUS KOTOPOTO OICHMBAETCS CTENEHb 3arpsi3HeHHs Ounocdepbl KaHIEPOTCHHBIMU
[TAY [2]. Pactipenenenne IIAY B MOpcKUX Opranu3Max OTJIMYAETCA KpailHEH HEOJAHOPOIHOCTHIO U
TATOTEHHEM TOBBIIICHHOTO COJEPKaHMS K CUCTeMaM JEMOHUPOBAHMS, a TaK)KE€ K OopraHaM U TKa-
HSIM C BBICOKUM cojiep:kanueM >xupoB. U3 49 coenunenuit [IAY, noaBeprHyThIX MEXIyHApPOTHOM
9KCIIEPTHOM OLIEHKE, BblesieHO 10 coequHeHnii, TOTEeHINAaIbHO OMACHBIX JUISl 5)KUBOTHBIX U YEJIOBE-
ka: Oens(a)antpanen, Oens(b)dmyopanten, Oens(a)mupen, aubens(a,h)antpauen, unneno(l,2,3-
cd)mmupen u ap. [2].

B xauecTBe KpuTepHeB 3arpsiI3HEHHOCTU MPOMBICIOBBIX PbIO OBLIM MCIOIB30BAHBI CAHUTAPHO-
AMUICMHOJIOTHYECKHUE TPABUIa U HOPMATHUBEI JJIS MPOJIOBOJILCTBEHHOTO CBHIPhS M THILIEBBIX MPO-
nyktoB (CaulluH 2.3.2.1078-01) [3], HopBexckoe pyKOBOJICTBO IO KiIacCH(PHUKAIMK KadyecTBa
OMOTHI M OKPYKAIOIIEH cpelbl B (hnopaax u mpuOpeRHbIX Bojax [4], a Takke (JOHOBOE CONEepKaHHE
ITAY B MOpCKUX TUAPOOHOHTAX MO JTUTEPATYPHBIM JaHHBIM [5, 6].

Uccnenosansl ypoBHH coaepxkanus 19 IIAY B peibax bapenueBa Mopsi, BBUIOBIEHHBIX B pas-
JMYHBIX MTPOMBICIIOBBIX paiioHaX, KOTOpbIE MPEJICTaBICHbl Ha pUCYHKE. Bcero mpoaHaiu3upoBaHO
146 ipo6 (73 ipoOBI MeIIIIT B 73 TIPOOBI MEYeHN) aTiaHTHIecKor Tpecku (Gadus morhua), TAKIIN
(Melanogrammus aeglefinus), caiinel (Pollachius virens), kamOanwi-epmia (Hippoglossoides
platessoides), wmopckoit kambanel (Pleuronectes platessa), cunenr 3ybatku (Anarhichas
denticulatus), nonocatoii 3y0atku (Anarhichas lupus), naTHUCTON 3yOaTku (Anarhichas minor),
30JI0THCTOTO OKYHs (Sebastes marinus), okyHs-KitoBaua (Sebastes mentella) n yepHOro mairyca
(Reinhardtius hippoglossoides).
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OT00p, MOArOTOBKA M XUMHYCCKHUN aHAIU3 OMOJIOTHYECKUX MPOO BBHITOJIHEHBI B COOTBETCTBUH C
METOANYECKUMHU pyKoBoacTBaMu [7-9]. Ilomummknuyueckue apomMaTHYeCKue yriaeBoaopoasl (19 co-
eauHeHui): HadramuH, 1-meTunHadTamH, 2-MeTHiIHAGTANMH, aleHadTUICH, aneHadTeH, (IyopeH,
(enanTpeH, aHTpaneH, ¢IyopaHTeH, NHMpeH, OeH3(a)aHTparieH, xpu3eH, OeH3(b)dayopaHTeH,
oens(k)imyopanren, Oens(a)mmpen, nepwieH, wuHaeHO(1,2,3-cd)mupen, auben3s(ah)anTparieH,
0en3(g,h,i)nepuiieH, — ONpeneasauch METOAOM XPOMaTO-MacC-CIEKTPOMETPHUH C HCIIOJIL30BaHUEM
XpOMaTo-Macc-ClieKTpomeTprueckor cucreMbl Agilent 6890N/5973 ¢upmer Agilent Technologies
(CIHA) ¢ xBapiieBoii karmuuisipaoi kojaouko HP-5 MS mmunoi 30 m. Mnentudukanys WHIABHIY-
aJbHBIX COECIMHEHHI IPOBOIMIACE B pexkuMe SIM (CelleKTHBHBIM MOHMTOPHMHI MOHOB). Kommuect-
BEHHOE ONPECIICHUE MPOBOIMIOCH ¢ HCIOJIB30BAaHMEM MHOTOYPOBHEBOM (MHOTOTOYECUHOM) KaauO-
POBKH TECTOBBIMH CMECSIMH, IPUTOTOBJICHHBIMUA M3 CEPTU(UIMPOBAHHBIX KpUCTALIMUeCKuXx ITAY
¢upmbl Sigma-Aldrich (CIIIA). ABromarudeckass oOpabOTKa pe3yJIbTaTOB aHA/IM3a BBIMNOJIHSIACH B
cootBeTcTBHH ¢ mporpammori «ChemStation» ¢upmber Agilent Technologies. [liist BHyTpeHHEr0 KOH-
TPOJISI KaYeCTBAa aHAIMTUYCCKUX pabOT MCMOIB30BAJICSA CEPTU(MUIMPOBAHHBIA CTaHAAPTHBIA 0Opa3ell
SRM 2974a (xsmopopranudeckue coenunenus, [IAY u pryTs B TMOGUIN3NPOBAHHON TKAHW MH/IHHN)
/HanpoHaneHbIH MHCTHTYT cTangapToB (CIIA).

B Poccun oTcyTCTBYIOT HOpMaTHBBI conepkanus ITAY B MOpcKoi ppiOe, HOPMUPYETCST TOJIBKO
coJiepkanue OeH3(a)mupeHa B KOMUESHOM PhIOHOM MPOYKIMH. [laHHBIE O CyMMapHOM COepaHuH 19
[TAY B MbIIIax u rne4yeHu MpoMBICTIOBBIX pbi0 bapeniieBa mops B deBpasie 2016 1. mpeacTaBicHbl B
Ta0uIIE.

Cymmapnoe conep:xanue IIAY B npombicioBbIxX peidax bapenuesa mops,
HI/T cbIPOii Macchl
The total PAH content in commercial fish Barents Sea, ng / g wet weight

Bun pe1061 Mpinsl Ileuenn
Tpecka 4,90 + 2,20 366 + 107
ITukmia 4,05 +2,50 368 £ 159
Caiina 4,97+ 1,34 209 + 19

Kambama-epmn 6,75 £2,06 203 +£119
Mopckas kambaia 12,5+4,9 194 + 177
Cunsist 3y0aTka 8,04 £2,77 206 + 142
[Tomocaras 3ybaTka 7,92 +£2,65 129 £12
IIsatarcTas 3ybaTka 5,40 £2,54 140 £ 75
30J0TUCTBIN OKYHBb 6,17+2,20 257+ 75
OKyHbB-KITIOBa4 4,83 +0,18 257 £ 167
UepHblil nantyc 22,1+4,0 248 £ 96

Cymmapnoe conepxanue ITAY B Mpimax Tpecku BapbupoBano ot 1,54 o 8,99 uHr/r ceipoii
Macchl pu cpeaneM 3HadeHuu 4,90+2,20 Hr/r ceipoil Macchl. MUHUMAIBEHOE COCp)KaHUE OTpe/e-
JICHO B MBIIIIAX TPECKHU, BbUIOBIEHHON Ha CeBepHOM CKIOHEe MypMaHCKOTO MeNKoBobs (CT. 33),
MaKCUMaJbHOE — B MBITIIAaX TPECKH, BBIJIOBJICHHON Ha 3amajaHoM ckiioHe ['ycunoi 6anku (cT. 75).

Copnepxanne ) 1911AY B mblmmax NUKIM u3MeHsuioch B uHTepBasie 0,91-7,77 HI/r chipoii
Macchl Ipu cpeaneM 3HaueHuu 4,05+2,50 Hr/T chipoit Macchl. MUHUMAJIBHOE 3HAUYCHUE OIPEICIICHO
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B MbIIIIAX NUKmM u3 3anaaHoro [Ipubpexnoro paiiona (ct. 23), MakCcUMallbHOE — B MBIIIIAX
MUKIIIH, BBUIOBJICHHON Ha 3anagHoM ckione ['ycunoi 6anku (ct. 75).

Copepxanne Y 191IAY B mblmax kamOanbi-epiia Bapbupoaiio ot 3,60 mo 10,3 Hr/r ceipoit
MAacChI MPU CpeaHeM 3HadeHuH 6,75+2,06 HIr/T cbipoit Macchl. HamMmeHbIlee coiepskanue ompee-
JIEHO B MBIIIIAX KamOanbl-epiia, BeUIoBIeHHON Ha CeBepo-Bocrounom ckiione MypMaHckoit OaH-
K4 (CT. 26), MaKCUMaJIbHOE — B MBIILIAX PbIObI, BbUIOBICHHON Ha PUHMapKeHCKOM OaHke (CT. 9).

B mpimiax mopckoit kam6anel conepxkanue y 191TAY usmenssocs ot 6,32 1o 19,5 HI/T ceipoit
Macchl TIpH cpeHeM 3HadeHuH 12,5+4.9 Hr/r cbipoii Macchkl. MUHMMabHOE coaep KaHie OOHapyKe-
HO B MBIIIIAX MOPCKOM KaMmOalibl, BbUTOBIEHHON B 3anaaHo-LlenTpanbHom paiione (cT. 35), Makcu-
MaJIbHOE — B MBIIIIAX MOPCKOU Kam0aisl u3 Bocrounoro [Tpubpexnoro paiiona (ct. 51).

MunumansHoe cogepxanue Y 191IAY onpeneneno B mbimiax cuHeit 3ydatku (5,27 HI/T ChI-
poit Macchl), BeUTOBIIEHHOM Ha CeBepo-3anagHoM ckioHe MypMaHckoit 6aHkH (CT. 5), MaKCUMallb-
Hoe (10,8 HI/r crIpoif Maccel) — B MbIIIax cuHei 3ydatku u3z Cesepo-LlenTpanbHoro paiiona (cT.
79). MunnmanwsHOe coaepkanue » 19ITAY B MbIImax mojocaroil 3y0arku, BEUIOBICHHON Ha Ka-
HUHCKOM OaHke (CT. 62), coctaBisuio 4,22 HI/T cbIpol Macchl, a MakcumainbHoe (10,3 HI/T chIpoit
Macchl) — B MBIIIIAX Tojiocaroi 3ybatku n3 Bocrounoro [IpubdpexkHoro paiiona (ct. 51). B mprmax
ISATHUCTON 3y0Oatku conepskanue y 1911AY BapwupoBano ot 6,67 mo 17,9 HI/T chIpoil Macchl Mpu
cpenneM 3HadeHuu 12,5+4,0 HI/T cbIpoil Macchl. MUHHMAIBHOE COECPIKaHUE OIMPEICIICHO B MBIIIIIAX
MISATHUCTOM 3y0aTKu, BbUTOBIEHHOM Ha CeBepo-BocTounom ckione Mypmanckoii 6anku (cT. 26), Mak-
CHUMAaJIbHOE — B MBIIIIIAX MMATHUCTOM 3y0aTku u3 3anagHo-LlenrpansHoro paiiona (ct. 35).

Munumanesnoe cogepxanue y 191IAY ompezeneHo B MBIIIIIAX 30JI0THCTOTO OKyHs (3,74 HI/T
CBIPOM Macchl), BbUIOBJIEHHOTO Ha CeBepHOM CKJIOHE MypMaHCKOro MenkoBojbs (cT. 33), Makcu-
MaibHOe (9,08 HI/T chIpoil Macchl) — B MBIIIIAX 30JIOTUCTOrO OKyHs u3 3amannoro [IpubpexHoro
paiiona (ct. 15). B mprmmax oxyHs-kiaroBada comepxanue y 191TAY usmensuocs ot 4,65 no 5,02
HI/T CBIpOHM Macchl Ipu cpeaHeM 3HaueHuu 4,83+0,18 HI/T chipoil Macchl. MUHUMAIBLHOE CO/IEpKa-
HUE OIPEICIICHO B MBIIIIAX OKYHsI-KJIFOBaya, BHIJIOBJICHHOTO Ha 3anaaHoM ckJioHe ['ycuHoi OaHku
(ct. 75), MakcuManbHOE — B MBIIIIAX OKYHS-KJIIOBa4a, BbUIOBJIEHHOTO Ha KOro-3anagHom ckioHe
Mypwmanckoii 6anku (cT. 13).

B wmpimimax yepnoro nanryca conepxkanue Y 19I1AY Bapsuposaio ot 19,0 o 27,8 HI/r cbipoit
Macchl TIpu cpepHeM 3HadeHuu 22,1+4,0 Hr/T cbipoil Macchl. MUHUMAaNBHOE COJepKAHUE OIpe/e-
JIEHO B MBIIIIAaX YEPHOTO MaNTyca, BHUJIOBIEHHOTO Ha 3amaaHoM ckioHe ['ycunoit 6anku (ct1.75),
MaKCHMAaJIbHOE — B MBIIIIAX YEPHOTO IMaJITyCa, BBIIOBIEHHOr0 Ha GUHMapKeHCKoi OaHke (CT. 9).

CogepxaHue COEIWHEHUH, MPOSBIAIONINX KAHIIEPOTEHHYIO aKTHBHOCTH (OeH3[a]aHTpalleH,
ocu3[b]dmyopanten,  Oens[k]diyopanten,  Oens[a]mmpen,  wHmeHo[1,2,3-cd]mupen,  au-
6ens[a,h]antparnen), uamensnocs B ocHoBHOM B untepBaiie 0,50-2,97 % ot Y IIAY. Conepxxanue
OeH3(a)mMpeHa B MBIIIIAX UCCIEA0BaHHBIX PBIO He mpeBbimaino 0,38 % ot Y TIAY.

B mbimmax npombIcioBbiX pel0 bapeHiieBa Mopsi TOMUHUPOBAJIM TaK Ha3bIBAEMbIE «METUHKI
MOJIMAPEHOB HE(PTSIHOrO MPOMCXOXKACHUS — HapTamuH, |-MeTHIHAPTAIUH, 2-MeTHIHAPTAIUH,
(bayopeH u xpuseH, cocrapisitomue 72-94 % ot Y [TAY [10]. CxoxncTBa U pa3nuyus MexI1y cocTa-
BOM KOMITOHEHTOB [TAY B TKaHSX ppIO0 MOTYT OBITh MCIIOB30BAHBI ISl MACHTU(DHUKAIINN UCTOYHH-
KOB MX IOCTYIUJICHHUS] B MOPCKYI0 cpeny. Hanpumep, dhenanTpeHn tepMoauHaMU4ecKku 0osee ycToii-
YUB, YE€M aHTpAIeH, MO3TOMY 3HAYUTENIBHOE MPEBBLINICHUE YPOBHS COAEpKaHHsS (DEHAHTpPEHa B
MBIIIIAX pbI0 HAJ €ro M30MEPOM AHTPAIICHOM XapaKTEepPHO Ui 3arpsi3HeHus HedTenpoayKTaMH
[11]. Benuuunsl otHomenuss Phe/Ant B MpIIIax MccieOBaHHBIX PbIO BapbupoBaiu ot 15 mo 36,
T.€. coJlepkaHue (peHaHTpPEeHa 3HAYUTENIbHO MPEBBIIIAN0 COACpKAHUE ero U30Mepa aHTpalleHa, YTo
noarBepkaaet Hannuue [TAY HeTsIHOrO MpOoUCXO0XKIeHUs B MbIIax peid bapeniuesa mops. [pe-
BBIIIICHUE CojiepKaHus ¢uryopaHTeHa Haj conuepkanueMm nupena (FIt/Py>1) cBszaHo ¢ mupoauTu-
yeckuM mpoucxoxaeHueMm [TAY [12]. B mbimiax ucCClIeJOBaHHBIX PHIO BEIUYHUHBI OTHOIICHUS
Flt/Py u3amensuuch ot 0,84 (nmukma) mo 1,5 (momocaras 3y0aTka), 9TO yKa3bIBajJo Ha 00pa3oBaHHUE
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ITAY kak mpu HEMOCPEICTBEHHOM MOCTYIICHHH HE(PTSHBIX YTJIEBOAOPOIOB B MOPCKYIO Cpefdy, TaK
Y TIPU CTOPaHUU OPTraHUYECKOTO TOIUIMBA (HEPTEIPOIYKTOB).

Eme onnuMm kputepueM mnpoucxoxiaeHus [TAY B Mblmimax peid SBISIOCH OTHONICHHE CyM-
MapHOT0 COJIepPKaHUS HU3KOMOJICKYJSApHBIX coeauaeHni () HMC) Kk cyMMapHOMY COJEp:KaHUIO
BBICOKOMOJIEKYIISIpHBIX coequHenuit () BMC). Beibop 3Toro nnaekca npoucxoKaeHusl OCHOBAaH Ha
ToM (hakte, 4T0 HeTAHOE 3arpsA3HEHUE XAPAKTEPU3YETCsl TOCTOACTBOM HH3KOMOJICKYJISPHBIX I10-
nuapeHoB [13], B To BpeMs Kak BbICOKOMOIEKYJsipHble [IAY nmoMHHHUPYIOT B 3arps3HEHMSIX, BbI-
3BaHHBIX NPOTEKaHUEM MUPOJUTHUECKUX Ipoueccos [14]. B mbimax uccieroBaHHbIX pblO BeH-
YUHBI OTHOLIEHUS HU3KOMOJIEKYJISPHBIX MOJUAPEHOB K BHICOKOMOJICKYIISPHBIM ObLTH OOJIbIIE €IH-
uutel (). HMC/Y BMC >1) u BapsupoBaiu ot 2,8 (OKyHb-KJII0Ba4) 10 7,7 (MATHHCTAs 3y0aTKa), 4TO
yKa3bIBaJo Ha HEPTIHOE MPOUCXOXKIeHUE omnpeaensieMbix [TIAY.

He BbIsSIBIICHA 3aBUCUMOCTH cojiepkanust » [IAY B MBIIIIaX TPECKU U MUKIIU OT KOJIMYECTBA B
HUX JKUpPA BCIEACTBHE €r0 OYEHb HU3KOTO COJEp)KaHUs — MeHbIe 1 %, B TO BpeMsi Kak B MEYCHH
3THX pbIO conmepkanue Y IIAY ObUI0 BO MHOTO pa3 Oosblie u3-3a 00Jiee BBICOKOTO COJCPIKAHHS
JKUpa, JocTuraromero 68 %.

B meyenn uccie10BaHHBIX IPOMBICIIOBBIX PbIO BETMUMHBI CyMMapHOTo coxepkanus [1AY u3-
MeHsTHCh 0T 129+12 (monocaras 3yb6atka) 10 3684159 Hr/r cbipoit Macchl (MUKIIa) (CM. TaOIHUILy).
CopepxaHue COEAUHEHUM, MPOSBIAIONIMX KaHLUEPOIeHHYI0 AaKTHUBHOCTh: (OeH3[alaHTpalieH,
oens[b]dnyopanten,  Oens[k]uyopanten,  Oens[a]nupen,  wunHzaeHo[l1,2,3-cd|nupen,  au-
ocns[a,h]anTpanen) — BappupoBasio B ocHOBHOM B mHTepBase 0,52—4,60 % ot Y ITAY. Conepxanue
OeH3(a)nupeHa B MeYeHH UCCIIeI0BaHHBIX pbIO He mpeBbIiano 0,94 % ot Y TIAY.

ConepxkaHue  «METYHMKOB»  IOJIMAPEHOB  HE(PTIHOTO  TPOHMCXOXAEHUS  (HadTamuH,
1-metunnadranuy, 2-metunHadranus, ¢iayopeH u xpuseH) gocturaio 91 % ot D 19I1AY. Bee omn-
peneneHHbIC B MBIIIIaX U neueHu peid [TAY SBISIOTCS «TEXHOTCHHBIMIY» ToJMapeHaMu. « TexHo-
rerHbie» [TAY MoryT umeTh HEQTSIHOE WM MUPOTUTHYECKOE poucxoxaeHue. [lpucyrcrBue Hed-
TSHBIX U TMTUPOTCHHBIX COCJIMHCHUN OIICHUBAJIM MO0 MHJCKCY «IUPOTCHHOCTH», PACCUUTAHHOMY IO
OTHOIIICHHUIO cozepkaHus (hIyopaHTEeHA K CyMMe COJepKaHus (IyopaHTeHA U MHUPEHA U XapaKTe-
pusylouieMy npeodiagaHue MOJUapEeHOB MUPOTEHHOTO MPOUCXOXKACHUS IPU 3HAYEHUSIX UHAEKca
Mmenbine 0,5 [15]. B medenn Bcex BUIOB pbIO MHIIEKC «ITMPOTEHHOCTH» Bapbuposai ot 0,51 mo 0,70,
T.€. 0BT OombIIe 0,5, 4TO yKa3bIBaIO HA «HE(PTIHOE» MPOUCXOKICHUE TTOIHAPEHOB. BenmnunHer oT-
HomieHus: Phe/Ant B medeHu MCCIIEIOBaHHBIX PhIO M3MEHsIUCh OT 13 10 36, T.e. comepkanue ¢e-
HAaHTPEHA 3HAYUTENIbHO MPEBBIIIAT0 COJIEPKaHNE €r0 U30Mepa aHTpaleHa, YTO MOATBEPKIaeT Ha-
muune [TAY nedtsanoro npoucxoxaeHus. B nedenu npomsIicaoBbIX pbi0 bapeHiieBa Mopst Bennyu-
Hbl OTHOIIEHHUS HU3KOMOJIEKYJISIPHBIX IOJIMAPEHOB K BBICOKOMOJIEKYJISIPHBIM ObLIM OOJIblIIe
equauibl (Y HMC/Y BMC >1) u BapbupoBanu ot 1,2 (4epHslii mantyc) 10 2,9 (mMkKia), 4To Takxke
yKa3bIBaJIO Ha HE(PTAHOE MPOUCXOXKICHHE onpeaensaeMbix [1AY.

[TosrydyeHHbIe pe3ybTaThl MOJATBEPXKIAIOT HE3HAYUTENBbHBIN YpOBEHb 3arpsi3HEHUS MBILII U
MeYCHH TPOMBICTIOBBIX pbIO bapenieBa mops [TAY, B TOM uunciie NpOsSBISIONIMME KaHIIEPOTCHHYIO
akTUBHOCTh. OTIEHUTH OMACHOCTH HaKoIieHUs B pri0ax [TAY npu ynoTtpeOsieHuu B Uiy HE Mpe-
CTaBJISIETCS BO3MOXKHBIM H3-32 OTCYTCTBHSI POCCUHMCKMX HOPMATHUBHBIX JOKYMEHTOB IO COJIEpKa-
HUIO 3TUX COCTMHEHHU B CHIPOH phIOE.
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I0.H. Kajamnunkos
[onspHbIi HAyYHO-HCCIEI0BATEIbCKHI HHCTUTYT MOPCKOTO PHIOHOTO X03sHCTBA
u okeanorpaduu um. H.M. Kaunosuua,
183038, r. Mypmanck, yi. Akagemuka Kuunosuua, 6

COCTOSITHUE ITPOMBICJIA ATJTAHTUYECKOW CKYMBPUH
B CEBEPO-BOCTOYHOM ATJIAHTUKE

Paccmampusaemcs cospemennoe cocmosimue sanaca u npomvicia ckymopuu ¢ Cegepo-Bocmounoii
Amaanmuke u npobiemHvle ONPOCHl YNPAGIEHUs. €€ NPOMBICIOM HA MEHCOYHAPOOHOM YpoeHe. Kpamko u3-
JI0JHCeHA UCMOPUSL MeNHCOYHAPOOHO20 U OMEYeCmE8EeHHO20 NPoMbicaa cKymopuu. Tlokasana OuHamuxka mupo-
6020 6bL106a CKYMOPUU, pACCMOMPEHbI NPUYUHBL CHUIICEHU UNU YEelUYeHUs OmedecmeeHHo20 Gbllo6d 6
pasnuunvle nepuoosl. Ommeyvena 6eoywas poib OmeyecmeeHHbIX UCCIe008aAHUL 8 OPAHU3AYUL 6 cepeduHe
1980-x ee. cneyuanuzupoBanHO20 NPOMBICAA CKYMOPUU 8 MeHcOYHaApoOHblx eodax Hopeesicckoeo mops.
Kpamko oceewenvt smanvt cmanoieHusi MeNCOYHapOOH020 pe2yauposanus npomuvicia ckymopuu. Onpeode-
JIeHHOe GHUMAHUE YOeNeHO Nepuody ¢ HA4ald pecyruposanus npoOMulCid CKyMOpuu Ha ecem apeane, a mak-
arce ponu Poccuu 6 smom npoyecce.

Ommeueno, umo 015 coxpamenus 3anaca cKymopuu 6 npeoenax 6e30nacHvlx OUOI0SUYECKUX SPaHuy He-
00x00uM0 cmpozoe peynuposarue ee npomvicia ¢ pamxkax UKEC u HEADK ¢ npumeneruem OaHHbIX HAYY-
HbIX UCCIe008AHUI.

Knrwouesvie cnosa: Cesepo-Bocmounas Amaanmuxa, Hopsesicckoe mope, cKymbpus, npomvicen, OUHa-
MUKA 3aNac08, MeNCOYHAPOOHOe Pe2yIupoBanue.

Y.N. Kalashnikov
STATE OF ATLANTIC MACKEREL FISHERY IN NORT-EAST ATLANTIC

This article discusses the current state of the st oCk and the fisheries of mackerel in the North-East
Atlantic and issues in managing fisheries at the international level. A brief history of international and
domestic mackerel fishery. It is shown the dynamics of world catch of mackerel, are considered the reasons
for the decline or increase of the Russian fishing in different periods. Noting the leading role in the domestic
research organization in the mid-1980s, fishing for mackerel in international waters of the Norwegian Sea.
Summarizes the stages of formation of international regulation of the fisheries of mackerel. Particular
attention is paid to the period from the beginning of the regulation of fishing of mackerel in the whole area,
as well as Russia's role in this pr oCess.

Noted that to preserve the mackerel st oCk within safe biological boundaries must be strict regulation
of its fisheries through ICES and NEAFC with the use of research evidence.

Key words: North-East Atlantic, Norwegian sea, mackerel, fishery, the dynamics of st oCks,
international regulation.

BBenenue

Atnantuueckas ckymMOpus (Scomber scombrus Linnaeus, 1758) — ctaiiHas Terionto0uBas me-
Jarudeckas peida, COBEpIIAoNIasi 3HAYUTEIbHbIE MUTPAIMU | SIBJSIOIIASACS OAHUM M3 HambOoiee
pacnpocTpaHeHHBIX BUJIOB B Bojax CeBepo-Bocrounoit Atnantuku (CBA) [1-3]. Pacnpenensiercs
Ha akBatopuu oT Kanapckux octpoBoB 10 Hopsernn, Mcnanauu n 10ro-BocTo4HbIX BOX I'peHnan-
nuu, B Mopsix Hopeexckom, CeBepHom, CpenuzemHom, Mpamopaom, Yepnom, bantuiickom u ba-
PEHIIEBOM, a TaKk€e B OTKPBITON YacTu ATIAHTUYECKOIO OKeaHa. Bxoaurt B rpynmny BUAOB, COCTaB-
JISIOIIMX OCHOBY IEJIArM4E€CKOT0 MPOMBICIIOBOTO KomIuiekca Poccuiickoit @enepanuu B CBA. Pa3-
JMYHBIC CTOPOHBI OWOJIOTMM CKyMOpHH, TPOTSIKCHHOCTh W HANPAaBICHHOCTh €€ MHUIpaluid B
3aBUCUMOCTH OT OKEaHOJIOTMYECKUX YCIOBUM, JMHAMHMKA IPOMBICIA M COCTOSIHUE 3araca u3ydya-
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JIUCh OTEYECTBEHHBIMU M 3apYyOCKHBIMHM YUEHBIMU C Hayana XX B. U MPEJCTABJICHbI B OOMIMPHOMA
HAaY4YHOU JIUTEpaType.

CxyMOpHsi SIBIISIETCSI BaKHBIM TMPOMBICIOBBIM OOBEKTOM MUPOBOTO M OT€YECTBEHHOT'O PHIOO-
JoBcTBa. Ha mpoTsokeHnu ecaTUiIeTUd ee MpoMbICce BeayT phlioaku Bcero nmodepexnsi CBA. VY-
taHoBJeHUE 200-MHIBbHBIX 30H B KOHLE 1970-X IT. OrpaHuYMIIO BO3MOXKHOCTH BEJICHUS ITPOMBICTIA
B TPAIUIIMOHHBIX MECTaX JIOBA M MOTUBUPOBAJIO PHIOAKOB BECTH IMOUCK PHIOBI JAJICKO 3a MPeIeIaMu
npuOpexxHbIX BoA. ['eorpadusi mpombiciia CKyMOpUH HEYIEPKUMO pPACIIUpSIIach, a €€ MHPOBOM
BBUJIOB 3HAYUTEILHO BBIpOC. B HacTosiee Bpemsi akBaTOpHs MPOMBICIA B 30HE OTBETCTBEHHOCTH
Mexnynapoanoro coseta o uccienosanuto mopsi (MKEC) BeceMa 3HaunTensHa [4], 4T0 00bsICHS-
€TCsl IPUBJIEKATEILHOCTHIO CKYMOPHUH JJIS PhIHKA U ITUPOKUM PACTIPEICTICHUEM B PA3IMYHOE BpEeMs
roga. [Ipombicen BeAeTcs MpaKTUYECKH KPYTJIOTOJUYHO KaK Ha Ieiabde B SKOHOMHUYECKHUX 30HaX
MPUOPEKHBIX TOCYIAPCTB, TaK M HAJl OKEAHUYECKUMHU ITyOMHAMU B MEKTyHAPOIHBIX BOJAX.

YnpaBieHue MpPOMBICIIOM CKYMOpPHUH OCYIIECTBISIETCSl HA MEXKIYHApPOJHOW OCHOBE B paMKax
COTJIAIIEHUH MEXIy rocyaapcTBaMu, MPUOPEKHBIMU 10 OTHOLICHHUIO K ee 3anacy (Hopserueii, EB-
poneiickum Corozom (EC), dapepckumu octpoBamu u Mcnanaueit), u Komuccueii mo priO0I0BCTBY
B CBA (HEA®K). HayuHoil OCHOBOW [JIsi IPUHSATHUS YIPABICHYECKUX PELICHUI B OTHOLIEHUU
npombicna ciyxar pekoMmengauuu MKEC, KoTopblii Ha OCHOBE JaHHBIX HAYUYHBIX HCCJIEIOBAHUI
OIICHUBAET COCTOSTHUE 3amacoB rupoonoHToB B CBA U maet pekoMeHAaIu 1Mo uxX COXpaHeHHUIO U
JKCILTyaTalUu.

B HacTosell craThe paccMaTpUBaETCs COBPEMEHHOE COCTOSIHME 3araca M MPOMBICIAa CKyM-
Oopuu B CBA u nipo6iieMHbIe BOIIPOCHI YIIPABJICHUS €€ MPOMBICIIOM Ha MEKIyHApOIHOM YPOBHE.

MarepuaJjibl

B crarbe ncrosib30BaHbl JaHHBIE IO COCTOSIHMIO 3aIlaca U MEXAYHapOJHOMY IPOMBICITY CKyM-
opuu B CBA u3 marepuanoB Paboueii rpynnst (PI") MKEC no mupoko pacnpesenieHHbIM 3aracaM
(WGWIDE) [4], pexomeH1aluy 10 BO3MOXXHOMY IPOMBICJIOBOMY U3BSITHIO CKYMOPHH, MPEICTaB-
nsiembie KoncyneratuBabiM koMuteToM UKEC (AKOM). M3ydeHsl u mpoaHalnu3UpOBaHbl MaTe-
puaibl, a TaKXKe JaHHbIE CTATUCTUKHU OTEYECTBEHHOTO mpomeicia [4, 5]. Marepuansl ceccuit HE-
A®K M0XHO HaiiTU Ha opULIMATLHOM calTe KoMHccUud Www.neafc.org.

PesyabTaTsl 1 00cy:Kk1eHNe

Cocrosinne 3anaca. boJbIIMHCTBO HCCIIEI0BATENEN CKIIOHSIOTCS K TOMY, uTo B CBA oburaer
TPU KOMIIOHEHTA 3araca CKyMOpHH, 0600CO0JIEHHBIX BO BpeMsl 3MMOBKHM U HEpecTa, HO CMELINBAIO-
LIUXCS B HAryJIbHBIN NEPUOA: 3alagHO-UPIaHACKHM, CeBEpOMOPCKUN U 10KHBIN [3]. I'panuibl ux
pacrpenieneHus: 10CTaTOYHO YCIIOBHBI, & CMEIINBAEMOCTh, OCOOCHHO B HaryJbHbIM NepuoJ, J0cTa-
touHO BhIcOKa. B UKEC miis BEIpaOOTKH peKOMEHIAIMHA 110 dKCIUTyaTalliyi ObUIO TPUHSATO perie-
HUE paccMaTpuBaTh BClo ckymOprio CBA kak eauHbIi 3amnac.

3anac CeBepHOro Mopsi, JocTUraBmuil B cepeaune 1960-x rr. okoso 3 MIIH T, B HacTOsAIIEe
BpeMsl HAXOJUTCS B JCIPECCUU, U OCHOBHYIO JIOJIIO B OOLIEM 3amace COCTABIIAET 3aladHblil KOM-
IIOHEHT.

B 80-x rr. XX B. HepecTOBBIi 3amac CKyMOpuu cocTaBisiii okosio 3,5-4,0 MiIH T, a B KOHIIE
1990-x rr. ero Benu4MHa CHU3WJIACH A0 2 MIIH T. B panbpHelimem ypoxkaiinblie nokosenus 2002 u
2005-2006 rr. obecreymiy MOJOKHUTEIBHYIO JUHAMUKY Onomacchl CkyMOpuu. biaromapst Bctyn-
JICHUIO B HEPECTOBYIO YaCTh CTa/la 0co0ei BHICOKOYpOKalHbIX mokosieHui ¢ 2007 r. Habmogaercs
yCTOMUYMBAs TCHACHIIMS pocTa HepecToBoro 3amnaca a0 5,1-4,6 mua T B 2014-2016 rr. (puc. 1).

PesynbraThl uccnenoBanuii u pacuersl PIT CBHIETENBCTBYIOT 00 OTHOCHTEIBHO CTAOUIBHOM
coctossanm 3amnaca ckymOpuun CBA. Ilo maenuto UKEC, B Hacrosiee BpeMsi HEPECTOBBIN 3armac
CKyMOpHUH HAaxXOJUTCA B INpejenax Oe30MacHbIX OMOJIOrMYECKHX TPAHUI] U UMEET XOPOLIYI0 BOC-
IIPOU3BOIUTEIIEHYIO CIIOCOOHOCTb.
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Me:xkayHapoanbiii mpombices. MexXIyHapOAHbBII HPOMBICENT CKyMOpPUH BEIETCS KPYTJIbId
roJi, HO €ro pacupeaesieHue Mo ce30HaM HepaBHOMEPHOE. MUHHMMabHas POMBICIIOBAs] aKTUBHOCTD
xapaktepHa ais I kBapTana, 4To 00BsACHAETCS Kak OMOJIOTMUYECKUMHU, TaK U PEryIUPYIOIIUMHE IPO-
MbIcen (hakropamu. Hambomiee BaXKHBIMH palioHAMU MEXKIYHAPOJHOTO IMPOMBICIIA CKYMOpHUU B
XX B. sBisinuch buckaiickuii 3anuB, Keaprckoe Mope, npoiaus Jla-Maniin, BocTouHasi yacTh 3amnaj-
Ho-EBpomneiickoil KOTIIOBUHBI, menb( K 3amaay oT bputanckux octpoBoB, paiioH Bokpyr ['eGpua-
ckux u Papepckux octpoBoB, CeBepHoe Mope u Dapepo-Illernanackuii KaHa, a TAK)Ke MOOEPEIKbE
10’)kHOM M 3amanHoil Hopeerun u nenrtpanbHasg dyacte Hopsexckoro mops. C cepennHbl IEPBOrO
necstunetuss XXI B., Korja CKOIUICHHUS] HAryJIbHOW CKyMOpHUU CTadu MPOHMUKATh JAIEKO Ha 3amaj,
MPOMBICET B CBOEH 30HE cTaysia akTUBHO BecTu Wcmanmus, a ¢ 2012 r. B rpeHIaHICKUX BOJAX —
I'pennangus.
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Puc. 1. HepecToBblii 3ammac Ha Ha4ajao0 HepecTa, MUPOBOHM BBUIOB, 00K nomyctuMblil yinos (OLY) (Teic. T)
u niorostHeHue (Bo3pact 0+, MitH 3K3.) ckyMOpun B 19872016 rT. (omeHka coctosiHus 3amaca B 2016 1. B
pamkax mozaenu SAM) [4]; * — npeaBapUTENbHBIC TaHHBIE
Fig. 1. Spawning st oCk at the beginning of spawning, world catch, total allowable catch (TAC) (thousand
tons) and replenishment (age 0+, million specimens) of mackerel in 1987-2016. (Estimation of st oCk status
in 2016 in the SAM model) [4]; * — preliminary data

B nagane 70-x rr. XX B. BeutoB ckymOpuu B CBA u npueraromux mopsax goctur 500 TeiCc. T
[4]. B nanpHeiimeM MHUPOBOW BBUIOB Hayall yBEIMYUBATHCS, U JaHHAs TEHICHIIMS COXPaHAIACh
BILIOTH 710 1976 r., KOrna BeU1oB cocTaBui 828 Thic. T. B 3T0 Bpems okono 30 % MupoBOTO BBHLJIOBA
npuxoauiochk Ha goyiro CCCP. C BBeaenuem B 1977 r. 200-MUIBbHBIX 9KOHOMHYECKUX 30H BBLIOB
ckymMOpuu cHm3mics 10 620 Teic. T B ocHOBHOM 3a cueT CCCP, moTepsiBiIero BO3M0OKHOCTh BECTH
MIpOMBICeNT Ha menbde B pailoHe bpuTaHCKHUX OCTPOBOB.

BBenenne SKOHOMUYECKHUX 30H OKAa3aJl0 3HAYUTEIBLHOE BIMSHHME Ha reorpaduio MpoMbicia U
cooTHoieHue BbuioBa 1o pailonaMm MKEC u orpannymio HEKOHTPOJIHPYEMbIHd mpombicen. B 1e-
soM, B 1978-1995 rr. exeroaHo BeutaBiuBaiock okosio 600-800 Treic. T ckymOpun. Bo BTOpoii mo-
noBuHe 1990-Xx TIT. BBUIOB CKYMOpHH CyJaMH Bcex cTpaH cocTtaBisul 560—670 Teic. T (puc. 2). B
2000-2002 rr. obmuit BeUTOB mpeBbIcHI 730 THIC. T, a 3aTeM cHOBa cHU3WICS, U B 2006 r. OBbLT OT-
MeYeH caMblii HU3KUii BbUIOB 3a nepuo ¢ 1973 r. (481 Tbic. T). C 2007 . eKeroaHbli BBLIOB CKyM-
OpYU TIOCTOSIHHO YBEIWYHBAICS, YTO OBLIO OOYCIIOBICHO 3HAYUTEIIHHBIM YBEIMUYCHHUEM €€ BBUIOBA
Ucnannueit, a ¢ 2010 r. u @apepckumu ocTpoBaMu. B mocriennue rojisl npoMbicen CKYMOpUN TaK-
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xe aktuBHO BeaeT ['pennangus. B 2011-2013 rr. oOuiuii BBIJIOB CKyMOpUN CTaOMIM3UPOBAJICS Ha
ypoBHe okosio 900 ThIC. T, @ B 2014 1. 0oH pe3ko yBemuuuics 10 1394 teic. T. B 2015-2016 rr. BBHI-
JIOB CHU3WJICA U COCTaBUJI COOTBETCTBEHHO 0K0JI0 1209 1 1068 ThIC. T.

C MoMeHTa BBEJICHUS YIKOHOMUYECKUX 30H A0 cepenunbl | gecsatmnerus XXI B. cooTHOIIEHKE
BbUIOBA Mexay cTpaHamu, uckitoyass CCCP/P®, 3nauntenbHo He M3MEHsI0Ch. OCHOBHOW BBUIOB
ckyMOpuu npuxoawiics Ha BenukoOpurtanuio u HopBeruro, HECKOJIBKO MEHbBIIIE BhUIaBIMBAIN Hp-
nanjus, Hunepnanasl, ['epmanus u PO. B nanbHeilemM cTpyKTypa BbLIOBAa U3MEHUJIACh 3@ CUET
ero ysenuuenus Mcnannueir, @apepckuMu OCTpOBAMU U, B MEHBIIEH CTENEHH, | peHIIanInen.

TakuMm 00pa3zom, B HAcCTOAIIEE BpeMsl MPOMBbICET CKyMOpUU BEIETCs B TEUEHHE BCErO rojia B
OCHOBHOM B Tipejienax 200-MHITBbHBIX 30H TPUOPEIKHBIX TT0 OTHOIIECHUIO K €€ 3aracy CTPaH ¢ MUKOM
BbUTOBA (0K0J0 50 %) B III kBaprane. B III kBapTane nmpombicen BeAETCs TAKXKE B MEXKIyHAPOIHBIX
Bogax. OCHOBHBIMH palilOHAMH MTPOMBICIIA SBJISTFOTCSI BOJIBI KOHTHHEHTAILHOTO Ieib(a K 3anaiay u
ceBepy oT bputaHckux OCTpOBOB, a TaKXke I0’KHasg U LieHTpaiabHas yactu Hopaexckoro mops [4].
[Ipombicen B IEHTpaIbHOM U 105KHOM "yacTsix CeBepHOTro MOpsI KpaiiHe He3HauuTeleH. B mocneanue
rofsl 10 20 % MUPOBOTO BBUIOBA CKYMOpHMM MPUXOIUTCS Ha pailoHBI K 3amany oT Hopsexckoro
Mops (3KkoHOMUYeckue 30HbI Mcnanauu u ['pennangun).

OreuecTBeHHbIN MpombIcen. B 60-70-e rr. XX B. 0TeUeCTBEHHBIN MPOMBICEN CKYMOPHH BEJI-
Csl IPEUMYIIIECTBEHHO B TPUOPEKHBIX BOJAX €BPOMEHCKUX rocynapctB. HamOombiiee 3HaveHHE
HMMeEJM aKBaTopus K 3anany ot bpuranckux octpoBoB u CeBepHoe mope [6]. B 1975-1976 rr. nons
CCCP B 3TOM BBUIOBE ObLIAa MakcuMmanbHOM U gocturana 3040 % (322 teic. T B 1975 1.). [louck
PBIOBI B OTAANIEHHBIX paiioHaX MPAKTUYECKU HE MPOBOUIICS, HO YK€ TOT/Ia BBIIBUTAIUCH TUIIOTE3BI
0 BO3MOXKHBIX MUTpanusix ckymopuu B HopBexkckoe mope u paiionbl CpeuHHO-ATIAHTUYECKOTO
xpeoTa.
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Puc. 2. Bouio ckym6pun B CeBepo-Bocrounoii ATinantuke (ThIC. T) M IpoMbIcioBasi cMepTHOCTH (F) B
1987-2016 rr. [4] (2016 T. — mpeaBapUTENbHBIE TaHHBIE)
Fig. 2. Mackerel catch in the North-East Atlantic (kt) and commercial mortality (F) in 1987-2016. [4]
(2016 — preliminary data)

ITocne BBenenus 200-mumiubHbIX 30H CCCP cHauana norepsul BO3MOXKHOCTb BECTU ITPOMBICEI
Ha menbde B paiioHe bpUTaHCKUX OCTPOBOB, a 3aTEM MPAKTHUYECKU MOJHOCTBIO MPEKPATUII €ro B
CBA. B 1976 . BbUIOB CKyMOpHH COCTaBIsLT 265 ThIC. T, a yke B 1977 r. ObLIO BEUIOBJICHO BCETO
0K0JIO 26 ThIC. T. PpI00JIOBHBIN (JIOT OB BRIHYKICH MCKATh HOBBIE PaliOHBI MPOMBICIIA CKyMOpHUH
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B HopBexckom mope. Benymasi posib B UCCICIOBAHHUSX B 3TH TObI MPUHAIICKUT OTCUYSCTBEHHBIM
cnenpanuctam [3, 6, 7]. Pe3ynbrarel uccienoBanuii mo3BoMIIM opranu3oBaTh B 1984—-1985 rr.
CTCIMAIM3UPOBAHHBIN MTPOMBICEN CKYMOpPUHU B MEXIyHApoIHBIX Bojgax Hopeexckoro mops. Ilemne-
HaIPaBJICHHBIA MMPOMBICENI B MEXIYHAPOIHBIX BOJAX SIBHJICS HAYaJIOM HOBOTO dTana B HUCTOPHH
OTEYECTBEHHOT'O MPOMBICIIA CKyMOpHUH, KOTOPBIi nipopoinkaercs B XXI B. B HacTosiee BpeMst 00-
J0B ckyMOpum cymaamu P®D BeneTcs B MIOHE—CEHTSAOpe B MEXAyHApOAHBIX Bojgax HopBekckoro
Mop# U B pb100s10BHOM 30HE Dapepckux octpoBoB (DP3) [8] (puc. 3).
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Puc. 3. YuacTku 0TeuecTBEHHOTO IPOMBICIIa CKyMOpHH B Htoje—ceHTs0pe 2016 T.
(BBUTOB, T/cymo-cyTku joBa: 1 —menee 50 T, 2 — 50 T u Ooee)
Fig. 3. Sites of the domestic mackerel fishery in July-September 2016.
(Catch, t / ship-day fishing: 1 — less than 50 tons, 2 — 50 tons or more)

C HayanoM peryIupoBaHHs MPOMbIciia CKyMOpur Ha BceM apeaiie (2001 r.) oTedyecTBeHHBIN BhI-
JIOB CKyMOpHH B MEXIyHapOJHbIX Botax HopBeskckoro Mopsi cran orpannunBaThes kBoToi. C 1981
r. B ®P3 oredecTBeHHBIC PHIOAKH HMEIOT OOMEHHYIO KBOTY HA BBUIOB CKYMOPHH, BEJTMUNHA KOTOPOM
yTBepKaaeTcs Ha ceccusix Cmemannoi Poccuiicko-dapepckoit KOMUCCHH 11O PHIOOTIOBCTBY.

C 2010 r. cornamennii Mex 1y TpUOPEKHBIMHU TOCYAAPCTBAMH, a TAKXKE COTJIAIICHUI B paMKax
HEA®K no Benuunne OlY ckyMOpuu U €ro pacnpe/esieHny Ha HallMOHAIbHbIE KBOTHI HE IOCTH-
rajnock, 1 Poccus ycraHaBnMBaeT HallMOHAJIBHYIO KBOTY Ha BBUIOB B MEXIYHAPOJHBIX BOAAX B OJ-
HOCTOpOHHEM Tmopssike. OTeuecTBEHHBIM BBUIOB B MEXIYHAPOJHBIX BOJIaX BBIPOC C 46 THIC. T B
2010r. no 114 Tteic. T B 2015 r. B 2016 1. OH HE3HAYUTENBHO CHU3MJICS M COCTABHJ OKOJIO
107 teic. T. K 2010 1. poccuiickuii BbUIOB ckyMOpuu B HOpBeKCKOM MOpe 3aHUMall TPEThEe MECTO
[10CJI€ BBUIOBA ATJIAHTUYECKO-CKAH/IMHABCKOM CEJIbAM U IIyTacCy, a B HACTOsIIEe BpeMs HU3-3a Je-
[IPECCUU 3aIaca CeJibIU NEPEMECTUIICS Ha BTOPOE MECTO IOCJE BBUIOBA ITyTaCCy.

Taxum 00pa3zom, OTeYeCTBEHHBIN BbIIOB CKyMOpuu B HopBeskckoM Mope onpeensieTcs IByMs
COCTaBJISIOLMMU: HallMOHAJIbHOM KBOTOM B paiioHe perynupoBanuss HEADK (MexayHapoaHbie
BOJIbI HopBEXXCKOTO MOpSs) 1 OOMEHHOM KBOTOM 10 corjameHuto ¢ @apepckumMu ocTpoBamu (B Ha-
crosimee Bpems 14,5 teic. T). B 2013-2016 rr. Bbu1oB PD cocraisn 81-128 ThIc. T cCKyMOpHH.

MexayHapoaHoe peryjupoBanue npomsbiciaa. B cepenune 90-x rr. XX B. MeXayHapoaHOE
COOOILIECTBO MPUIILIO K PEIICHUIO 0 HEOOXOAUMOCTH COTJIACOBAHHOTO YIIPABJICHUS 3alacaMu BOJ-
HBIX OMOPECYPCOB, 3HAUUTENbHAS YaCTh KOTOPBIX K 3TOMY BPEMEHHU IPHIILIA B JCIPECCHBHOE CO-
crosiaue. [IpuMeHUTETHPHO K CKyMOPHH pa3padaThiBAINCh MPUHITUIIBI PETYJIMPOBAHMSI €€ MPOMBICITA
Ha BceM apearne. Ha 16-19-it ceccusix HEADK (1997-2000 rr.) BeIpabaThiBasiach OCHOBHAsI KOH-
Lenuusi Mo YIMpaBICHUIO 3amacoM CKyMOpHH, MpelycMaTpUBarollasi YIpaBiICHHE 3aracoM IpH-
OpexHbIMU rocyaapctBamu Ha ocHoBe pekoMenaanuiit UKEC. B 1997 r. 6b11 co3nan «kiy0» mpu-
OpEeXHBIX 110 OTHOIICHUIO K 3amacy ckymMOpuu cTpaH, B Kotopslii Bouu Hopserus, EC u ®@apep-
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CKHE€ OCTpOBa. BbUIO MPUHATO pelieHne O HEOOXOAMMOCTH BBEACHHS PETYJIMPOBAHHS MIPOMBICIA
ckymOpuu Ha BceM ee apeane B CBA, u co3nana cnenmansaas PI' UKEC, B 3a1aun KOTOpO# BXO-
JII1a BbIpabOoTKa MPEAIOKEHUH IO MepaM peryIMpoBaHUs POMbICIA CKYMOpPHH.

C suBaps 2001 r. mo pemenuro 19-i ceccnnt HEA®K npomeicen ckym6pun B CBA ctain pery-
JIMpOBaThCsl HA BceM ee apeasie. OkoHUaTenbHOE penieHue 1no ycranosienuto OJ[Y Ha ocHoBe pe-
koMeHganmii UKEC npuHuUManu BEIIICTIEPEUNCIICHHBIE MMPUOPEX)HBIE TocynapcTBa. Takum oOpa-
30M, CTpaHbl, BEIyIME MPOMBICE] CKyMOpHH, CTAJIM OIPaHUYHBATh BBUIOB KBOTAMHM, OIpE/EsICH-
HeiMU B pamkax HEA®K, u o6muii BeuioB ckymMOpuu Obul Onm3ok k OIY, pekomeHayemomy
HKEC (cem. puc. 1). Ognako ¢ 2010 r. 3auHTepecOBaHHbBIE TOCYJapPCTBA HE MOTYT COTJIACOBATh 00b-
€Mbl €€ BBUJIOBA BO BCEX palloHax Ipombicia. B pesynbrare Kakaash CTOPOHA BEJET IMPOMBICEN
CKyMOpHHU B COOTBETCTBUHM C KBOTAMH, YCTAHOBJICHHBIMU €10 (DAKTHUECKH B OJHOCTOPOHHEM IIO-
pszke, a MUpOBOi BbUIOB mpeBbitiaeT pekomenoBannblii UKEC OJ1Y npu F=0,22 (cwm. puc. 1, 2).

B nocnennue roast B UKEC B mpakTuke OLIEHKH 3aMacoB U MOJATOTOBKH PEKOMEHIAIIUN HC-
nonb3yeTcst KoHuenus MSY (MakCUMaabHBIM YCTOMYHMBBIA BBIJIOB), B COOTBETCTBUU C KOTOPOM
CTpaTerus BEIECHMsI YCTOMYMBOIO M JOJTOBPEMEHHOTO IMPOMBICIA HAINPABIE€HA HA MPOMBICIOBYIO
cMepTHOCTh ckyMOpun Fmsy=0,22. Ilo pacueram, nposenennsiM B UKEC, peanusauus 3Toii cTpa-
TErny MpuBesia Obl K yBEIMYEHUIO OOIIET0 U HEPECTOBOTO 3aI1acoB.

Takum oOpaszom, peryinupoBanue npombiciaa ckymOopuu B CBA ocymiectBisercs npuOpeKHbI-
MU 10 OTHOIIEHUIO K 3amacy ckyMOpuu rocynapctBamu (Hopserueit, EC, ®apepckumu ocTpoBamMu
u ¢ 2010 r. Mcnanaueit) mocpecTBOM COIJIACOBaHUS MPaBUJI YIIPABJICHUS 3alacoM, KOTOPbIE BbI-
pabartbiBatoTCs Ha 0a3ze peKOMEHIalui U OMOJOTUYECKUX OpUEHTUPOB, pazpadbotanubix B UKEC.
OnHako B HAacTOsIEE BPEMS POJIb MEXKIYHAPOIHOTO YIIPABICHHS 3aI1aCOM CKYMOPHUH SIBJISIETCS] MH-
HUMaJIbHOM M HE OKa3bIBAET 3HAUYMTEIBHOTO BJIMSHHUS HA €ro IMHAMUKY. BBICOKHMII TPOMBICIOBBIN
MOTEHLIMAJ CKYMOPHH IIPU COXpPaHEHUH YCTOMYMBOCTH €€ 3amaca 00ecreuynBaeTcs, B MEpBYIO oye-
peab, MHOTOYUCIIEHHOCTBIO MmonofiHeHus. O0muii TpeH | MOMOJHeHHsI CKyMOpUU MMEeT MOJIOKH-
TEJBbHYIO IMHAMUKY 11ociie 1997 r., a mpombIciioBas CMEPTHOCTh UMEET YCTOWUYMBYIO TEHACHIINIO K
camxkenuto nocie 2003 r., HeCMOTpsl Ha TO, YTO B TOCIEIHUE TOIbI MUPOBOW BBIJIOB CKyMOpPHH
npeBbimaeT 1 MiaH T (cM. puc. 1, 2). BepodatHo, mpruMeHeHHEe TPaBUIl YIIPABICHUS B BUE CYILECT-
BEHHOT'O CHMKEHUS IPOMBICIIOBOTO Ipecca OyAeT BO3MOKHBIM TOJIKO B YCJIOBHUSX 3HAUUTEIBHOTO
cHmxeHus: onomaccsl 3anaca. Coomonenne pexkomenaoBanusix PI° UKEC npenenoB npombicioBo-
r'0 BO3JICHCTBUS HA 3arac CKyMOpHUH 1OCIIOCOOCTBOBAJIO Obl MOSBICHUIO MHOTOUYHUCICHHBIX TTOKOJIe-
HU#l B OyaymieM. B onrocpodnoii nmepcnekTHBe Ui COXpAaHeHMs 3amaca B Ipezenax 0e30macHbIX
OMOJIOrMYECKUX T'paHUIL] HEOOXOAUMO CTporoe peryiaupoBanue npomseiciaa B pamkax UKEC u HE-
A®K ¢ ucnosib30BaHUEM JaHHBIX HAYYHBIX UCCIICIOBAHUM.

3akiaoueHue

ITo nanubim UKEC, B HacTosiIiee BpeMs 3an1ac CKyMOpUU HaXOJUTCs B Mpezesiax 0e30MacHbIX
OMOJIOTMYECKUX TPAHUL] U UMEET XOPOULIYI0 BOCIPOU3BOAMTENIBHYIO CIIOCOOHOCTb. OIHAKO pOJib
MEXYHapOIHOIO YIIPaBJICHUs 3allaCOM M IPOMBICIIOM CKYMOpHUM SIBJISIETCSI MUHUMAJIbHOM, IO-
cKoubky yxke 7 net crpanbl-uieHsl HEA®K ne cobmonarot pekomenaanuu MKEC. Bricokuii mpo-
MBICJIOBBIH MTOTEHIMANl CKYMOPHH TPH COXPAHEHUH YCTOHYMBOCTH €€ 3araca 00ecIeunBaeTcs JIUIIb
MHOT'OYHCIICHHOCTBIO ITONIOJIHEHUS, IOYTH HENPEPBIBHBIM PSIIOM YPO>KaWHBIX ITIOKOJICHUH, HAYMHAs
¢ 2005 r. Takas uzneanbHasi CUTYalUs C NOMOJIHEHUEM HE MOXET IMPOJO0KATHCS JI0JIT0, U B JIOJIFO-
CPOYHOM MepCIeKTUBE AJIs1 COXPaHEHHUs 3araca CKyMOpuUH B pezenax 0e30MmacHbIX OMOI0rHYECKUX
rpaHull Heo0XoIMMo cTporoe peryaupoBanue ee npomsicia B pamkax MKEC u HEA®K c ucnons-
30BaHUEM JAHHBIX HAyYHBIX UCCIICJOBAHUM.

[TockonbKy TOCTHXKEHHE JTOTOBOPEHHOCTENW 0 fojeBoM pactpeneinenuu OY npu coBpemen-
HOM COCTOSIHMHU 3amaca CKyMOpHM MaJIOBEpOSITHO, B OJMDKaWIIMe TOAbl MEXIyHApOJIHBINH BBLIOB
OyJeT HaxoJIUThCs Ha ypoBHE okoio 1 miuH T. He3aBucumo oT cocTostHus 3amaca, B IEPCIEKTUBE
OTEYECTBEHHBIN BBUIOB OyAET ONPEAEAThCS MPEKIE BCEro COrMAIICHUsIMH, TOCTUTHYTHIMH Ha Me-
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KIIyHapOJIHOM ypoBHE. P®, yunThIBasi CBOI MCTOPUYECKUI BBIIOB, IPETEHAYET HA 00BEMBI HE Me-
Hee 7 % ot OY ckymOpuu. B Gnmmkaiinee BpeMsi OTeUeCTBEHHBIH BbIIIOB cKymMOpun B CBA cko-
pee Bcero OyJeT HaxoaAuThes Ha ypoBHE o0koso 100 Teic. T. B memom, yunTsiBast COOBITHS TOCIE-
Hero aecatwietusi, PO B Oyayimem He0OX0AMMO NPOSIBIATH 3HAYUTEIFHYI0 aKTHBHOCTh M HACTOM-
YHMBOCTH JUISl YY9aCTHsl B pa3pabOTKe MPUHIIMIIOB CTPATETUH YIIPABJICHUS 3allacOM CKYMOPHH H TIPH
OTIpeIeICHN HAIMOHAIBHBIX KBOT B PAMKAX MEXTyHAPOIHBIX COTJIAICHUN.
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VJIK: 597.2.5

b.I'. Kamuios, Y.T. Mup3aes, 3.A. MycradaeBa
HucTuTyT reHodoHaa pacTUTENBHOTO U )KUBOTHOTO Mupa AH PVY3,
100053, V36ekucran, r. Tamkent, yi. borumamonr, 232

BO3PACT U POCT JIEIIIA (ABRAMIS BRAMA) TYIAKYJbCKOI'O
BOAOXPAHMUJIMIIIA Y3BEKUCTAHA

Hccneoosanus nposoounu ¢ nosops 2013 2. no okmsope 2014 2. ¢ Tyoaxynvckom 6odoxpanunuwe Y-
bexucmana. Bceco cobpanu ewibopky uz 278 ocobeu newa (Abramis brama Linnaeus), uz komopulx Oblio
126 camok u 152 camyos. Yewrys newja yukiouoras, KpynHas, ¢ posHuviMu Kpasmu. B evibopke dOvliu ocodou 6
sospacme om 1 0o 5 20008, obweil orunot 14—48,5 cm, Onunol mena 00 KOHYA YEULYUHO2O NOKPOBA
11,5—41 cm u oowett maccou mena 30-1405 2. 3asucumocmo meancdy obweti maccou (W, 2) u obweti onunoi
(TL, cm) mena newa onucwieaemes ypashenuem peepeccuu W = 0,005 - TL** (P<0.05) (r = 0,98). 3asu-
cumocms medcoy obuell OnuHol meaa u OIUHOU meaa 00 KOHYA Yeulylino2o nokposa (SL, cm) umeem 6uo
ypasHnenus peepeccuu: TL = 1,1967*SL+0,9333 (P<0,05). (r = 0,99). Boccmanosnennwlii memn pocma poio
6 cpeonem ovin caeoyiowuu: TL; — 13,52 cm, TL, — 28,12 em. TL; — 37,87 cm, TL, — 42,65 cm,
TL5s— 48,56 cm. B Tyoakynvckom 6000xpanunume aew 00aadaent 8blCOKUM MEMNOM POCMA NO CPAGHEHUIO C
OpyeuMU pecuOHaMU apeand u URMpOOYKYUul eUod.

Knwueewie cnosa: new, Abramis brama, 6o3pacm, obpammnoe pacuucieHue memna pocma, pocm pbio.

B.G. Kamilov, U.T. Mirzayev, Z.A.Mustafaeva
AGE AND GROWTH OF BREAM (ABRAMIS BRAMA LINNAEUS) IN TUDAKUL
RESERVOIR OF UZBEKISTAN

The study was carried out from November 2013 to oCtober 2014 in Tudakul reservoir, Uzbekistan. A
total 278 breams, Abramis brama L., were sampled including 126 females and 152 males. Scale of bream is
cycloid, large, with straight edges. The ages, total lengths, standard length and weights of the samples
ranged between [ to 5 years,14 to 48.5 cm, 11.5 to 41 and 30 to 1405 g, respectively. The relation between
weight (W, g) and total length (TL, cm) was described by equation W = 0,005*TL** (P<0.05) (r = 0,98).
The relationship between total length (TL) and standard length (SL) was described by linear equation:
TL = 1,1967*SL+0,9333 (P<0,05). (r = 0,99). Mean back calculated total length was at age I —13.52 cm,
I—28.12 cm, Il —37.87 cm, IV —42.65 cm, V —48.56 cm. In Tudakul reservoir, bream growth rate is fast in
compare with other regions of area and introductions of this species.

Key words: bream, Abramis brama, age, back-calculation, growth.

BBenenue

OrnieHKa COCTOSIHUSI PBIOHBIX PECYPCOB M UX PHIOOXO3SIICTBEHHOE HCIIOIB30BaHUE 0A3UPYIOTCS
Ha KOPPEKTHOM OIIpe/IeJICHUH BO3pacTa M pocTa pbl0 KOHKpETHOH momynsauuu. Tygakyibckoe Bo-
JOXPAHUJIUIIE SBISICTCS BAXXHEHIITUM PHIOOXO3SMCTBEHHBIM BOJIOEMOM Y 30€KHCTaHa.

Tynakynbckoe Bogoxpanunuiie (39 °51'15"N 64 °5029"E) co3gaHo aisi MppUTrallMOHHBIX Iie-
JIe B HU30BBSX P. 3apadIian, Mpu TOM BOJOXPAHMIIUIIE 3AMIOJHSASTCS BOJON KaK U3 CPEIHETO Te-
yeHusi AMyJapbu, oJaBaeMoit uepe3 Amy-byxapckuil kanan, Tak u u3 p. 3apaduan (puc. 1).

Kiumar pe3skOKOHTHMHEHTAJIbHBIN, apUIHBIN, XapaKTEpHbI JKApKOEe JIETO (CpefHsis MecsyHas
TeMmIieparypa Bo3ayxa B uroje okoso 29 °C) u 10cTaTouHO X0J101Has 3uMa (Cpenss TeMIeparypa
BO3/yXa B SIHBApE COCTABJISET OKOJIO -2 °C, BOJOEMBI CO CTOSYEN BOIOM MOT'YT IOKPHIBATHCS JIbIOM
1o 1,5 mecsmeB). OOmias 1uIomaas 3armoJIHEHHOTO0 BOJION BogoxpaHuiuiia okojio 22 000 ra, cpen-
HsIs TITyOMHA OKOJIO 5 M, MAKCHMAJTLHBIC TUTyOHHBI 10 22 M.

Jlo 2003 r. Ha BOJOXPAaHWIIMIIE OCYLIECTBISUIA PHIOOJIOBCTBO CTaBHBIMU CETSIMH, YJIOBBI CO-
craBisu 175-240 1/roa. C 2003 r. BHOBB CO3/IaHHOE MpEeANpUsiTHE «AKBa-TyaaKyIb» B3sJI0 BOJO-
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€M IOJHOCTBIO B €MHOJINYHOE I0JIb30BaHKE, IIOCTPOUIIO HAa Oepery BojoemMa PhIOOMUTOMHUK IS
BBIPAILIMBAaHUS KpYyIHBIX ceronetok kapna (Cyprinus carpio L.) 1 1albHEBOCTOUHBIX PACTUTEIBHO-
SITHBIX PbIO, KOTOPBIMU 3aphIOIIET BOJOEM KaXKIYIO OCeHb C IIIOTHOCTHIO mocaaku 200—400 cero-
neTok /ra (uHauBUAyanbHOU HaBeckoi 80—190 r). B 2006—2008 rr. JIOB MOJHOCTHIO MEPEBEIH Ha
HEBOJIHOM. MCrIob3y10T HEBOIBI TOBKO ¢ KpymHOU stueeit (70-90 Mm), Tak Kak JIOB IEPEOPUEHTH-
pOBaJIM TOJBKO Ha KpyHHYIO pblOy. OCHOBHBIMH OOBEKTAMH MPOMBICIIA SIBIISIOTCS B Pa3HbIE I'OJIbI
Kapn, cyaak (Sander Ilucioperca L.), Oenwlii TonctonoOuk (Hypophthalmichthys molitrix
(Valenciennes)) u mectpblii TocTono0uk (H. nobilis Richardson).

Jlenn (Abramis brama L.) TpagulmOHHO SIBISETCS BXKHOW MPOMBICIIOBOM pBIOOIT B OacceiiHe
Apainbckoro Mopsi. OJJHaKO B €CTECTBEHHOM COCTOSIHUU B UXTHOdayHe Oaccelina p. 3apadiian je-
ma panee He ObU10 [1, 3]. Jlemy Obu1 BeeneH B cpennee TeueHue p. 3apadman B 1950-1960-x rr. u3
HU30BbeB AMynapbu U u3 p. Ypai. U yxe k 1990-M rr. nemy ctaj BaKHBIM IPOMBICIOBBIM 00bEK-
toMm. Kpome 3Toro, j1e1 ctaja nomyasspHbIM 00BEKTOM JIFOOUTEIIBCKOTO PHIOOJIOBCTBA.

Oco0OeHHOCTH OMOJIOTHH JIEIIa, BKII0Yas BO3PACT M POCT, H3yUald B Pa3HOTUITHBIX BOJOEMAax
Y30ekucrana, B TOM unciie B Oacceitne p. 3apadman, oJHaKO OOJBIIMHCTBO UCCIICIOBAaHUH TIPOBO-
nuny 10 koHua 1980-x rr. JlaHHBIX 11O pOCTy Jiellla, B TOM YHUCJIE B CPEIHEM TEUCHHH AMYIAapbH U
3apadiana, mpakTH4ecKH HeT ¢ Havana 1990-x rr. [2, 6].

Llenbio 1aHHOM paboTHI OBLIO OMpeesieHHe Bo3pacTa U pocta Jjema TyaakyabcKoro Bogoxpa-
HUJIMILA B COBPEMEHHBIX YCIOBHSIX.

MartepuaJj u MeTOAMKA

Matepuan codupanu kaxapie 15 nueit ¢ HosOps 2013 1. 10 okTsa0ps 2014 1. B TynakyibcKoM Bo-
JIOXpaHWIHILIE, UCTIOJIb3Ys CTaBHBIE CETH ¢ stueeit 24, 32, 36, 40, 50, 60, 70, 90, 100, 110 u 120 mm.

VY pbi0 u3mepsu ooy umHy Tena (TL) u mmHy Tena 10 KoHIa yenryiHoro mokposa (SL) ¢
TOYHOCTBIO JI0 1 MM, a Takke o0mIyro Maccy teia (W) ¢ TounocTeio Jo 1 r. Bospacrt onpenersia mmo
yerrye, COOpaHHOW ¢ CepelIMHBI Tejla BhIlIe OOKOBOM JIMHUU IO/ OCHOBAHMEM CIIMHHOTO TUIABHHUKA.
[To demnrye BocCTaHABIMBAIM TEMIT POCTA, UCTIONB3Ys MeTo ] Jlea—Dpesepa [4]. 3aBUCUMOCTD JITMHBI U
MacChl Tena onpeAeisii 1mo (Gopmyite, nmpemioxkennon Pukepom [7]: W = a - TLb, rae W — oOmrast
Macca Tena (1), TL — obrmias macca tena (cM), a u b — onpesensieMble KOHCTAHTBIL.

PesyabTaTsl

Bcero 0Ob110 cobpano u uccienaoBano 278 ocobei nema, U3 KOTopbix 126 camok u 152 camua.
CooTHolIeHrEe caMOK U caMLOB cocTaisuio 1 : 1,2. B BeIOOpKe npucyTcTBOBaNIM 0coOU B BO3pacTe
or 1 mo 5 romos, oOmielt mmHONW 14-48.5 cM, IIMHOW Teia 10 KOHIA YEHTyWHOTO TOKpOBa
11,541 cm u obuieit maccoi Tena 30-1405 r.

Yewiys newja TAKIIOUTHASL C POBHBIMU KpasiMu. [ 0/10BYIO 30HY pOCTa YEIIyH COCTABIISIOT 30HBI
C MIHUPOKO Pa3IBUHYTHIMHU (30HA JIETHETO POCTA) M y3KOCOIMKECHHBIMH (30HAa 3UMHEH OCTAaHOBKH
pocTa) CKIIepUTaMK; KaKUX-IH00 APYrux MOP(OIOTHIECKIMX METOK TOAOBBIX KOJICIl Mbl HE BBISBU-
au. Y OONBIIMHCTBA 0COOEH €CTh MaJbKOBOE KOJIBIO. ['0JJ0BBIE KOJBIIA Y HEMOJIOBO3PEIbIX PhIO
MOSIBIISUTMCH B MapTe, y MOJIOBO3PEIBIX — BO BTOPO MOJIOBUHE arpelisi—Havyaie Masl.

3asucumocmo Onunsl u obwell maccyl. He BBISBUIM JOCTOBEPHON Pa3HUIIBI 3aBUCUMOCTH TTOKa-
3areneil MexIy TMoJIaMu, TIOATOMY BCE pacueThl CAETIaHbI sl 00BEIMHEHHOM TPYNIbI (CaMIIbl + caM-
K1). 3aBUCUMOCTH OOIIEH UIMHBI M OOIIEH Macchl Tella TIOCTOBEPHO OIMKCHIBACTCS YPABHEHUEM per-
pecenn: W = 0,005 - TL**** (P<0.05), koadprreHT Koppesiyy mokasareneii cocrasmser 0,98.

Pocm. CpenHue BelWYMHbBI JUIMHBI Ta JIela [0 BO3PACTHBIM I'pyMIaM NpUBeIeHbI B Ta0. 1.
BoccraHoBneHHBIN TeMIT pocTa Jella 1Mo BO3PacTHBIM TpyMIaM MpUBEIEH B Ta0s. 2, U3 KOTOPBIH
BUJIHO, 4TO (heHOMEH JIu y sema TyaakynbCKOro BOJIOXpaHWIHIIA HE IPOSIBIISIICS.

3asucumocms usmepsiemvlx noxazamesneu OniuHvl meaa. Mexy oOIel u cTaHgapTHON JTMHOM
TeJa JielIa BbIsBIICHA CHIIbHAS KOPPEJSAIMOHHAs 3aBUCUMOCTS (1 = 0,99), KoTopas T0CTOBEPHO OMH-
ceiBaeTcs ypaBHeHueM perpeccun: TL = 1,1967 - SL+0,9333 (P<0,05).
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Oo6cyxaenue

Jleny Ob1LT OJTHUM U3 TIEPBBIX BUOB PHIO, YEHTYI0 KOTOPBIX U3yUaliu JJIA ONMpeIesIeHUs BO3pacTa
u pocta. Emé Segerstrale [8] onmpenenui, uTo 3a rofoByI0 30HY pOCTa Ha Yellye y Jella CleayeT
MIPUHUMATH 30HBI IIUPOKO PA3IBUHYTHIX U Y3KOCOIMKEHHBIX 30H, KOHEIl IMIOCIICIHEH CIeayeT MpH-
HHUMaTh 3a rojoBoe Koiblo. Mccnenorarenu [5, 8, 9, 10] onpenenunn KOPpEeKTHOCTh UCIOJIb30Ba-
HUA )11 00paTHOTO pacyHCIICHHs pocTa Jiema Metona Jlea—Dpe3epa, OCHOBAHHOTO Ha MPSMOJIH-
HEHHOM 3aBUCUMOCTH JUUTMHBI TEJIa M pa3MEepPOB YEIllyH JIell[a, B3ATON C CepelMHbI Tella BhIlie O0KO-
BOM JIMHUU T10]T OCHOBAaHUEM CITMHHOTO TUTABHUKA.

TpaauMoHHO cUMTaNH, YTO B OacceilHe ApanabCKOro MOpsi OOMTAaeT MOABHUJ Jiella — BOCTOU-
HbIil neny (Abramis brama orientalis). B mociennue roapl CTaTyc MOABUIA JTUKBUIUPOBAIIU, 00BeE-
JTMHUB BOCTOYHOTO JIelIa B €AUHbIN BUI Abramis brama. BenenctBue 3Toro 1uist CyXJIEHUS O pas-
HOOOpAa3uH MOMyJISAIUi BUaa OyaeT KOPPEKTHBIM MPUBOAMTH IMOKA3aTelIu POCTa JIelIa B Mpeaeiax
apeasna BUJA.

Tak, B Ta01. 3 MBI MOKa3aJIu HEKOTOPKIE TAHHBIE TIO POCTY JIelIa MOIMYJISIUN KPYTHBIX CTOSTYMX
BOZI0EMOB (03€p, BOJAOXpaHWININ), OOBEANHUB JaHHBIE HCCIEAOBaTEIeH, KOTOpPbIe MCIOIb30BAIH
CTaHJapTHYIO U OOIIYyIO JUIMHY Tejla B cBOUX padotax. Bumno, uro nem Tynakyiabckoro Bojgoxpa-
HuHIA 007a1aeT OJHUM M3 CaMbIX OBICTPHIX TeMIOB pocTa. Cka3blBalOTCS Takue (aKTOphI, Kak
F0’KHOE PaCIOJIOKEHUE BojioeMa (I0T yMEPEHHOTr0 KJIMMara), 0JIaronpusiTHbIE YCIOBUS B CAMOM BO-
J0eMe, B TOM YHCIIe METOIbI PHIOOXO03SICTBEHHOT'O UCTIOIB30BAHUS UXTUO(AYHBI.

C 2003 r. B Ty#akynbCKOM BOJOXPAHWJIMINE PA3BUBAIOT MACTOMIIHYIO aKBaKyJIbTypy. Pery-
JSipHOE 3apbIOJIeHHe BOJ0OEMa KYJIbTHBUPYEMBIMU KapIOBBIMHU pbl0aMu (1aTbHEBOCTOUYHBIE PaCTH-
TEJIBHOSIAHBIC PHIOBI, KapI) MO3BOJWIO CO3AaTh B BOJAOEME TOBapHBIC CTaja ATUX PHIO, IS JIOBa
KOTOPBIX MEPEIUTH CO CTABHBIX CETeH Ha HEBOJA C KPYIHOM stueld. Takoil pexum JioBa OIaronpusT-
HO OTPa3WJjICs M Ha CTaJlax JIPYTUX MPOMBICIOBBIX BUOB PbIO, TPEKPATUB BHUIOB HETIOJOBO3PEIBIX
Y BIIEPBBIE CO3PEBAIOMIMX PBIO. DTO MO3BONUIO CPOPMHPOBATHCS TOBAPHBIM CTafa IUKHUX PbIO,
BOCIIPOM3BOJICTBO KOTOPBIX MPOXOJUT €CTECTBEHHBIM ITyTeM. B MPOMBICIOBBIX yJIOBax B MOCIEI-
HUE TOJIbl TONAJAIOT TOJILKO MOBTOPHO CO3PEBAIOIIME KPYITHBIE 0COOM BCEX BHJIOB, B TOM YHUCIIE
nema. Tak Kak Jiel] o4eHb BHICOKOCIIMHHAS pbI0a, TO B yJ0Bax IonajnatwT ocodu HaBeckoil 570 r u
0oJiee, Bce OHU SBIISAIOTCS MMOBTOPHO co3peBaroiumu. @eHoMeH JIu He BBISIBIICH.

VnoBel nema B 2003—-2007 rr. cocraBmsm 1,6-68,8 T B roa, B nmocineanune roael (¢ 2008 mo
2014 rr.p1) ynossl Bo3pociu 10 111-400 T B roj, u el BXOJUT B COCTaB OCHOBHBIX MPOMBICIOBBIX
0o0bekToB. B 2014 1. B 3TOM BOJ0eMe 001mIuii yioB peid coctaBmi 1646 T, (axTtuyeckas prroomnpo-
TYKTUBHOCTB cocTaBuia 74 Kr/ra (camas BbICOKasi ppIOOIPOAYKTUBHOCTh B Y30€KUCTAHE).

Ha ocHOBaHMM BBINIECKA3aHHOTO MOKHO 3aKJIIOUUTh, UTO PEKHUM MACTOUIITHON aKBaKyJIbTYpPHI,
BBeleHHBIM Ha TyJgakylbCKOM BOJOXPaHUIIMINE, XOpOILIo ceOs 3apeKOMEHI0Ball, MO3TOMY €ro
MOXHO MCTIOJIB30BATh U VISl APYTHX PAaBHUHHBIX BOJIOEMOB OacceiiHa ApaibCKOTO MOPSL.
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§ Hatchery of "Aqua - Tudakul"
. %, fishery company

/

Tashkent

Tudakul reservoir

© Sammarkand

Tynakynbckoe BOJOXpaHWINIIE, Y30eKnCTaH
Tudakul Reservoir, Uzbekistan

Taobnuua 1
Cpennue pa3Mepbl TeJa Jiela pa3Horo Bo3pacra B Tyaaky/JbCKOM BOAOXPaHUJIMIIE
(Hajx yepToii — pa3opoc, noja YepToii — cpeaHee)

Table 1
Average body size of bream of different ages in the Tudakul reservoir
(above the line — the scatter, below the line — the average)
ITokazarenb Bospacr, rosbt
1 2 3 4 5
TL, cMm 14-32 21-39 29-47 40—-45,5 40-48.5
22,5 28,6 38,9 42,7 473
W, r 30-395 105-760 295-1305 755-1250 1140-1405
127,2 291,7 778,4 1040,1 1315
N, . 92 52 108 23 3
Tabnuma 2

Temn pocra jema Tynaky/bCKOro BOAOXpaHUIHIIA (110 JAHHBIM 00PATHOI0 pacyMCJIeHusl),
CaMKH M caMIlbl 00beIHHEeHbI
Table 2
Growth rate of the bream in the Tudakul reservoir (according to the reverse calculation),
females and males are combined

Bo3pacr, roasr N, . OOuas gjiuHa Tena, CM
TL, TL, TL; TL, TLs
1 92 13,3
2 52 13,5 28,6
3 108 13,5 28,4 38,5
4 23 14,5 26,1 35,5 42,8
5 3 13,8 23,6 32,3 41,1 48,6
Cpeonuii memn pocma, cm 13,52 28,12 37,87 42,65 48,56
Cpeonue 20008ble npupocml, cm 1,52 14,60 9,75 4,78 5,91
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Tabmnuua 3
Pocr jiema B pa3iauunbix pernonax apeana (TL — o0mas, SL — crangapTHas qjimHa TeJia)

Table 3
Growth of bream in different regions of the range (TL — total body length, SL — standard
body length)
Bonmoem JlnrHa JlnHa Tena no rogaM KU3HHU, CM ABTOpBI
R b2 3 4 56 7 8 910

[MapgapbeunHCKOE SL - 17,4 | 22,5 27,1 1 30.8|34.4 37,7 |39,8|41,4 2]
BOJIOXPaHUIIUIIIE,
Kazaxcran
03. banxam, Ka- SL - 11,1153 18,7 | 21,6 | 24,5 | 26,0 | 28,0 | 30,0 [2]
3aXCTaH
Kamuaraiickoe SL - 16,0 | 22,8 | 25,9 | 27,5 | 29,5 | 31,2 | 33,2 | 34,5 2]
BOJOXPaHUIIUIIIE,
Kazaxcran
0O3. banaron, SL 72 1114|149 | 17,8 | 22,1 | 24,2 | 25,9 | 27,6 | 28,8 | 30 [5]
Benrpus
03. J1abu, [Toasma | TL 6,4 | 11,8169 | 21,4254 | 291 | 32,4 35 |37,6|34,9 [10]
Bomoewmsr p. y- TL 8,1 133 17,6 21,2 | 24 | 26,4 |28,5(30,5) 324|343 [9]
Haii, XopBarus
Tynakynbsckoe SL |10,5122,71]30,9|349 | 39,8 Jlaanoe
BOJOXPaHUIIUIIIE, HCCIIeIOBAHKE
V36eKHCTan TL | 13,5]28,1|37,9 42,7 |48,6
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VIIK 597.587.9-1.05(268.45)

A.M. MyxoprtoBa, A.B. bapsimnuxkos, U.U. JIbrxoB, B.A. Myxun
[onspHbIi HAyYHO-HCCIIEI0BATEIbCKHI HHCTUTYT MOPCKOTO PHIOHOTO X03sHCTBA
u okeanorpaduu um. H.M. Kaunosuua,

183038, r. MypmaHck, yi. Akagemuka Kaunosuua, 6

BUOXUMHMNYECKHUE CBOMCTBA KAMBAJI (PLEURONECTIDAE) BAPEHIIEBA
MOPA: GLYPTOCEPHALUS CYNOGLOSSUS, PLEURONECTES PLATESSA
N LIMANDA LIMANDA

IIposedenvt uccredosanus OUOXUMULECKUX CBOUCIME HeKOmOopbIX 61008 kamban (Pleuronectidae), obu-
marowux 6 bapenyesom mope. Onpedenerno codepoicanue 800bi, TUNUOOE, OENKOB, MUHEPAILHBIX 8EUIECE;
U3yYeH PPaKyuoHHbIL COCMAs OeaKo8 U IUNUO08, A MAKIHCE COOEPACAHUE AMUHOKUCIOM 8 OeIKaX Memooamu
Xpomamozpaguu.

Knwouesnle cnosa: kambanwl, bapenyeso mope, 6LUOXUMUYLECKUL COCTNAG, XPOMAMOZPAPUSL.

A.M. Mukhortova, A.V. Baryshnikov, I.I. Lyzhov, V.A. Mukhin
BI OCHEMICAL PROPERTIES OF BARETS SEA’S FLOUNDERS
(PLEURONECTIDAE): GLYPTOCEPHALUS CYNOGLOSSUS, PLEURONECTES
PLATESSA AND LIMANDA LIMANDA

We conducted the investigation of bi oChemical properties for some flounders (Pleuronectidae) that
live in Barents Sea. The content of water, lipids, proteins, minerals in their tissues and organs was studied;
fraction content of proteins and lipids and amino acids of proteins was studied by methods of
chromatography as well.

Key words: flounder, Barents Sea, biochemical composition, chromatography.

Beenenue

[TpencraButenu cemeiictBa Kambanossie (Pleuronectidae) siBnsitoTCs TpaaulIMOHHBIM OOBEK-
TOM NpoMbIciIa B bapeHieBoM Mope U IIEHHBIM PECYpPCOM, KOTOPBIN UCIOIB3YIOT AJISl H3TOTOBJICHUS
B OCHOBHOM IHIIEBOM MPOIYKIMH, B TOM YHCIIE JIeIuKaTecHON. MccnenoBanus, npoBeieHHbIE pa-
Hee [1], BBIMOJHSUINCH, TIaBHBIM 00pa3oM, B OTHOIIEHHWU HauOoJiee MOIMYJISIPHBIX MPOMBICIOBBIX
BUJIOB, TAKMX KaK MalTyC WM KamOala-epin, JJIs APYTUX MpeAcTaBUTENeH ceMelicTBa JaHHbIE TI0
OMOXMMHUYECKUM CBOICTBaM BecbMa CKyAHBI M (pparMeHTapHbl. bosbineil yacTbio ncciaenoBaHus
MOCBSAIIECHBI U3YYCHHUIO X OMOJIOTHYECKUX OCOOEHHOCTEH M paclpoCTpaHEHUS.

Criennanu3upoBaHHBI TPOMBICETT MOpPCKOU Kambanbl Pleuronectes platessa B bapeHieBom
MOpe€ BeJIeTCsl KPYIJIOTOAMYHO, a ee 3amackl Ha Havano 2016 r. HaxoasTcs B CTaOMIBHOM COCTOSI-
HUM. BBUIOB B MOCI€IHNUE TOAbI HAXOJAUTCS HA YPOBHE 7,7 THIC. T, @ PaCYETHBIA MPOMBICIOBBIN 3a-
nac B bapenuesoM mope cocrasiuseT 78,7 ToC. T [2].

Jlumanny Limanda limanda cienuanbHO HE BBUIABIMBAIOT, TEM HE MEHEE OHA YacTO MOMajgaeT
B TpaJl C MPOYUMHU JIOHHBIMU BUJAMH pbIO, HAPUMED, IPU MPOMBICIIE MOPCKOI KamOanbl € 10
MOKeT Jocturath 10 14,5 % ot ynoBa. O0muii BbUIOB JTUMaH bl B bapeHIIeBOM MOpe COCTaBJIsIeT
600 T, mpu ATOM YMEHBIIIEHUS 3alIacOB 3TOT0 BUAA PbIO HEe HabmonaeTcs [3].

Crenuanu3upoBaHHBIM MPOMBICEN JNIMHHON KamOanwel Glyptocephalus cynoglossus poccwuii-
CKHMHM CyJaMH TakxKe He ocyuiecTisieTcs. E€ moObIBalOT B KauecTBE MPUIIOBA IIPU IPOMBICIE APY-
rux BUAOB. MeXayHapoaHbld BbUIOB cocTaBwil Bcero 328 1 [4]. B bapenueBoM Mope 3TOT BUJ
kamOaJs BCTpevaeTcs peIko U B OCHOBHOM B €r0 3aIaJJHON YacTH.
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3amacel ¥ BBUIOB JUIMHHOM KamOasbl M JIMMaH]bl OTHOCUTEIBHO MOPCKOW KamMOallbl CpaBHH-
TEJIHHO HEBEJIMKH, U 3TH BUIBI KaMOaI OTHOCAT K MAJIOUCIIONB3YEMBIM MU HETPATUIIMOHHBIM 00b-
€KTaM MPOMBICIIA.

Hemnpexopsiryto akTyaabHOCTh MMEIOT HCCICAOBAHHUS IO TMOWCKY IMEPCHEKTUBHBIX BOIHBIX
ouonornueckux pecypcos (BbP) mis pazButus nuimeBoil HHIYCTPHUH, ONPEACICHHS MyTeH UX pa-
LMOHAJIBHOTO MCIOJIb30BaHUs, PACIIUPEHUSI ACCOPTUMEHTA BBIITYCKAEMOUW MPOAYKIMHU. DTO B MOJ-
HOM Mepe oTHOCHUTCS U K pbibaM cemeiictBa KamOanoBeie. [lyis onpenenenus Hauboliee panuo-
HAJIBHOTO crioco0a ucroiab30BaHusl BBP, olleHkH MX TEXHOIOTHYECKOro MOTEHIMANA ISl H3TOTOB-
JICHUS TUIIEBOM, KOPMOBOM M TEXHUYECKOW MPOAYKIMH HEOOXOAUMO MPOBOJUTH KOMILIEKC
OMOXMMHUYECKUX UCCIICIOBAaHUM.

3aayeil HaCTOSAIIEr0 UCCIIEA0BaHNUS SIBISUIOCH ONPEEIEHNEe XUMUYECKOT0 COCTaBa U HEKOTO-
PBIX OMOXMMHUYECKHX OCOOEHHOCTEH OpraHOB M TKaHEH MaJOU3Y4YCHHBIX MpeCTaBUTENEH ceMei-
ctBa Pleuronectidae.

MartepuaJjbl 1 METObI

OObeKTaMH MCCIICIOBaHMS SIBIBSUTUCH TpeacTaBuTenn cemerictBa Kambanoseie (Pleuronectidae):
umHHas (KpacHas) kamOanma — Glyptocephalus cynoglossus, mopckas kambana — Pleuronectes
platessa, numanna (epmoBartka) — Limanda limanda.

CO60p ruapoOMOHTOB MPOBOAMIN B 3UMHHIA MEPUOJT B HAYYHO-UCCIIEI0BATEIbCKUX IKCIICAUIIH-
ax ®I'BHY «IIMHPOy. /Inunnyto (kpacHyto) kamOasly BbUIABIMBAJIM B 3amagHoMm paiione bapen-
rieBa mops (HopBexckuii xxeno0), MOpcKyto kambany — B 3anagHoM paiione bapeniesa mops (Ce-
Bepo-BocTounsblii ckiion MypMaHcko# OaHkH), TuMaHay — B 3amanHo-llenTpanbHoMm paitone, Boc-
touroM [Ipubpexxnom u B paitone CeBepo-Kanunckoii 6anku bapeniieBa Mmopsi.

OmnpeneneHre MacCoOBBIX J0J€H BOJIbI, TUMHI0B, OEIKOB U MUHEPAIbHBIX BEIIECTB BHIMOIHSIIN
10 CTaHAAPTHBIM METOAUKaM [35, 6].

AMUHOKHCIIOTHBIH COCTaB OEJIKOB ONPEAEISUIA METOJIOM XPOMAaTOrpauuecKkoro pasjaesieHust
MIPOU3BOJIHBIX AMHHOKHCIIOT, TOJYYEHHBIX MO PEaKIuu C OpTO(TaNeBbIM albIeTHAOM U [-
MEepKanTo3TaHoJOM. [lJis KOJMYEeCTBEHHOrO aHaju3a aMUHOKHUCIOT B Oeikax oOpaslbl TKaHEel U
OpraHoOB U3MeJbYaly, yAaIsIi BIary BICYIIMBaHUEM U 00e3kupuBaiu B annapare Cokciera au-
STHJIOBBIM 3(PHUPOM, 3aTE€M MPOBOIWIN TUAPOINU3 OCIKOB KIACCUYECKUM METOOM [7]: CONSIHON KH-
CJIOTOM ¢ KOHLIEHTpaLuen 6 MOJIB/ M’ npu temreparype 115 °C B reuenue 24 4 B 3anasHHBIX CTEK-
JSTHHBIX aMITyJIax.

[Tocne ruaponu3a U30BITOK KUCIOTHI YAAISUINA MOJ BaKyyMOM, 3aTE€M OCTaTOK PAacTBOPSUIM B
0,05 Moub/mM’ pacTBopa YKCYCHOM KHCIOTHI. Jlariee aMHMHOKHUCIOTH MOIU(PUITUPOBAIIN JIJIST TIOJTY-
yeHus: (PIIOOPECHUPYIOMIUX TMPOU3BOAHBIX MO0 pEakUud C OpTO(TANIECBBIM aNbJIETHIOM H
B-MepKarTosTaHoIoM B pactBope 0,1 MoJb/M’ TeTpaGopara HATpus B TedeHHe | MHH M Cpasy iKe
MIPOBOJIMIIN pa3zieieHne Ha xpomarorpaduueckoi kosnonke Supelkosil LC-18 (30 cm x 4 MM) 1 ¢
MCTIOJIB30BaHUEM KuAKocTHOTO Xpomartorpada LC-10Ap ¢upmsr «Shimadzuy» (SAmonus) ¢ ¢uroo-
pumetpuyeckuMm getekropom RF-10 Axl (minHa BonHbl BO3OyxaeHust — 340 HM, U3Iy4YEHUS —
450 HM) cCMeCBhIO aIlCTOHMTPHWJI: BOJHBIM PAcTBOpP areTata HATPUs C TPAAUEHTOM, MOJO0OpPaHHBIM
SKCIepUMeHTanbHO. CKOPOCTh MOTOKA AMM0eHTa — 1,5 oM /MuH. Jlist rpagyHpoBKE XpoMaTorpadu-
YECKOM CHCTEMBI UCIIOIb30BaIN HA00p aMUHOKHUCIOT upMbl Sigma-Aldrich (I'epmanus).

@dpakIMOHHBINA COCTaB OEITKOB B 00pa3iax ONpeaesisuli METOIOM Tellb-XpoMaTorpaduu HU3KO-
r'o JIaBJICHHsI C UCTOJIb30BaHueM ammapatypsl Pharmacia LKB Biotechnology (IlIBenus). B xauect-
Be HemoaBMXKHOU ¢a3bl B kKonoHke (1,6 x 70 cm) ucnonszoBanu Sephadex G-100 Superfine (IlIBe-
wust), B KadecTse dmoenta — 0,15 Monb/M° pactBop xitopua Harpust (pH 7). ®pakiuu 6e1koB pe-
TUCTPUPOBATIM C TOMOIIBIO (DOTOMETPUUECKOTO JIeTeKTopa Ha JiuHe BOMHBI 280 HM (IIuMHA
ONTUYECKOTO MyTH — 2 MM). Monekynsapayto maccy (MM) onpenensisiu o rpaJiupoBOYHBIM Tpadu-
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KaM, MOCTPOCHHBIM C HCIIOJIb30BAaHHMEM Ha0Opa CTaHAAapTHBIX 00pa3loB OenkoB ¢upmbl Sigma-
Aldrich (I'epmanust) ¢ u3BecTHbIME cpegaumMu MM [8].

@OpakIMOHHBINA COCTAB JTUMUIOB UCCIIETyEMbIX O0BEKTOB OMPEIEIISITA METOJOM TOHKOCIOMHON
xpomatorpaduu [9]. Jlunuael sxcTparupoBanu mo metony bnaiis—/laiiapa [6], 3aTeM pazaensiii Ha
ractuHKax ¢upmel Merck (I'epmanusi) B cucteMe pacTBOpUTEINE: TeKCaH : dPHp : YKCyCHas KH-
ciora (45 : 10 : 5, o6vemubie n0aM); 1 hochonunuaoB — OyTaHox : 3TaHou : Boga (25 : 5 : 20,
oObemHbIe 107H). Pasnenennpie ¢ppakiuy oOMKUX U UHIUBUAYAIBHBIX (OCHOMUNNUI0B MPOSIBISIIN
50%-1i H,SO4 mipu HarpeBaHuu, CKaHHpPOBaIU ¢ momomibio npudopa CS-9000 dupmer Shimadzu
(Amonus) Ha nmune BoHB 540 HM. Unentudukanuio Gpakiuid oCymecTBIsIN ¢ MOMOIIbIO CTaH-
naptoB ¢upmbl Sigma-Aldrich (I'epmanus).

Pe3yabTaThl B 00CY:KIeHHE

Pe3ynbrarel uccienoBaHus 1Mo OMpeeSICHUIO COACP KaHUS BOJIBI, JIUTTHIOB, OCJIIKOB M MUHEPAITh-
HBIX BEIIECTB (30J1b1) B OpraHax U TKaHsIX 0OBEKTOB UCCIICIOBAHMS MPEICTaBICHBI B Ta0. 1.

[To xuMUYECKOMY COCTaBy MBIIIIEYHOW TKaHW JJIMHHAS (KpacHas) KamOaja 3MMHEr0 Nmepuoja
BBUIOBA OTHOCUTCSI K OEJIKOBBIM CPEIHEKHUPHBIM PbIOaM M COJEPKUT B cpenHeMm OenkoB 15,5 %,
sunuaoB — 7,80 %. [leuenb comepxut B cpeaneM 40,4 % nunumos. ['oHaapl caMIlOB 3HAYUTEIIHHO
00BOIHEHEI, 01 BOABI — 85,1 %; munumos — 2,83 %.

Mopckas kambalna 3MMHETO MeprUoa BhIJIOBA TAKKE OTHOCUTCS K KaTETOpPHH OEIKOBBIX Cpejl-
HEXUPHBIX pbI0. Cojiep)kaHue JTUITKMIOB B TIEYSHU TIOYTH B JIBAa pa3a HIKE 110 CPABHEHUIO C TAKOBOM
y IJTUHHOW KaMOaJbl.

XUMUYECKUI COCTAaB MBIIIEYHON TKaHHU JTUMAHJIbl MaJiO 3aBUCUT OT pailOHa BBUIOBA B 3UMHHIA
nepuoa v B cpennem cocrasisier 17,3—18,3 % u 2,07-3,50 % COOTBETCTBEHHO, YTO MO3BOJISIET OT-
HECTH €€ K KaTeropuu CpeTHEKUPHBIX OENKOBBIX pbIO. [ledeHb xapakTepusyeTcss HU3KUM COfepkKa-
HUEeM JumuIoB U O6enkoB — 14,5-15,6 % u 11,2-12,5 % coorBeTcTBeHHO. B HMKpe comepxkurcs
MEHbIIIEe OEIKOB, HO 0OJIBIIIE JTUMHUIOB, YeM Y MOPCKOW KamMOaJIbI.

Tabmuna 1
XHMMHYECKHIl COCTAB OT/AEIbHBIX YaCTel Tesla uccjieayeMbIX 00beKTOB
Table 1
Chemical composition of individual parts of the body of the investigated objects
XapakTepucTuka Yactu Tena Cogepxanue, %
IUIMHA, CM oI (cpensist 1poba) Bona Jlunmuner | Benkn 3omna
1 2 3 4 5 6 7
Jmanas kpacHast kambana (HopBesxckuii sxeno0)

41,0-43,0 Cam1pl MBI 74,0 7,80 15,5 0,98
[TeueHp 54,3 40,4 6,81 0,84

T"onanpl 85,1 2,83 9,05 1,17

Mopckas kambana (CeBepo-BocTouHsril ckiioH MypMaHCKOW OaHKH)

50,0 Camku MBI 75,9 3,11 17,5 1,0
[TeueHn 64,4 21,3 11,3 0,95

Hxpa 72,5 0,54 22,0 0,64

BuyTpenHocTH 84,3 1,21 11,4 0,76

Jlumanna (CeBepo-KanuHckas OaHka)

30,5-38.0 Camku MEImIe! 78,0 2,54 18,0 CIIe I
[TeueHp 66,7 14,5 11,2 0,36

Hkpa 78.4 0,83 16,8 0,89

BuyTtpennoctu 82,4 1,41 10,8 1,32
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OxoHnuanue Tadm. 1

1 2 3 4 s | 6 | 7
Jlumanga (3anagao-LleHTpanbHbII palioH)
28,0-38,0 Camku MBbIie1 77,6 2,07 18,3 1,14
[leuenp 66,9 15,1 11,6 1,32
Hkpa 70,0 2,78 23.4 1,27
Jlumanga (Bocrounstit [IpubpexxHbiii paiioH)
35,5 Camku MBI 77,9 3,50 17,3 1,06
[leuenp 66,9 15,6 12,5 0,52
Hkpa 76,1 1,46 19,2 1,03
BuyTpenHocTH 83,4 3,65 10,0 1,17

[Tpodunu >monmMK BOJOPACTBOPUMBIX OCIKOB MBIIICYHOW TKAHH OOBEKTOB HCCIICIOBAHUS
MIPEJICTABIIEHBI HA PUCYHKE.
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[Tpodhuite 3M0IMH SKCTPAKTa BOJOPACTBOPHMBIX OEIKOB MBIIICYHONW TKAHH UCCIIEAYSMbIX 00HEKTOB
Elution profile of the extract of water-soluble proteins of muscle tissue of the investigated objects

B MplmevHol TKaHW JIMHHOW (KpacHOM) KaMmOaisl (hpakiuu ¢ Beicokoi (Beime 105,6 x/la) u
Hu3kol (Hmxke 13,7 x/{la) MM 6nu3ku u coctaBisitor 23 u 16,8 % cooTBeTcTBeHHO. bosbInas yacTh
BOZIOPAcCTBOPUMBIX O€JIKOB mpezcTaBiieHa ¢ppakuueil co cpeaneit MM — 60,2 %.

MplieyHasi TKaHb MOPCKOW KaMmOalbl XapakTepu3yercs: mpeodiaaianueM Qppakiuu co cpeHei
MM, eé nons cocrasnser 60,7 %. Hons Bemects ¢ Boicokoit MM (Beie 114,4 x/la) coctaBiser
33,9 %, moms xe BemecTB ¢ MM Huke 12,1 x/la He3HaUMTEIbHA U COCTABIICT 0K0JIo 4,4 %.

MpIieuHas TKaHb JIMMaH]IbI XapaKkTepu3yeTcs mpeodiaganueM Gppakiuu co cpeaneit MM, eé
nonst coctaBisieT 63,2 %. Jlons BemectB ¢ Boicokoit MM (Beime 117,1 k/la) coctaBnser 32,7 %,
JI0J1s1 HU3KOMOJIEKYJIsipHO# Qpakuuu (Humke 14,3 x/la) — 4,1 %.

Pe3ynbpTaThl aMUHOKHCIOTHOTO aHAJIM3a OSJIKOB MPEACTAaBICHBI B TAa0I. 2.
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Tabnuua 2
AMMHOKHMCJIOTHBIN COCTAB 0€JIKOB MbILIEYHOH TKAHN HCCJIeLyeMbIX 00bEKTOB
Table 2
Amino acid composition of muscle proteins of the studied objects
AMHHOKHCIOTA JmuHHas kambana Mopckas kambaia JIumanna «neanbHbIN
oenok, %
% mr/100 r % mr/100 r % mr/100 r
MBIIIEYHOMN MBIIIEYHOMN MBIIIEYHOMN
TKaHU TKaHH TKaHU
He3ameHnMBbIC aMHHOKHCIIOTHI, B TOM YHCIIC:
Banun 5,24 812 5,33 933 5,11 920 5,0
Wzoneitmmna 4,35 674 4,45 779 421 758 4,0
Jletitna 7,05 1093 7,02 1228 7,07 1272 7,0
JIuzun 7,39 1145 6,72 1177 6,36 1145 5,5
MeTtuoHuH 2,00 310 2,36 413 1,75 316 3,5 (c muCTHHOM)
Tpeonun 4,07 630 4,19 733 4,00 720 4,0
denunanaHuy 4,00 619 3,92 687 3,93 707 6,0 (c THPO3UHOM)
3aMeHUMbIC AMHHOKHCIIOTBI, B TOM YHCJIC:
AnaHuH 5,92 918 6,10 1067 5,88 1058
ApruHuH 6,95 1077 7,01 1227 6,64 1194
AcmaparudoBas | 12,77 1979 13,23 2315 12,67 2281
I'nctnaun 1,97 305 2,35 411 2,37 427
[Nmunma 4,54 704 4,44 777 3,46 623
I'mytamunoBas 17,00 2635 16,64 2911 15,83 2850
Cepun 4,63 717 4,86 850 4,52 814
Taypun 0,67 103 1,03 180 0,96 173
Tupo3un 3,36 521 3,93 687 3,43 618

CornacHo MOTy4YeHHBIM JaHHBIM OCNIKHM MBIIICUYHON TKaHH AJTMHHON (KpacHON) KaMOalibl, MOp-
CKOM KaMOaJIbl, IMMaH bl TIOJHOIICHHBI, TPUCYTCTBYIOT Bce (KpoMe TpuntodaHa, CoaepKaHue Ko-
TOPOTO HE ONpPEAEISIN) HE3aMEHUMbIE AMUHOKHUCIIOTH B KOJIMYECTBAX, COOTBETCTBYIOLIUX IIIKAJIE,
paspabortannoii skcriepramu ®AO u BO3 mist «upeanbHOro» Oelika, ONTUMAIBHOTO I oOectede-
HUs MOoTpeOHOCcTel B3pocioro yenoBeka. COOTHOLIEHUS 3aMEHUMBIX aMUHOKUCIIOT OOBIYHBIC IS
KOCTHBIX pbI0. B HanOoMbIIMX KOJTMYECTBAX MPHUCYTCTBYIOT aclaparvHOBAasi U TIIyTAMHHOBAsI aMU-
HOKHCJIOTHI.

[Tpu uccnenoBannu (HPaKIMOHHOTO COCTaBa JIMIHIOB OBUIM HACHTHU(OUIUPOBAHBI (DpaKiuu
murnanepunoB (D), tpurmmnepunoB (TI'), cBoboaubix sxupHbIX KucioT (CXKK), crepuHoB u ux
s¢upoB, poconunuaos (OJI) (meuutun, xkedanun u ap.). PesynbraTsl uccnenoBanus (HpakiuoH-
HOT'O COCTaBa JIUIUOB MPeACTaBIeHbI B Ta0I. 3.

B nunupgax MpIedHOl TKaHU W MEYEHHW UCCIIeOBaHHBIX pbiO mpeobnamarotr TT wim OJI. B
roHajax 1 ukpe poio npeBanupyroT @JI, KoTopbie MpecTaBiIeHbl B IEPBYIO OYEpelb JCHUTHHOM U
kedamHOM.

B wmpblmieunoit Tkanu aauHHON (KpacHoi) kamOansl Ha oo TIN (6,53 %), CXKK (7,81 %), cte-
puHOB (9,30 %) u 3¢upoB crepuHoB (8,36 %) NPUXOIUTCA IPUMEPHO PABHOE UX COJEPIKAHUE; Cpe-
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mu OJI npeobnanaer kedanuu (6,24 %). B neuenn npeodnanator Al — 25,5 %, nons CXKK (7,81 %)
u crepuHoB (9,30 %) npumepHo paBHa; cpeau DJI npeobnagaet neuutun — 5,28 %.

Mpliieunast TKaHb MOPCKOW KaMOalbl COJEPIKUT OTHOCUTENLHO paBHOE komudecTBo TI" u cTe-
punoB — 28,1 u 24,7 % cootBercTBeHHO; Ha noito DJI mpuxomurcs 10,0 %, u3 HUX HaA KedaTuH —
5,86 %. B neuenu npeodnagarot TI (12,3 %) u adupst crepunos (14,0 %); cpenu DJI (15,2 %) —
nerutrH (4,57 %) u kedamun (9,80 %). B ronagax 3HaunTenbHyto nomo umerot TT (47,2 %); cpe-
mu OJI npeobnanaer kedanun (17,7 %).

B nunmnax redeHu, MBIIICYHONH TKaHW W TOHAJI JIMMAH]IbI Pa3HBIX PAaHOHOB BBLIOBA COJCpKA-
Hue TI" cocraBuno 18,8-35,8 %, CXKK — 6,01-24,8 %, crepunos — 4,82—-18,2 %. Jlons ®JI B yka-
3aHHBIX TKAaHAX KoyieOyercs B Auama3one 12,6-52,5 % oT cyMMBbI BCEX JIUITHIOB.

Tabmnuua 3
@OpaKkUMOHHBIN COCTAB JHUIIHI0B HCCIEAyeMbIX 00bEKTOB, % 0T CyMMBbI JIMIIH/I0B
(cpeaHue 3HAYEHUA)

Table 3
The fractional composition of lipids of the investigated objects,% of the amount of lipids
(averages)
Bun OO1upe TUIUIbBL dochonumnuab
TKaHH
Ar T CXK | Crepu- | Ddwupst | Beero | Jlenu- |Kedanun | Hpyrue
HBl | CTEpHHOB TUH
Jmunas (kpacHasi) kambana (HopBexckuii xeno0), caMIrbl
Mpim- - 6,53 7,81 9,30 8,36 10,7 1,77 6,24 2,67
1Bl
[leuenp 25,5 5,85 9,26 7,71 - 6,41 5,28 1,13 -
Mopckast kambana (CeBepo-Boctounslii ckiion MypMaHCKO# OaHKH), CAMKH
MBpi- - 28,1 11,8 24,7 - 10,0 1,61 5,86 2,51
1Bl
[euens - 12,3 6,25 3,92 14,0 15,2 4,57 9,80 0,87
Ukpa - 47,2 15,8 10,5 - 23,8 6,15 17,7 -
Jlumanna (CeBepo-KanuHckas 0aHka), CaMKH
Mpim- - 19,6 5,07 9,02 7,80 41,0 18,6 19,7 2,74
1Bl
Ileuens 3,16 18,5 13,4 8,74 13,0 42,5 19,3 19,0 4,22
Hkpa - 29,0 6,01 9,73 - 46,6 11,5 35,2 -
Jlumanna (3ananHo-LleHTpanbHbIN paiioH), caMKu
Mpim- - 28,0 19,1 13,4 5,80 28,5 11,4 13,9 3,27
1Bl
[leuens - 27,7 18,2 4,82 9,00 40,0 16,8 18,8 4,30
Hkpa - 31,7 20,0 17,8 - 27,6 10,8 13,5 3,38
Jlumanpa (Bocrounstii [IpubpexHslii paiion), caMKu
Mpi- - 18,8 16,4 8,13 - 52,5 20,3 23,4 8,77
1Bl
Ileuens 6,43 24,5 24,8 8,65 22,5 12,6 4,08 5,76 2,81
Ukpa - 35,8 8,20 18,2 7,84 24,7 12,5 11,1 1,23
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3akioueHue

Hamu nokazano, uto mpencraButenu cemeiictBa KambOanoBbie MMEIOT CXOTHBIM XMMHYECKUN
cocTaB U OMOXUMHUYECKHe cBoiicTBa. VMccnemyemble BUIBI PHIO OTHOCSTCS K KaTeropuu OETKOBBIX
CPEIHESKHUPHBIX (MBIIICYHAS TKaHb conepkuT 15,5-18,3 % OenkoB). ComepkaHue JTUIUIOB HE-
CKOJIBKO OTJIMYAeTCs MO BUJAM: Y MOPCKOM KamOanbl U JTUMaH/bI 3Ta BeNUYMHA cocTaBmia 2,07—
3,50 %, y mimHHON (KpacHOW) KamOaiibl 3HaYUTeNbHO BbIIe — 7,80 %. MpImbl kaMOanoBbIX 00-
BoaHeHbI (10 78,0 % BoAbBI), UTO OOBACHSAET HEKHOCTh KOHCUCTEHIIMU U JIETKYIO pPa3BapuBAEMOCTh
MBIILIEYHON TKAHU PU TEIIOBOM 00paboTKe.

[Teyenp y kaMOaJIOBBIX PBIO HEKpYIHAs U B CPEAHEM cOCTaBigeT okoiio 2,0 % Macchl phIOHI,
npu4YeM y MOPCKOH KaMOaibl M JIMMaHIbl OHA XapaKTEPU3yeTCs HEBBICOKOW JOJIeH JHIHIO0B
(14,5-21,3 %), B oTiinuue OT TAaKOBOW y JUTMHHOM (KpacHoil) kamOassl (B cpeaHem okouo 40,0 %).

MpliieyHasi TKaHb XapakTepusyercs npeoOiajaHueM OENKOBBIX BEIIECTB cO cpenHedn MM
(60-63 %). B nenom ppakuroHHBIA 1 AMUHOKUCIOTHBIM COCTaBbl OEJIKOB M3YYCHHBIX BUIOB MPaK-
THYECKU He orTinnyaroTcs. OOpamaer Ha ceOst BHUMaHKE TOBBIIICHHOE COJIEpYKaHUE OMOIOTHIECKU
LeHHOU (pakiuu GocoIUNHIIOB B TKAHIX JTUMAHABI [0 CPABHEHUIO C TAKOBBIM Y JPYTrHX KamOad.
OTOT (aKT MO3BOISACT MPEAIOKUTH UCTIONH30BATh TKAHU JIMMAHIBI JJIS1 BBICTICHUST OMOJIOTUIECKU
AKTUBHBIX BEIIECTB.

Takum 00pa3zom, MaJIOUCIIONIb3yeMble BUJIBI KaMOan: tuMana (epuioBatka) Limanda limanda
u nnuHHas (KpacHasi) kambana Glyptocephalus cynoglossus, COCTaBISIONINE CYMMapHO MO BBUIOBY
okoJ10 10—15 % OT OCHOBHOTO TIPOMBICIIOBOIO 00bEKTa — MOPCKOM KamOanbl Pleuronectes platessa,
MOTYT OBITh TAK)KE€ MCIOJIb30BaHbI. VX 11e1ecoobpa3Ho HApaBiATh B 00pabOTKy aHAIOTUYHO MOP-
CKOIl Kambalie, IOCKOJIbKY MX XMMHMUYECKHE U OMOXMMHUYECKHUE CBOMCTBAa CXOJAHBI. boiee mupokoe
BOBJICUCHHE ITUX OOBEKTOB B MPOU3BOJCTBO B KAUECTBE CBHIPhSI OTBEYAET MPHUHIIUIIAM PAIlOHAb-
HOCTH H 3(P(PEKTUBHOCTH HCIOIH30BAHUS BO30OHOBISIEMBIX HMPUPOAHBIX pecypcoB. llomydeHnHsie
pe3ynbTaThl MOTYT OBITH MPUMEHEHBI I pacuéTa TEXHOJIOTMYECKHX MPOIECCOB, OLEHKU PEHTa-
OETHLHOCTH MPOU3BOJICTBA M KAYECTBA MPOIAYKIIUH U3 MAJIOMCIIONIB3YEMBIX BUJIOB KaMOall.
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A.M. HukomaaeB, M.IO. AsiexceeB
[onspHbIi HAyYHO-HCCIEI0BATEIbCKHI HHCTUTYT MOPCKOTO PHIOHOTO X03sHCTBA
u okeanorpaduu um. H.M. Knunosuua,
183038, r. Mypmanck, yi. Akagemuka Kuunosuua, 6

CE30HHAS M CYTOUYHAS JUHAMUKA JIPUDPTA BECIIO3BOHOYHBIX
B JIOCOCEBOM P. KOJIA (KOJIbCKHH ITOJTYOCTPOB)

Hccnedosanu cymounyto ounamuxy opughma 6ecno360HOUHbIX eUOPOOUOHMOS U ee Ce30HHble 0CODEH-
Hocmu 6 nococesoii p. Kona (baccetin bBapenyesa mops). O0Ho8pemenHo uzyuaiu OUHAMUKY RUMAHUS MOJIO-
OU AMAAHMUYECKO20 NI0COCs (cemel). Yemanosunu, 4mo noxka3amenu 4ucieHHocmu u ouomaccyl opugma
MEHAIOMCS KaK 6 meueHue cymox, max i Om ce30Hd K Ce30HY, U 9ma OUHAMUKA 8 PA3HOe 8peMsl UMeen He-
KOmopble xapaxmepuvle yepmol. Maxcumanvhvie KOIUYECMEEHHbIE NOKA3AMENU MUspayuu 6ecno360HOUHbIX
NPAKMUYECKU 80 6CEX CAYYASX, KPOMe UIOJIsL, NPUXOOUTUCH HA MEeMHOE 8peMsi CYMOK, d Ce30HHOU — HA a6-
eyem. Cymounas OuHaAMUKa OOMUHUPYIOWUX 2DYIN OP2AHUMO8, 3d UCKTIOUeHUeM OCEHHe20 8PeMeHuU, Oe-
MOHCIPUPOBANA BLIPANCEHHYIO CUHXPOHHOCMb. COCmas nuyego2o0 KOMKA MOL0OU ceMeu 6 Mol U UHOU
Mepe Nosmops pacnpeoeienue opeanusmos 8 npooax opugpma. Ilokazamens HANOIHEHHOCMU HCETYOKO8 Y
n00aBIAIWe20 OOTLUUHCINGA UCCIeOYEeMbIX NeCMPAMOK Obll 6bICOKUM, YMO C8UOemenbcmeayem o 0ocma-
MOYHOM pazeumuu Kopmogou 6aswvl. Bwicoxue noxazamenu uducienHocmu opugma 6ecHol noomeepounu
NPASUTbHBIIL BbLOOP BPEMEHU GbINYCKA UCKYCCMBEHHO 8bIPAUIEHHBIX 20008UKOG CEM2U.

Knroueswie cnosa: ounamuka opugpma, 6ecno36onouHvle 2uOpOOUOHMbL, 200068UKU CEMU.

A.M. Nikolaev, M.Yu. Alekseev
SEASONAL AND DAILY DRIFT DYNAMICS OF INVERTEBRATES IN THE SALMON
KOLA RIVER (THE KOLA PENINSULA)

The daily drift dynamics of marine invertebrates and its seasonal patterns in the salmon Kola River (the
Barents Sea basin) were studied. Simultaneously, the feeding dynamics of the juvenile Atlantic salmon was
analyzed. It was found that drift abundance and biomass varied both during a day and from season to
season, and the dynamics had its peculiarities in the different time periods. In almost all the cases, except for
July, the maximum quantitative parameters of the invertebrate migration were ass oCiated with the night
time, while of the seasonal one — with August. The daily dynamics of the dominating groups of the organisms
showed pronounced synchrony, with the exception of the autumn time. The bolus composition in juvenile
salmon was almost the same as the distribution of organisms in the drift samples. The index of stomach
fullness in the most of the examined parrs was high, which indicated a sufficient development of the food
base. High drift abundance in spring proved the right choice of the time to release the farmed salmon
vearlings.

Key words: dynamics of drift, invertebrate hydrobionts, salmon yearlings.

Beenenune

[TpuHATO CYMTATH, YTO CUTHAIBHBIM (PAKTOPOM ISl BEPTUKAIBHON MUTPAIIUH TPEICTAaBUTEIICH
(bayHbl peorIbHBIX OECIIO3BOHOYHBIX CITYKUT M3MEHSIOIIAsICS OCBEIICHHOCTD, U B YCIOBHUSIX HOP-
MaJIbHOM CMEHBI CBETJIOTO ¥ TEMHOTO BPEMEHHU CYTOK OCHOBHAs Macca OpraHH3MOB JApeidyeT Ho-
Yb10, TIPEBBHIIIAS YUCICHHOCTh THEBHOM MUTPALIUH B JECATKH, A TIOPOW U COTHU pa3, 3a UCKIIOYCHU-
€M pEK C BBICOKOH MYTHOCTBIO BOJIBI, TJI€ pa3HUIA B YHCICHHOCTH HOYHOW W JTHEBHOW MUTpAIUU
BhIpakeHa He pe3ko [1, 2]. B ceBepHBIX mUpOTaxX MpH OTCYTCTBUH NMPHUBBIYHONH PUTMHUKHA CMEHBI
JIHSI ¥ HOYH C ampestst TI0 aBryCT HAOIIOAAI0TCs HEKOTOPhIE 0COOCHHOCTH BEPTUKAIBHON MUTpAIUN
0eCII03BOHOYHBIX, TJI€ YHCIEHHOCTh MUTPUPYIOLINX OPraHU3MOB MEHSETCS HE3HAYHMTENIBHO, a IHK
MUTpaLiU TaKXKe MPUXOAUTCS Ha HOUHOM nepuof [3].
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M3BecTHO Takke, YTO M3MEHEHUE YHCIEHHOCTH MHUTPHUPYIOMINX OeClO3BOHOYHBIX B TEUCHHUE
CYTOK KOHTpPOJIMpYeTCs IABYMsI (paKTOpaMU — AaKTUBHBIM MOJBbEMOM OPraHU3MOB B TOJILY BOJBI,
MIPOJAUKTOBAaHHBIM HEOOXOJIUMOCTBIO TEPEMEHBI OMOTOMA, U UX CMBIBOM C IpPyHTa T€YEHHUEM, KOTO-
POMY OHHU HE BCErja MOTYT IIPOTHUBOCTOATh. B COOTBETCTBUU € 3THUM B CTPYKTYpe ApHu]Ta BbLACI-
IOT aKTUBHBIHN (TIOBEJICHUECKHUI) M ITACCUBHBIN KOMIIOHEHTHI [4].

Takum o0pazom, ApUPT sBISETCS BeAyUM (HAaKTOPOM TMPOCTPAHCTBEHHON OpraHU3aAIMH H
JMHAMUKHA 3000€HTOLIEHO30B M SIBJISIETCS OCHOBHBIM MEXaHM3MOM, 00ECHEUMBAIONIMM ONTHMAJIb-
HOE pa3MeIlleHUe KUBOTHBIX B OCHTAIM, COOTBETCTBYIOIIEE pecypcaM Cpelibl U IKOJIOTUYECKUM I10-
TpeOHOCTSIM OpraHu3MoB. biarogaps MUrpamusaM ¢ BbILIEIEKAIMX YYACTKOB IIPOUCXOJUT BOCCTaA-
HOBJICHHE pa3pyLICHHBIX COOOIIECTB U PEKOJOHU3AIMS OIyCTOIIECHHBIX OMOTONOB MOCJE BO3JEH-
CTBUS DKCTPEMAJIbHBIX (PaKTOPOB TUAPOIOTHUECKOTO PEKUMA.

CrnenoBatenbHO, IPU NepeMelieHH 0eCl03BOHOYHBIX MOTOKOM BOJbl BHHU3 10 TE€UYEHHUIO TO-
CpeACTBOM Jipu(]Ta OCYIECTBIIACTCS MpsMasi CBSI3b COOOIIECTB Ha HUKENEKAIIMX 110 TeUSHHIO yda-
CTKax pycia ¢ Bblmenexamumu [5]. Bmecte ¢ Tem ctpykrypa Apudra He sBiseTcss OyKBaIbHBIM
OTpaXEHUEM CTPYKTYPhI 3000€HTOCA, TTOCKOJIbKY MUTPALIMOHHAS AKTUBHOCTD KUBOTHBIX U UX CIIO-
COOHOCTB YEP>KUBATHCSl HA TPYHTE B YCIOBUAX T€UEHUs paznuyHsbl [6]. CiaeayeT MOMHUTH U O 3Ha-
YUTEIbHBIX KOJIEOAHUAX YPOBHS U pacxo/ia BOJbI B peKe, KOTOPBIE OT CE30HA K CE30HY MOTYT OTJIH-
4yaTbCsl B pasbl.

Jpeiipyrone 0ecrio3BOHOYHBIE COCTABIISIOT OCHOBY NMHTAaHHUS MHOTHUX pPEO(HIBHBIX BHIIOB
pBIO, OCOOEHHO B TOPHBIX U MPEATOPHBIX PeKax, IJ€ 300IUIaHKTOH pa3BUT C€J1a00, a OEHTOCHBIE KU-
BOTHBIE, CKPBIBAIOIINECS B KAMEHUCTOM T'PYHTE, TPYAHOAOCTYIHEI [7]. B yacTHOCTH, mpeumyiecT-
BEHHO OpraHu3MaMu JIpudTa MUTAETCS MOJIOJIb ATIAHTUIECKOTO Jlococs (cemrn) [8].

B p. Koma exxeromHo B ampene—mae BBITYCKaeTCs MOJOIb B Bo3pacTe rojosuka (1.), Bepa-
meHHasi KaHganakimickuMm sKcnepuMeHTalnbHbIM JococeBbiM 3aBoAoM (K3JI3) u KusmkeryOckum
pri0oBoiHEIM 3aBoJoM (KP3), uro urpaer HemanoBakHyIO pOJib B COXPAHEHUHU MOIMYJIALUN aTJIaH-
THUYECKOT0 JI0cocs. B CBsA3M ¢ pocTOM KOJIMYECTBa KOMIIEHCAI[MOHHBIX MEPONPUATHIN, KOTOpPbIE 3a-
4acTylo IpeJiaraeTcs Mpous3BecTH B (hopMe BhIycka Monoau cemru B p. Kona, ctaHOBHUTCS akTy-
aJIbHOM COBPEMEHHAasl OLIEHKa KOPMOBOM 0a3bl, TaK KaK IMOCTOSTHHOE HapallluBaHUE KOJIUYECTBA BbI-
IycKkaeMoil Mojiou 0e3 yyeTa KOPMOBBIX BO3MOKHOCTEM aKBaTOPUU HAryjia MOXET B KOHEYHOM
UTOTe TPUBECTH K CHM)KEHHUIO TEMIIOB pOCTa U BbIKHMBaeMocTH pbid [9]. Tem Oonee 4T0 KOHTPOIIb-
HbIe 00JIOBBI BBIPOCTHBIX yuacTKoB (BY) B mocneaHue ronapl CBUAETEILCTBYIOT O HEBBICOKOM BbI-
KUBAEMOCTHU «3aBOJICKMX» IECTPSITOK B pEKE.

[lepeunciaennble IPUUMHBI ONPEACTHIN LEJb paboThl, KOTOpas 3aKJII0YaJlach B OIICHKE CyTOY-
HOM TuHAMHKHU apudTa U € Ce30HHON M3MEHYUBOCTH Ui YCTAHOBJICHUS ONTHUMAIBHBIX CPOKOB U
KOJIMYECTBA BBIITyCKAa MOJIOJIN CEMTH, BEIPAIIMBAEMON B YCIOBHUSIX PHIOOBOTHBIX 3aBOIOB.

Martepuajabl 1 METObI

Ot60p mpo6 mpudTa ocymectisics B p. Kona B paitone peiboydetrHoro 3arpaxacaus (PY3) ¢
MEPUOJNYHOCTHIO B 3 U B TEUEHHUE CYTOK B Mae, HoJie, aBrycre u okTsa6pe 2014 r. no obmenpuHs-
TeiM MeToaukaMm [10] cranmapTHOI NOBYHIKOW C IUIomaabpio Bojgo3zabopHoit pamku 0,5%0,2 M, ¢
MemkoM u3 raza Ne 19 mmunoit 0,9 m. [Ipo6sr npudra pukcuposamucy 70%-m stanonsom. Kame-
panbHyI0 00paboTKy U ompeseneHne 0eCrIO3BOHOYHBIX OPTaHW3MOB JI0 TAKCOHA MPOBOJAMIH C UC-
M0JIb30BaHUEM CTaHAAPTHBIX MeToAMK [11]. /laHHbIE 1O TUHAMUKE OTHOCHUTEIILHOW YMCIEHHOCTH
nomuHUpyommx rpymnmn opranusmoB (Diptera, Ephemeroptera, Plecoptera, B psime ciydaes
Trichoptera) mist y1oOcTBa BOCIIPHSTHSI PEACTABICHBI TpaUIECKH.

Momnosb ceMIu OTIaBIMBANIACH C UCIOJIB30BAHUEM JJIEKTPOJIOBHIILHOTO ammapara. MHTeHcuB-
HOCTb NMUTAHUS OMpeAeNsIach MO CTENEHH HAIOJIHEHUS KelyAKOB Mo NATHOauIbHON mikane [12].
YpoBeHb pa3BUTHsI KOPMOBOHW 0a3bl OIIEHUBAJICS 10 miKaie, mpemnoxkerHHon A. FO. Illycroseim [13].
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PesyabTaTsl 1 00cyKI1eHUSA
Pesynbratel 00paboTKH MpoO MOKa3ai, 4TO OCHOBHBIMHU TPYIIAaMH OCHTUYECKHX OpraHH3-
MOB, OIpeaeNAoIMMUA 00muil cHoc p. Koina, SBISIOTCA JIMYMHKA XUPOHOMHUJA M MOLIEK (BMecTe

Diptera), moJIeHOK, BECHSIHOK U, JIUIIIh B Mae, PYYCHHHUKOB.

IToka3aTenu 4YUCIEHHOCTH U OMOMAcCChl I[pI/Iq)Ta B p. Kona o Ka)KAOMY BPpEMCHHOMY HHTCpPBaA-
JIy B HCCHeHyeMLIﬁ nepuoa MpruBCICHLI B Ta6n1/1ue, TAC XUPHBIM IHpI/I(i)TOM BBIJICJICHBI OCHOBHBIC
IMMKU KOJWYECTBEHHBIX ITOKa3aTeJeH 3a CYTKH B Ka)KJIOM CC€30HC.

Yucaennoctb u 0uomacca apudra B p. Kosia B ucciienyembie mepuoabl
Number and biomass of drift in the river. Cola in the periods under study

BpemMeHnHol1 uHTEp- Maii Hronb ABrycr OKTS0pD
bai N, sk3./M | B, Mmr/v® | N, ak3./M° | B, Mr/m® | N, ak3./M° | B, Mo/’ | N, ak3./M° | B, Mo/m®
15:00-18:00 0,304 0,505 0,318 0,343 0,404 0,586 0,160 0,130
18:00-21:00 0,243 0,394 0,182 0,167 0,349 0,457 0,145 0,231
21:00-00:00 0,537 1,627 0,117 0,105 0,519 0,731 0,198 0,364
00:00-03:00 0,257 0,931 0,117 0,117 0,633 1,386 0,123 0,185
03:00-06:00 0,138 0,407 0,142 0,151 0,855 1,410 0,235 0,497
06:00-09:00 0,209 0,325 0,133 0,182 0,540 0,608 0,154 0,269
09:00-12:00 0,310 0,563 0,120 0,586 0,222 0,269 0,083 0,127
12:00-15:00 0,214 0,389 0,210 0,250 0,216 0,315 0,148 0,259
HWroro 3a cyTku 2,212 5,143 1,340 1,901 3,738 5,762 1,247 2,062

W3 Tabnuiel BUAHO, YTO OOIIME YUCICHHBIC MTOKA3aTelN CyTOYHON nuHaMuku ApudTa Oecro-

3BOHOYHBIX CYIICCTBEHHO TPaHCPOPMHUPOBAIKMCH C U3MEHEHHEM ce30Ha. Tak, o0Iiast YMCICHHOCTh
3a CyTKH B Mae coctaBuia 2,212 3Kk3./M°, B mione — 1,340 sk3./M°, B asrycre — 3,738 3K3./M°, B OK-
Ts6pe — 1,247 3K3./M°, a Guomacca — 5,143, 1,901, 5,762 1 2,062 MI/M°> COOTBETCTBEHHO.

B Mae cyTouHas nuMHaMuKa JOMHHUPYIOIUX IPYIII OPraHU3MOB JE€MOHCTPUPOBAJIA BBIPAKEH-
HYI0 CHHXPOHHOCTbH. BBIIEIHINCH /1Ba MMHKaA, HAMOOJBIINN U3 KOTOPBIX MPUXOAUICS HA BEUCpHE-
HouHbIe yackl (21:00-00:00), a Haumensiuii — Ha yrperaue (09:00-12:00) (puc. 1).
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Puc. 1. Cyrounas nunamuka apudta B p. Kona B mae 2014 r.
Fig. 1. Daily dynamics of drift in the river Cola in May 2014
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Hanmenbime moka3aTeld YMCACHHOCTH HaOmoaamuchk B yrpernuid nepuoa (¢ 03:00 go 06:00).
Haubonpiree 3HaueHrne OMOMACCHI MPUIIIIOCH TAKKE HA HOYHOW TEPUOJ y TIPEACTABUTEIICH OTpsaa
Plecoptera u mipu uucnennoctu 0,085 3K3./M° COCTaBUIA 0,751 MF/M3, 4yTO 3aHUMaeT 0kojo 50 % ot
o0rrei OMoOMacchl 3a JaHHBI BPEMEHHON HHTEPBAI M OKOJIO 15 % oT 0011eii 6momMacchl 3a CyTKH.

Hanonnenue *enyakoB y pa3HOBO3PACTHBIX MECTPSITOK CeMIu (uMccienoBaHo 16 3k3., cpenu
KOTOpBIX 9 3aBOJCKUX U 7 AMKHUX), OTJIOBJIEHHBIX B 3TOT NIEPHUOJ, COCTAaBUIO B cpeaHeM 3,75 Oasuia
(3,6 6amnoB) y 3aBoJCKOM Monoau, 3,9 0anioB — y AMKOW MOJOH), YTO CBUACTEIHCTBOBAIO 00 MX
BBICOKOW MHUIIEBOW aKTUBHOCTH. OCHOBHBIMH KOPMOBBIMH OOBEKTAMU OBLIH MPEICTABUTEIIA BEC-
HSIHOK, MOJCHOK U B MEHbIIEH CTENEeHU Py4YeHHUKOB, UTO B IIEJIOM TMOBTOPSIIO pacmpesesieHue op-
TaHU3MOB B IMpoOax JpudTa.

[To uncneHHBIM MOKA3aTeNsIM THAPOOMOHTOB YPOBEHb Pa3BUTHUSI KOPMOBOW 0a3bl OIEHWIN KaK
HU3KUM.

B urone yncneHHsle mokaszarenu ApudTa CHU3WINCH 10 CPAaBHEHHUIO C TaKOBBIMHU B arpele
nouTH B 2 pa3a. OCHOBHOM MUK MHUTpaiiy OECIIO3BOHOYHBIX OTMEUaJICs 37ech B mepuof ¢ 15:00 no
18:00 (uucnennocts — 0,318 3K3./M° , buomacca — 0,343 MF/M3), a B IIEJIOM 32 CYTKU KOJINYECTBEH-
HBIC TIOKA3aTeJIM MHUTPHUPYIONIMNX OECrO3BOHOYHBIX MEHSIJIMCh HE3HAYUTEIHHO, YTO MOXET OBITh
CBSI3aHO C KPYTJIOCYTOUHOM COJIHEYHOW aKTUBHOCTBIO (puC. 2).

[To YnCICHHBIM MOKA3aTEIsIM THIPOOMOHTOB YPOBEHB PA3BUTHS KOPMOBOM 0a3bl, 110 aHAJIOTUN
C MallCKUMU MOKa3aTeNsIMU, OLIEHWIHN KaK HU3KHii. PbiOa B 3TOT neproja He OTIaBINBAIACh.

B aBrycre Habmo1aucy MakCUMaIbHbIE YUCIIEHHBIE TIOKa3aTenu IpudTa 3a BCE UCCIEAyEeMbIe
nepuobl. Takum oOpa3om, oOIias 3a CyTKH YUCIEHHOCTh cocTtaBuia 3,738 9K3./M°, a GroMacca —
5,762 mr/v’.

OcHOBHOM MUK MUTpalUK OECIIO3BOHOYHBIX 3/1€Ch OTMEYANIM TaK)Ke B HOYHOE BpeMs CYTOK (C
03:00 no 06:00), a B cpaBHEHUH CO CpEeTHUM YpOoBHEM OH ObLT pacTsaHyT ¢ 21:00 mo 09:00 (puc. 3).
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Puc. 2. Cyrounas nunamuka apudra B p. Kona B utone 2014 r.
Fig. 2. Daily dynamics of drift in the river Cola in July 2014

HaubGonpimne 3HaueHuss 6uoMacchl 3/1eCh HaOMIONaIM y IpejacTaBuTeneil oTpsanoB Diptera
(0,494 mr/n’), Mollusca (0,330 mr/m) 1 Plecoptera (0,515 mr/m’) B epuoz ¢ 3:00 1o 6:00, oHE co-
cTaBmIn 0K0JIO 35, 22 1 23 % COOTBETCTBEHHO OT 00111eii OnomMacchl 3a BpeMEHHON HHTEPBA.
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Puc. 3. Cyrounas nunamuka apudta B p. Kona B aBrycre 2014 .
Fig. 3. Daily dynamics of drift in the river Cola in August 2014

HanonHenue xenyIKOB y pa3HOBO3PACTHON MOJIOIU CeMTIU (UcciieZoBaHo 46 3K3., Cpeau Ko-
TOpBIX 24 NWKUX W 22 3aBOJCKHX), OTJOBJICHHBIX B ATOT IEPHOJ COCTABHIIO B CpeaHeM 2,2 U
2,7 6amna coOOTBETCTBEHHO. B co/lep)kMMOM THINEBOr0 KOMKA MPAKTHYECKH y BCEX TECTPSATOK KO-
JUYECTBEHHO Mpeo0Iaiaiy JUUYMHKHA ABYKPBUIBIX U JTOBOJBHO YacTO BCTPEYAIUCH MOJACHKU U BeC-
HSHKH, PeXE — PYYCHHUKHA U MOJUTFOCKH, YTO B MPUHIIUIIE TTOBTOPSIIO PACIIPEACIICHUE OPraHu3MOB
B npudte. [lo unciaeHHbIM MOKa3aTeasiM THIPOOMOHTOB YPOBEHb Pa3BUTHS KOPMOBOI 0a3bl OI[CHH-
JIM KaK CPEIHHMN.

B okTs0pe, ¢ moHMKeHuEM TeMIrepaTyphbl, YUCIEHHbIE MTOKa3aTean ApudTa BHOBb CHU3WINUCH U
HMMEJIM HAaMMEHbIIIEE 3HAYECHHE 3a BECh MEPUOJ UCCIeN0BaHMil. Pacipenenenue cyTouHOM JUHAMMU-
KH B 3TOT CE30H XapaKTEpHU30BalOCh IByMs MUKaMu B TeMHOE Bpems cyToK (03:00-06:00 6omprmii
u 21:00-00:00 menbmnit) (puc. 4). CaMblM MacCOBBIM IO YMCJIEHHOCTH OBLIM MPEACTABUTENH I10-
JeHOK. Y HHX e HaOmronanu HauOousbliue 3HayeHus OumomMacchl ¢ mokazatensmu oT 0,065 mo
0,253 mr/m’. HaMeHBIIYIO YHCIICHHOCTD OTMEYald B yTpeHHee Bpems (¢ 09:00 xo 12:00).
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Fig. 4. Daily dynamics of drift in the river Cola in oCtober 2014
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HamomHeHue skenyIKoB MeCTPATOK CEMIH B TaHHBINA Ce30H (McciaeqoBaHo 42 9K3., 22 U3 KOTo-
pBIX aukue ¥ 20 3aBOACKOr0 NMPOMCXOKIEHHS) COCTaBWIO B cpenHeM 3,7 u 3,5 Oamia cooTBETCT-
BEHHO. B colepXMMOM KOJIMYECTBEHHO Npeo0diaiany pydeHHIKH, MaCCOBO BCTPEYAINCH JIMUMHKH
BECHSHOK H HOI{éHOK, PCKE — MOJUIFOCKH. ITo unciaeHHBIM MOKa3aTeIIsIM FI/IZIpO6I/IOHTOB PasBUTHUC
KOPMOBO#1 0a3bI OIIEHWJIN HAa HU3KOM YPOBHE.

3akiaroveHue

OcHOBHBIMU TpynnamMu OEHTUUECKHX OPraHU3MOB, ONpeaeaomuMu o0uwmii cHoc B p. Kona,
SIBJISITUCH TUYMHKH XUPOHOMUJ U Molek (BMecte Diptera), moJIeHOK U BECHSHOK, a BECHOU eIlle U
pyueiinukoB. CyTouHas JUHAMHKA JOMUHUPYIOIUX TPYII OPraHU3MOB NPAKTUYECKU BO BCEX CIIy-
yasx (KpoMme OKTSOps) XOTs M JEMOHCTpUpOBajia 0ojee MM MEHEee BBIPaKEHHYIO CHHXPOHHOCTbD,
OblIa MHAMBUIyaJIbHOM JJI T€X WIM MHBIX TaKCOHOMUYeckux rpymni. [lo Bcell BeposiTHOCTH, Cy-
TOYHAsl M CE30HHAs JMHAMUKA YUCIIEHHOCTH OECIIO3BOHOYHBIX SIBJSIACH PE3YJTATOM B3aMMOJICH-
CTBUSI BHYTPUIIONYJIALMOHHBIX MPOLECCOB, MHIMBUIYAJIBHBIX JUISl KaKJIOTO BUJA, U M3MEHUYUBBIX
yCIIOBUH cpenbl. B minaHe ce30HHON NTWHAMUKHA MaKCHUMAallbHbIE KOJIMYECTBEHHBIC MMOKA3aTeNu Cy-
TOYHOW MUTpanuy OECIO3BOHOYHBIX HaOmronanu B aBrycre. Hanbonpime mokazaTesny 4HCICHHO-
CTH U OMOMacchl OTMEUEHBI B HOUHOE BpeMs B Mae, aBryCTe€ U B OKTsIOpe, a TakKe B JIHEBHOE — B
HI0JIe, KOTla OTCYTCTBOBAJIA IPUBBIYHAS PUTMUKA CMEHBI THS M HOUM (IIOJISIPHBIN JIEHB).

B pesynbrare BhIMOTHEHHBIX paboT p. Koma mo mokaszaTensM YUCIEHHOCTH M OMOMAacchl B
2014 r. B 1ICJIOM OLIEHWIM KaK BOJOEM C HU3KHM YPOBHEM Pa3BHTHS KOPMOBOW 0a3bl MOJIOIU aT-
JAHTUYECKOT'O JIOCOCS, YTO TUITHYHO ISl OJUTOTPOHBIX BOJOTOKOB Kobckoro momyocTposa.

Bo Bcex ciayyasx cocTaB MUIIEBOrO KOMKa Y MOJIOJIM CEMIH B TOM WM MHON Mepe MOBTOPSUI
pacnpe/eneHne oOpranu3MoB B mpodax Apudra. BeisBienHsie mokazarenu apudra HapsLy co CIo-
COOHOCTBIO MOJIOJIM MHTEHCUBHO IUTAThCSI B YCIOBUSX €CTECTBEHHOM CpPEbl TOBOPST O MPABHIIb-
HOM BBIOOpE CPOKOB BBIITYCKa UCKYCCTBEHHO BBIPAILICHHON MOJIOIU aTIaHTHYECKOIO JIOCOCS.
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M.O. Psi0akoB
[MonspHbIi HAyYHO-HCCIIEI0BATEIBCKHI HHCTUTYT MOPCKOTO PHIOHOTO X03sHCTBA
u okeanorpaduu um. H.M. Knunosuua,
183038, r. Mypmanck, yi. Akagemuka Kuunosuua, 6

JTAHAMUKA 3ATIACA U ITIPOMBICJIA ATJIAHTUYECKO-CKAHJIMHABCKOM
CEJBbIU B CEBEPO-BOCTOYHOM ATJIAHTHUKE

Ilpusedenvl pesyrbmamel aHAIU3a OUHAMUKU 3ANACO8 U NPOMBICIA CeNbOU 8 PA3IuiHble Nepuoosl. 3a
HECKOIbKO NOCACOHUX OeCAmULemull OMmMedaniuct nepuoobl 3HAYUMENbHbIX KOLeOaHUll 8eludunbl 3andaca
amaaHmu4ecko-CKaHOUHABCKOU CebOU, U 8 C8A3U C IMUM USMEHANUCH RYIMU MUSPAYUU CEeNbOU U NPOMBICIO-
6oe 3HaueHue omoenvHvix pauoros & Cegepo-Bocmounoii Amnanmuke. Ilpedcmasnena oyenka 3HayeHus
COCNACOBAHHO20 MENCOYHAPOOHO20 YNPAGNEHUSL U ONEePAMUBHO20 Peazuposanusi Gaoma Ha MeHsouuecs
V08U Be0eHUs NPOMBICAA OISl COXPAHEHUS CMADUNLHO20 COCMOAHUSA 3anaca cenvou. Msnooceno onucanue
OUHAMUKU 3andca u npomvicia cenbou. OmmeueHo, Yymo 8 00a20CPOYHOU NepcneKmuee 01 COXPAHeHUs 3a-
naca amiaHmMuUYecKo-CKAHOUHABCKOU CenbOu 8 npedenax De30NaACHbIX DUOIO2UYECKUX SPAHUY HeoOX00UMO
pe2yiuposanue npomulcia Ha ocHose Hayunvix pexomenoayuit UKEC ¢ pawkax HEA®K u xoucynomayuti
NpUbPEdACHLIX 20CYOAPCMa.

Knwueswle cnoea: npomvicen, 0owuti 0onycmumbiii yios, OUHAMUKA 3ANACA, MENCOYHAPOOHOe pe2yiu-
po8aHue, amiaHmu4ecko-CKaHOUHABCKAs CenbOb.

M.O. Rybakov
DYNAMICS OF ATLANTO-SCANDIAN HERRING ST OCK AND FISHERY IN THE
NORTH-EAST ATLANTIC

This paper shows analysis of dynamics of herring st oCks and fisheries in various time periods. In
several recent decades, periods characterised by substantial fluctuations in the Atlanto-Scandian herring st
oCk have been recorded. This resulted in subsequent changes in herring migration patterns as well as in
changes in the importance of some areas for fisheries in the North East Atlantic. The author of this paper
makes an attempt to evaluate the importance of agreed international management and a timely response of
fleets to changing fishing patterns in order to maintain the herring st oCk in a sustainable manner.
Description of the dynamics of herring st oCk and fishery is presented. It is worthy to note that to keep the
Atlanto-Scandian herring st oCk within safe biological reference points in the long-term perspective, there is
a need to regulate fisheries within NEAFC and Coastal State consultations based on ICES advice.

Key words: fishery, total available catch, dynamic of st oCk, international regulation, atlanto-scandian
herring.

Beenenue

MHOromno3BoHKOBas, aTyiaHTHuecKas cenblb — Clupea harengus harengus L. — siBisieTcst moJi-
BUJIOM MOPCKOI WK oKeaHudeckoi cenbau — Clupea harengus Linne, 1758 [1, 2].

ATIaHTHYECKHI TOJBUI OOBEIUHSACT aTIIaHTHYECKO-CKaHIMHABCKYIO (HOPBEXKCKYIO), OapeHie-
BOMOPCKYIO (MOJIO/Ib HOPBEKCKOM), HMCIAHJCKYI0, OaHKOBYIO ceibb CEeBEepHOTO MOps, a TaKkKe
cenbp Jlarckux nponmBoB, Jla-Manma u bantuku. Hanbonee MHOTOUMCIICHHA 1 BayKHA B TIPOMBICIIO-
BOM OTHOIIEHUH aTIIAHTUYECKO-CKaHAMHABCKAas (HOPBEKCKAsi BECCHHEHEPECTYIOIIAst) Cebb [3].

ATJIaHTUYECKO-CKaH/IMHABCKasl CEJIbJb ABJIETCS OJHUM M3 OCHOBHBIX OOBEKTOB I€JIaruyecKko-
ro npomeicia B CeBepo-BocTounoit Atnantuke. OHa IPEBOCXOIUT IPYTUX CENbJAEH IO BEIUYHMHE
apeajla U IPOTSKEHHOCTU MUIPALUH, SBJIAETCS CaMOM MHOTIOYUCIICHHOW CPEIU IOIYJISLUN Cellb-
JIeH, HaCeJISIoIUX BOIbI MUPOBOro OKeaHa.
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HccnenoBanust Mokaszaid, YTO aTIAHTUYECKO-CKaHJIMHABCKAsl CEJb/b COBEPIIAET MPOTKEH-
HbIE MUTPAIMU B Mpejiesax akBaTOPUH, KOTOpasi ¢ 3amajia Ha BOCTOK IIPOCTHpaeTcs oT o-Ba Mcnan-
s 1o 0-BoB apxunenara Hosast 3emis, a ¢ rora Ha ceBep — oT nodepexbs Hopseruu u Poccun 1o
apxunesnara [Inunodeprex u o-sa SInH-MaiieH. B TeueHue )KM3HEHHOT0 IUKIIA CEIbAb PAaCIpEIesieT-
Csl Ha aKBaTOPUH SKOHOMUYECKHUX M PHIOOJIOBHBIX 30H HECKOJIBKUX rocyaapcT: Hopserun, Poccun,
Wcnannuu, ®apepckux octpoBos, lanuu, Benukodbputanuu u ap.

3HauUTENbHbIE KOJIEOaHUsI YUCIIEHHOCTH MOMYJISLUM aTJaHTUYECKO-CKaHAMHABCKOW CeNbJU B
TE€UEHHE MHOTHUX JIET MPHUBJIEKAIOT BHUMAHNUE YYEHBIX U PHIOOIPOMBIIIIEHHUKOB. ['1yO60Kuii nnTe-
pec K 3Toil mpobiieMe MpexkJie BCEro CBsi3aH C KoJeOaHUSIMH YJIOBOB M, CJI€OBATEIbHO, C HECTa-
OWJIBHOCTBIO B 9KOHOMHKE CTpaH, KOTOPbIE YUaCTBYIOT B MPOMBICIIE CeJIbU. B CBS3M ¢ TeM, 4To 10
cepenuHbl XX B. METOJIOB OLIEHKHU 3araca CelibJJd He CYILECTBOBAJIO, TO O COCTOSIHUM €€ 3amaca pa-
Hee CyJUIN UCKIIOYUTEIBHO 10 MPOU3BOIUTEIBHOCTH IpoMbicia. OObeMbl BbUIOBA U MTyTH MHUTpa-
MU PHIOBI CHIIBHO MU3MEHSUTUCH B 3aBUCUMOCTH OT BEJTMYMHEI €€ 3amnaca [4, 5, 6].

K cepenune XX B. aTmaHTU4ECKO-CKaHIMHABCKAs CENlbb CTala OCHOBHBIM OOBEKTOM Iearnye-
ckoro npombicia B CBA. TlosTomy kosebanusi YMCIIEHHOCTH €€ 3araca BhIHYIWIM 3aUHTEPECOBAHHbBIC
B IIPOMBICIIE TOCYIAPCTBA MIPUBJIEYb YUEHBIX K pa3paboTKe Mep MO YIPABICHHUIO €€ 3allacoM.

HayuHoil 0CHOBOI /ISl IPUHATUS YIPABICHYECKUX PEIICHUN B OTHOLICHUH MPOMBICIA SIBIISI-
10TCA pekoMeHaanuu MexayHapoaHoro coBera no uccienoBanuto Mopst (MKEC) (International
Council for the Exploration of the Sea, ICES). Ha ocHOBe maHHBIX MEXIyHAPOJHBIX U HALMOHAIIb-
HBIX MCCJIEIOBAHUI OH OLIEHUBAET COCTOSIHME 3aracoB ruipoononToB B CEb u naet pexomengjanun
10 UX COXPAHEHUIO U DKCIUTyaTalluH.

B 1963 r. BnepBeie Obuia opranusoBana Pabouas rpymnma (PI') mo armantuyecko-
ckanauHaBckol cenbau. Haunnas ¢ 1984 r., PI' UKEC cran exxeroiHo roToBUTh PEKOMEHIALUU O
BenuunHe O/1Y B3pocinoil cenpau. OuieHKa COCTOSIHUS HOIMYJISIIMK aTJaHTHYECKO-CKaHAMHABCKOM
cenpan exeronHo ocymectsisuiach Ha PI° MUKEC mo ceBepHBIM nenarndeckiuM peidam | ImyTaccy, a
¢ 2008 r. ouenka BbimoiHsercss Ha PI' mo mmpoko pacnpenenennsiM 3amnacaMm (WGWIDE). B
1995 r. perynupoBaHM€ BbUIOBA CTaJI0 OCYILECTBISATHCS Ha YEThIpeXcTOpoHHEW ocHoBe (Poccus,
Hopgerus, Ucnannus, @apepckue octposa). C 1996 r., koraa B mpoMBbICiIe CEIbAN CTAIU y4acTBO-
BaTh NMpOMBICIIOBHIE cyaa ctpan EBpomneiickoro Coroza (EC), perynupoBanue nmpoMbIcia BEASTCS Ha
MATUCTOPOHHEN ocHOBe. Ha coBenanusx npuOpekHbIX TOCYIapCTB €KEr0JHO OIPEIEIISIOTCS MEPHI
peryJupoBaHus MPOMBICIIA CEIIbJIA, B TOM YHCJIe 00BeMbI 001ero pomyctumoro yinosa (O1Y), BbI-
pabaTbIBaeTCsl MEXaHU3M €ro paclpe/ielieH!s] Ha HAallMOHaJIbHbIE KBOTHI, JOCTUTAIOTCS TOTOBOPEH-
HOCTHU O BO3MOKHOCTSX NMpombiciia B 200-MHIIBHBIX 30HAaX MPUOPEKHBIX T'OCYIapPCTB-YUaCTHUKOB
JIOTOBOPEHHOCTEM.

Poccust uMeeT ByCTOpOHHHE MEXKIIPaBUTEIbCTBEHHBIE corjamienus ¢ Hopserueit u @apep-
ckuMu octpoBamu. B pamkax Cwmemrannoit Poccuiicko-Hopgexckoit (CPHK) u Cmemannoit Poc-
cuiicko-®@apepckoit (CPDK) xomuccnii cTpanbl peryaspHO 0OMEHHBAIOTCS JPYT C APYTOM TOJISMU
Ha BBUIOB OOBEKTOB M COTJIACOBHIBAIOT TPEOOBAHHUS K BEJEHUIO MPOMBICIA B 30HAX CBOEH IOpHC-
TuKIuU. OCHOBHBIMU LESIMH JIAHHBIX JOTOBOPEHHOCTEH SBISIOTCS COXPAaHEHUE MPUCYTCTBUS CBO-
ero (joTa B CTpATETHYECKUX paiOHaX MOps M MOJiep)KaHue 00BbEeMOB BBUIIOBA OCHOBHBIX ITPOMBI-
CJIOBBIX THIPOOHOHTOB.

MarepuaJbl 1 METO/bI

Ouenka auHamuku 3anaca, OlY u npombiciia aTJIaHTUYECKO-CKaHIMHABCKOM CEJIbJIU BBIIOJ-
HeHa Ha ocHoBe pabouunx 1okymeHToB WGWIDE, pexomennanuii KoHCyIbTaTUBHOTO KOMUTETA 11O
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ynpasienuto peidonoscteoM MKEC (AKOM) 110 BO3MOKHOMY MPOMBICIOBOMY U3BSITHIO M JJAHHBIX
CTaTHUCTUKH OTEYECTBEHHOI'O IIPOMBICIIA.

Pe3yabTaTsl M 00cy:KI1eHHE

3anac aTJaHTUYECKO-CKAHJIMHABCKOM CENbJM MOJBEPKEH 3HAYUTEIbHBIM HM3MEHEHUSIM 4YHC-
JIEHHOCTU M OMOMACChI, CBSI3aHHBIMU C €CTECTBEHHOM M MPOMBICIOBON CMEPTHOCTBHIO, a TaKXKe He-
cTtabmwibHBIM TonoHeHHEM. B 50—60-x rr. XX B. HEPECTOBBIN 3aIac CEJIbId HAXOAHWICI B XOPO-
meM coctosiHuM. Ilpu 3ToM cenblib coBepiana JAMUTENIbHbIE MUTPALIUU TaK Ha3bIBAEMOI'O «0O0JIb-
moro kpyra». IIpomeicenn ee B HopBekckoM Mope Bencs NMpakTHYECKW Kpyriblii ron. Mcropus
IIPOMBICIIA ATJIAHTUYECKO-CKAHIMHABCKOM CEJIbI B IEPBOU NOJIOBUHE XX B. CTAJIa IPKUM IIpUMeE-
pOM TocTeIcTBHI 0€CKOHTPOIBHOTO JIoBa phIOBL. [To3zmHee, B 70—80-¢ TT. mponuioro croyieTus, He-
PECTOBBIN 3arac HaxOAWJICS B ACTIPECCUBHOM COCTOSIHMM I10 IIPUYMHE HEPALMOHAIBHOMN DKCILTya-
TaIMU 3a11aca U UCTPEOIIAIOIEro CIeNUATN3UPOBAHHOTO HOPBEKCKOTO IIPOMBICIIAa MOJIOAU. B cBsizn
C PE3KHM CHH)XEHHMEM 3araca pplda B TeYEHHE BCEro roja He nokuaana 12-munbHoi 30H6I HopBe-
run. B pe3ynbrarte 3TOro ona 0blja HEJOCTYITHA JIJIST POCCHICKUX PHIOAKOB.

B nocnenyroiue rojipl, 1o Mepe YBEIUUYEHHUs HEPECTOBOro 3amaca (puc. 1), cenpab crana Bbl-
XOJIUTh 3a TpeIeiibl TeppuTopuaIbHbIX Boa Hopeerun. B 1985 1. B cBsA3U ¢ BO30OHOBICHHEM MPO-
Mmbiciia CCCP u Hopserust 1oroBopuinch 0 npaBuiiax peryjJupoBaHusl HA OCHOBE JIBYXCTOPOHHHUX
cornameHuil. 3HauanbHO orpaHuyeHHbIH Ipombicen Besa Toiabko Hopserus, Ho ¢ 1987 r. CCCP
TaK)Ke CTajl IMOJyYaTh KBOTY BBUIOBAa B 3KoHOMHU4Yeckoil 30He Hopeernu (HD3) B oObeme okolio
14,8 % ot O/1Y B COOTBETCTBUM C JIBYXCTOPOHHUM COTJAllIEHUEM MEXIy cTpaHamu. B mepuop
pocTa 3amaca celbb CTajla pacipeAesaTbes U B OTKpbITON yacT Hopexckoro mopst (OYHM), rae
€€ TIPOMBICET BO30OHOBHII OTEUECTBEHHBIN (IIOT (puc. 2).
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Puc. 1. HepectoBsrii 3ammac, OJ1Y u o0uuii BBUIOB aTIaHTHYECKO-CKaHIMHABCKOM cenbau B 1950-2016 Tr.
Fig. 1. Spawning st oCk, general catch and total catch of Atlantic-Scandian herring in 1950-2016.
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Puc. 2. BeiioB cenbin 0T€4eCTBEHHBIM (DJIOTOM B PAa3IMYHBIX paifoHaxX BeAeHHs mpombicia B 1993-2016 rr.
Fig. 2. Catch of herring by the domestic fleet in various fishing areas in 1993-2016

B 19951, co BCTyluieHHEM B HEPECTOBOE CTag0 0COo0el YpOXKAWHBIX TOKOJICHUH
1991-1992 rr., npou30onuI0 3HAYUTEIBHOE YBEIMYEHHUE YUCICHHOCTH MOMYJSLIUU aTIaHTHYECKO-
CKaHJIMHABCKOM cenpau. 3a nepuoj ¢ 1995 no 1998 rr. HepecToBsIif 3amac ee Bbipoc ¢ 5 10 11 miiH
T (cM. puc. 1). U3menuncs xapakrtep Murpanuii. Ypenuuuics apean ceiabau. Cenbap cTana 3axo-
JUTHb B pbI00JI0BHYI0 30HY Papepckux octpoBoB (PP3) u skoHoMHueckyto 30Hy Mcmanauu, rae x
€€ MPOMBICITY MPUCTYIWIH CyJla 3TUX cTpaH. OTe4eCTBEHHBIN MPOMBICEN PACHIUPUIICS B CEBEPHOM
W 3amajHoM HampamieHusix. B mepuon orkopma on npoxonmn B OYHM, priO0i10BHOI 30HE 0-Ba
Sn-Maiien u B paitone apxumnenara llnunoepren. Poccuiickue cyaa Takxke MpUIaBIUBAIN CEIbAb
nipu nipomsicie ckymopun B @P3 1 ipu npomeiciie mytaccy B H33. OcenHmii mpoMbIces MPOXO I
B HO3 1o Bxoaa cenbau B TeppuropuaibHbie Boabl HopBerun Ha HepecTUNUINIA, TJe Ha MPOTSKe-
HUU MHOTHX JICT BRIOMPAJICSI OCHOBHON 00BEM OTEYECTBEHHOMN KBOTHI CEJIBIU (CM. pHC. 2).

Jo 2002 r. cxema nenenuss OJY Ha HalnMOHAJIBHBIE TOMU BBITJSAETA CIETYIOIIUM 00pa3oM:
Poccus — 13,62, Hopeerust — 57,0, ®apepckue octposa — 5,5, Ucnanaus — 15,5 u EC — 8,4 %. YacTh
OLY mpubpexHbIe IO OTHOILIEHUIO K 3aIacy CelbIu TOCyAapcTBa MepelaBaiu Uil paclpeielieHus B
paifoHaX OTBETCTBEHHOCTH KOMHCCHH 110 prIO0IOBCTBY B CeBepo-Boctounoii Atnantuke (HEA®DK).
Peanu3zanus oreuecTBEHHON KBOTHI B 3TOT Iiepuo kojiebanack ot 70 1o 100 %.

B okTsa6pe 2002 T. nedcTBHE JOTOBOPEHHOCTEH OBLIO TPUOCTAHOBJICHO, TaK Kak Ha
5-CTOPOHHUX KOHCYJBTAIUAX IO YIIPABJICHUIO 3aMlacoM cenbau HopBerus npeanoxuia yBeInduTh
cBoto oo 110 70 %, a monu apyrux crpaH, kpome Poccun, yMEHbIIUTD OYTH B 2 pa3a U MpOAoJI-
’KaJla HacTauBaTh Ha TaKOM JIEJICHUM Ha BCEX MOCIEAYIONIUX KOHCyNbTanusax. [lo HopBexckomy
npeanoxenuto cxema genenus OJ[Y nomkHa OblIa BBITVIAICTH CleAyromuM oOpasom: Poccust —
13,62, Hopgserus — 70,0, @apepckue octpoa — 3,05, Ucnanaus — 8,66, EC — 4,67 %.
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OpnHako TakoW MPHUHIIMII pacTpe/iesieHns: KBOT HE COOTBETCTBOBAII MHTEpecaM Jpyrux cTpaH. B
teuenue 2003-2006 rr., HECMOTpPsI HAa MHOTOYMCIICHHBIE TMOMBITKH, MPUOPEKHBIE TOCYIapCTBA HE
MOTJIU BbIPa0OTaTh COTIACOBAHHYIO TOUKY 3PEHHsI HA YIIPaBIIEHUE 3aIIaCOM CEeIIbJ, IPEXKIE BCEro
CBs3aHHYIO ¢ pacnpenenenueM O/1Y Ha HanMoHanbHbIE 10IU. PerynupoBaHue npombIcia cenbau B
9TH TOJIbI OCYIIECTBIISAJIOCH HA BPEMEHHOM OCHOBE B paMKax JIBYCTOPOHHUX TOTOBOPEHHOCTEH Me-
KTy IPUOPEIKHBIMU TOCYAapCTBaMU. BBUTY OTCYTCTBUS COTJIAIICHHUS MEXTy TPHOPESIKHBIMH TOCY-
JapCcTBaMU KBOTA Ha MPOMBICEIN celbau B 30He oTBeTcTBeHHOCTH HEA®DK He BhIensanacs.

B suBape 2007 . nocne 4-neTHero nepepeiBa Oblaa JOCTUTHYTA HOBasl JI0TOBOPEHHOCTh MEX-
Ny TPUOPEKHBIMU TOCYAaPCTBAMU, M COTJIACOBAHHBINA MPOTOKOJI MO YIPABJICHUIO 3aMIaCOM aTjaH-
TUYECKO-CKAH/IMHABCKON cenbau Obul moamucaH. CTOpPOHBI COTJIacOoBaJIM HOBBIE JOJHU JCIICHHS
OIY cenpaum Ha HanuoHanbHble KBOTHI: Poccus — 12,82; EC — 6,51; ®apepckue ocTpoBa —
5,16; Ucnannusa — 14,51; Hopserust — 61 %.

B nepuon ¢ 2001 o 2009 rr. mporcxoAnIIo 3HAUUTENbHOE YBEINYEHUE YHCICHHOCTH MOy JIs-
LMY aTIAHTUYECKO-CKAHIMHABCKOM CEJBbIM 3a CUET MOSBJICHUS HECKOJIBKUX OOraThiX MO YUCICHHO-
ctu nokoJsienud 1998, 1999, 2002 u 2004 rr. (cm. puc. 1). B 3Tk roibl 0OTeYECTBEHHBIN MPOMBICEIT
CeJbAM €XKETrOAHO cTapToBal B Havaie ssuBapsi B HO3. Jloms ro10BOTO BBUIOBA CEJbAM, MTOTYUYEHHO-
ro B OYHM, nocrturana 23 %, a B paiione apxunenara [lInunodepren — 24 % (cMm. puc. 2). B stot
YK€ MEePUOJ B CBSI3M C BOSHUKHOBEHHEM BTOPOTO pailoOHa 3MMOBKH CEJIbJIA MPOMBICEI MPOIOIIKAICS
Jake B Jekabpe J0 MOJHOTo BbIOOpa HAalMOHAIBHOM KBOTHL. OOmui BbUIOB cenbau B HO3 B oT-
JenpHbIe ToAbI nocturai 87 % oT romoBoro oobeMa. HanmoHnanpHas KBOTa BBIOMpAIach OTEYECT-
BEHHBIM ()JIOTOM B 3TH T'OJIbI B IIOJTHOM 00BEME.

B 2010 r. Hayanock CHIKEHHE 3araca CelibJiu, KOTOPOe MPOJI0JKAETCS 10 HACTOSIIETO BpeMe-
Hu (cM. puc. 1). [lo npuuuHe MoTerIeH!s U3MEHWIIUCH THAPOIOTUYECKAsl CUTYAllMsl U MUTPALIMOH-
HBIE IyTH CEJIbJIM, @ B UTOT'€ CHU3UJICS BBUIOB M MU3MEHUJIOCH 3HAUEHHE HEKOTOPBIX MPOMBICIOBBIX
paiionos. Ilo npuynHe OTCYTCTBUSI OOraThIX MO YHCIEHHOCTU ToKoJeHui mocie 2004 r., oTcyTCT-
BHsI IOTOBOPEHHOCTH MEXIYy MPUOPEKHBIMU MO OTHOUIECHHUIO K 3amacy CelbAu TocyJapcTBaMu U
exxeronHoro npesbiieHus OY momymnsius aTIaHTUYECKO-CKaHIMHABCKON CeNbJIN CcTajla UCTBIThI-
BaTh JIONOJHUTEIBHYIO HArPY3Ky H, CIIE0BATEIbHO, HEraTUBHOE BO3/ICHCTBUE.

B 2011 r. Ha KOHCYJbTAIMSIX MPUOPEKHBIX TOCYAApPCTB JAenerarueit dapepckux OCTPOBOB
BIIEPBbIE OBLJIO 03BYYEHO MPEUIOKEHUE YBEIWYUTh cBOKO Joiao or OMY arnantuyecko-
CKaHJMHABCKOM cenbu. MOTUBUPOBAHO 3TO jKeNlaHUe ObUIO U3MEHEHUEM PACIIPE/ICTICHHS CelIbIU B
MOCJICIHUE TOJIbl U U3MEHEHUEM XapaKTepa MUTPALMid, B pe3yJibTaTe 4ero OOJbIIee KOTUYECTBO
CeJIbJIM, B TOM YHCIIE HEPECTOBOM, Hauano pacipeneisaThes B @apepckoit pp160i1oBHoI 30He (DP3).

B nepuon ¢ 2011 mo 2013 rr. mOCTENEHHO CHMKAJIOCh KOJUYECTBO CEJbJM, BHUIOBJICHHOUN B
H33 u OYHM, uto ObLIO CBSI3aHO MPEXK/IE BCETO CO CHIKEHHEM aKTUBHOCTH POCCHUKCKOrO (hiioTa B
3UMHUHM TIEPUOJI Ha HEPECTUIIUIIAX U 0oJiee 3amaHbIM HAIpPABICHUEM MUTPALMOHHBIX TOTOKOB B
niepuo Harysa (cMm. puc. 2). B To »xe BpeMst BEIPOCIO TPOMBICIIOBOE 3HAYEHUE palioHa apXuIienara
HInundeprex, rae B OTASNbHBIE TOABI BEUIOB qocTurail 60 % OT HallMOHATBLHOW KBOTHI. 3HAYUTEIb-
HO OOJIBIIE CEeNBAM CyJla CTajdd BBUIABJIMBATH B paiioHe o-Ba SIH-MaiieH. Peanuzanus HanmoHa b-
HoM KBOTBI P® B 3TOT nepuoa 6su1a 6mu3ka k 100 %.

B 2012 r. ®apepckue 0cTpoBa BBIILIN U3 IOTOBOPEHHOCTEW OTHOCUTEIBHO KIIFOYa pacupese-
JIeHHsI KBOT, KOTophIid nefictBoBai ¢ 2007 1. B 2014 r., mocie odopMieHus pe3yabTaToB padOTHI 1O
30HAJILHOMY pacIpe/iefieHUI0 ceibau, HopBerusi o3By4miia KelaHWe YBEIMUYUTH CBOIO JIOJIIO OT
OV cenpau 10 75 %. Poccust, Ucnanaus u EC HactauBaioT Ha COXpaHEHUH B UX OTHOLICHUH CY-
miectBytomero pasaeneHus OJ1Y na kBotel. Haunnas ¢ 2013 r., o0muit 00bemM PpaKkTHIECKOTO BhI-
JIOBA CEJIbJIU MPEBBIIMIAET PEKOMEHIOBAHHBIA U COTJIACOBAHHBIN. DTOT MepesioB POopMHUpPYETCs Tpe-
%J1e Bcero u3 BbuioBa (hiotom dapepckux ocTpOBOB.

B 2014-2015 rr. konm4ecTBO BBUIABIUBAEMOI poccuiickuM ¢iotom cenpau B HO3 Heckoabko
BBIPOCJIO 32 CYET YBEIMUEHUS IPOMBICIIOBBIX HArPY30K BO BpeMsi BO3BPAaTHBIX MUTPAILMi CEeIbAHN Ha
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Hepectunuima (cm. puc. 2). Ilocie 2015 r. poccuiickue pbiO0IOBHBIE KOMIIAHUU MOJTHOCTHIO OTKa-
3aJIUCh OT MPOMBICIIA HA HEPECTWIHINAX B sSTHBape—(heBpaie. YBEINUNUIOCh U KOJTHYECTBO CEIbIH,
BbUIaBIIMBaeMOi B jeTHHii nepuos B OP3 B kauecTBe mpuioBa npu npoMeiciie CKyMOpuu. JTo CTa-
JI0 BO3MOYKHO OJ1arogapsi IBYCTOPOHHHM JOTOBOPEHHOCTSIM Mexay PO u dapepckumu ocTpoBamH,
B COOTBETCTBHH C KOTOPBIMH POCCUICKUM CyZaM pa3pelaeTcsi BBUIOBUTH 10 10 ThIC. T 3TOro BUAA
B KauecTBe npuiosa. B OYHM wu paiione apxunenara [nundepren k 2015 r. nons ocBauBaemoit
KBOTBI cHI3mnack 10 12 u 10 % cooTBETCTBEHHO.

Pe3ynbraThl HAyYHBIX OIEHOK 3araca CeJIbJIH, BHITTOJHEHHBIX B 2016 T., TOKa3bIBAIOT, YTO TEMITHI
YMEHBIIICHHUS 3amaca CHU3WINCh, OJHAKO JalbHEWIIHNE MEPCHEKTHBBI €ro TUHAMUKU MO-IPEKHEMY
HEraTWBHBIE B CBS3M C €CTECTBEHHOW M IPOMBICIIOBOM CMEPTHOCTBHIO M CIa0bIM MOMoOJHEHHEM. B
2016 T. 3HAYUTETHLHO CHU3WIIACH JOJIS CEJIbM, BBUIOBJICHHON poccuiickuM (iorom B HO3 u paiione
apxurienara [lnumoepren. CBsi3aHO 3TO OBLIO TPEXKIE BCETO C pacnopsbkeHrneM MUHHCTEpPCTBA Mpo-
MBILIUIEHHOCTH U pbibonoBcTBa KoponescTtBa HopBerusi, coriacHo KOTOPOMY € IENIbI0 COXPaHEHHS
MOJIOJM HE OBUIM OTKPBITBI IS IIPOMBICIA CEBEpO-BOCTouHAss 4yacTh HD3 m paiioH apxwurenara
numbepren. B 1o e BpeMsi ppIOOIPOMBICIIOBBIN (DJIOT ObUT MEPEOPUEHTUPOBAH HA APYTHE PalOHBI
MOpsI, B pe3yJIbTaTe uero yBeauuuics BbuioB celibau B OUHM no 50 % ot kBoThI PO.

3akiioueHue

HcTopust mpombIcia aTIaHTUYECKO-CKaHIMHABCKOMN cenbau B Hopeexkckom mope B XX B. mo-
CIIy)KUJa SIPKUM U yOeTUTEIbHBIM MPUMEPOM TMOCIEACTBUNA OECKOHTPOJIBHOTO JIOBA PBIOBI. DTOT
HEraTUBHBIN OMBIT HEPAIIMOHAIBHOTO BEJICHUS ITPOMBICIIA U MHOTOJIETHSISI CTATUCTUKA JI0KA3bIBAIOT
TOT (1)aKT, YTO BBIIMMOJIHCHUC COTIACOBAHHBIX CTPpaHAMHW-Y4YaCTHULAMHU ITPOMBICIIA CCJILJANW HAYyYHbIX
pexomenaanuii UKEC, ocHOBaHHBIX Ha MPUHIUIIAX OCTOPOXKHOIO MOJX0/a, U COBMECTHOE Palfo-
HaJbHOE YIPABJICHHUE 3aI1aCOM CEJIbJIU CIIOCOOCTBYIOT COXPAaHEHUIO HanboJiee CTaOUILHOTO YPOBHS
3amaca M ONTUMAIBbHOMY JJisi pabOThl PHIOOIPOMBICIOBOTO (PIIOTa YPOBHIO M3BATUS 00bekTa. Pe-
3yJbTaTbl MHOI'OJICTHCTO BCACHHA ITPOMBICIIA aTJIaHTI/I'-ICCKO-CKaHHHHaBCKOﬁ CCJIbU OTCUYCCTBCH-
HeIM ¢uiotom B CeBepo-BocTouHoil ATiaHTHKE yKa3bIBalOT HA TO, YTO MPH T'PAMOTHOM HAyYHOM
COITPOBOXKACHNN pI)I6OJIOBCTBa " ONI€paTuBHOM, CBOCBPEMCHHOM pCarupoBaHumn (1).HOTa Ha U3MCHC-
HUS CpeJbl, COCTOSIHUS 3araca U MPOAYKTUBHOCTH MPOMBICIIOBBIX PallOHOB BO3MOXKHA pealln3alus
OTCUECTBEHHOU KBOTEI B IIOJIHOM O6”I)€Me Ha IPOTAKCHHUU OOJITUX JICT.
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SCREENING FOR ANTIMICROBIAL ACTIVITIES OF THE ETHANOLIC EXTRACT
DERIVED FROM FICUS HISPIDA L.F. LEAVES (MORACEAE) AGAINST
FISH PATHOGENS

Use of natural products has been considered as an alternative to antibiotics in fish health management
to control bacterial infections in aquaculture. Many plants were shown to have potential for being effective
herbal drugs against the fish and other aquaculture pathogens. Therefore, the aim of this study was to test
the efficacy of ethanolic extract prepared from Ficus hispida leaves against fish pathogens, Aeromonas hy-
drophila, Citrobacter freundii, Pseudomonas fluorescens to evaluate the possible use of this plant in prevent-
ing infections caused by these bacteria in aquaculture. The antimicrobial susceptibility testing was done on
Muller-Hinton agar by disc diffusion method (Kirby-Bauer disk diffusion susceptibility test protocol). Mul-
ler-Hinton agar plates were inoculated with 200 and 400 uL of standardized inoculum (10° CFU/mL) of bac-
terium and spread with sterile swabs. Aeromonas hydrophila (strain E 2/7/15) isolated locally from gill of
rainbow trout (Oncorhynchus mykiss Walbaum) and Pseudomonas fluorescens (strain E 1/7/15) isolated lo-
cally from internal organs of rainbow trout with clinical features of furunculosis (kidneys were gray, liver
was pale and fragile, enlarged spleen with exudate in the body cavity), as well as Citrobacter freundii iso-
lated locally from gill of eel (Anguilla anguilla L.) with clinical features of disease were used as test organ-
isms. Our results from the disc diffusion assay indicated that the A. hydrophila revealed intermediate suscep-
tibility concerning to ethanolic extract obtained from leaves of F. hispida (inhibition zone diameters were
ranged from 8 to 12 mm). The most effective at least causing a zone of inhibition 14-16 mm was ethanolic
extract from F. hispida against P. fluorescens both in 200 uL of standardized inoculum (10° CFU/mL) of
bacterium (inhibition zone diameters were ranged from 15 to 16 mm) and 400 uL (14-15 mm). Our results
demonstrated that the C. freundii revealed intermediate susceptibility F. hispida (inhibition zone diameters
were ranged between 11 and 15 mm). Thus, the preliminary screening assay indicated that F. hispida leaves
extract possess great potential for the therapy of bacterial infections and may be used as a natural antiseptic
and antimicrobial agent. Further investigation needs to be focused on isolation and identification of those
bioactive compounds, which would be a platform for further pharmacological studies, in vivo tests and prac-
tical applications in fish health management.

Key words: Ficus hispida L.f., antimicrobial activity, Aeromonas hydrophila, Citrobacter freundii,
Pseudomonas fluorescens, Kirby-Bauer disk diffusion susceptibility test.

I''M. Tkauenko, JI.U. Bywon, J. Tepex-Maeckas, 3. OcagoBckuii
CKPUHUHI AHTUMUKPOBHOU AKTUBHOCTH YTAHOJIBHOI'O DKCTPAKTA,
BBIIEJIEHHOI'O U3 JIMCTBEB FICUS HISPIDA L.F. MORACEAE)
OTHOCUTEJIBHO ITATOI'EHOB PbIb

Hcnonvzosanue npooykmos npupooH020 NpOUCXOHCOeHUs PACCMAMPUBAEMCI KAK AlbINePHAMUEd aMH-
mubuomuxam 0Jis1 6opbOLL ¢ bakmepuarbHbIMU UHGexyusmu 6 akeakyiomype. bvlio nokazano, wumo mnozue
pacmenust 061a0arm mepanesmuyeckum NOMeHYUaIom 01s 3QPHEeKmusHo20 ux NPUMeHeHUss OMHOCUMETbHO
MUKPOOHBIX 8030youmenet. Ilosmomy yenvro 3moeo uccied08anus ObLIO NPOGEPUNb AHMUMUKPOOHYIO 3¢h-
PexmusHoCmb IMAHONLHO20 IKCMPAKMA, NOAYYeHHO20 u3 aucmues Ficus hispida L.f., omnocumenvho ma-
Kux namoeenog pwio, kax Aeromonas hydrophila, Citrobacter freundii, Pseudomonas fluorescens ons oyenku
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B03MOICHO20 UCHONIL3OBAHUS ITNO20 PACHEHUs sl NPEOOMBPAYEHUsL UHPDEKYULL, 6bI36AHHBIX dIMUMU OAKMe-
pusmu 6 axeaxyromype. Hccredosanue anmumuxpoOHoUu ¥y8cmeumenbHOCmy onpeoeisiiu ¢ NOMOWbI0 OUC-
Ko-ougpgyszuonnoco memooa baiiepa—Kupou. B uawku ¢ acapom Muller-Hinton unoxynuposaru 200 u
400 mxn cmandapmusuposannozo unoxyiama (10° KOE/un) 6axmepuu u pacnpedeisiu e2o cmepuibHbLMu
mamnonamu. Aeromonas hydrophila (wmamm E 2/7/15,) uzonuposanHulii 10KAIbHO € 2#cabp paoyncrou gho-
penu (Oncorhynchus mykiss Walbaum), u Pseudomonas fluorescens (wmamm E 1/7/15), evloenennvlil u3z
BHYMPEHHUX OP2AHO8 PAOYICHOU hopenu ¢ KIuHudeckumu npusHaxamu gypyuxyiesa, a maxace Citrobacter
freundii, evloenennviti uz scabp yeps (Anguilla anguilla L.) ¢ knunuueckumu npusnaxamu 3a001€6aHuUs, UC-
NONBL306AIU 8 KAUeCmee Mecmosulx MUKpoopeanusmos. Hawu pezyremamor noxasanu, umo A. hydrophila
BbIABUL NOCPEOCNBEHHYIO 8O0CHPUUMHUBOCHL OMHOCUMETbHO SMAHOILHO20 IKCMPAKMA, NOJIYYEHHO20 U3
aucmoes F. hispida (Ouamempot 301 uneubuposanus sapvuposanucy om 8 0o 12 um). Haubonee s¢hgpexmus-
HbIM, MO Kpalinel Mepe, Bbl3bleAIOWUM 30HY UHUOUposanus pocma 14—16 mm, oxazancs sKkcmpaxm
F. hispida omnocumenvro P. fluorescens xax npu nanecenuu 200 MKI cmanHOapmu3uposanHo20 nocesHo20
Mamepuana (Ouamemp 30H sapvuposaics om 15 0o 16 um ), max u 400 mxn (14—15 mm). Hawu pezyroma-
mol maxkdice nokazanu, umo C. freundii noxazan nocpedcmeennylo 80CnpuuMuugocms Kk sxkcmpaxkmy F.
hispida (Ouamempot 301 sapvuposaruce om 11 0o 15 mm). Takum obpazom, npeosapumenbHulll CKPUHUHS-
ananus eviAsuUa, umo skempaxm aucmoes F. hispida obnadaem anmubaxmepuanvivim nOMeHYuaIiom 6 me-
panuu 6axmepuanrbHulX UHGeKyul in Vitro u MOA*Cem UCnonb306AMbCS 8 KAYeCmee NPUPOOHO20 AHMUCENTU-
Ka U aHMUMUKpoonoeo azenma. Janvhetimiue Hawu uccied08anus 6y0ym cocpeoomoueHsvl Ha 6bl0eIeHUU U
uoeHmugurkayuu 6UOI0UYECKU AKMUBHBIX COeOUHEHU, KOMmopble CMAanym niamgopmou 0jis OalbHeuuux
GPapmaronrocuuecKux uccie008aHuil in vivo u npaKmudecKux npumMeHeHutl 6 aKkeaxyibmype 10C0Ceblx pulo.

Knioueevie cnoea: Ficus hispida L.f, aumumuxpoonas axkmusnocms, Aeromonas hydrophila,
Citrobacter freundii, Pseudomonas fluorescens, oucxo-ouggysuonnwviii memoo baviepa—Kupou.

Introduction

Fish farming is now a sufficiently large and a mature industry, contributing 17 percent of the
global animal-based protein supply in 2010 [20], that have justified the development of an effective
range of antimicrobial agents [1]. Currently, bacterial infections in aquaculture are mainly con-
trolled by antibiotics. However, recently, the use of antibiotics in aquaculture has received consid-
erable attention because their use can lead to the development of drug resistant bacteria, thereby re-
ducing drug efficacy. Moreover, the accumulation of antibiotics both in the environment and in fish
can be potentially risky to consumers and the environment [11]. Consequently, there is an urgent
need for development of alternative therapies against bacterial pathogens in aquaculture.

Use of natural products has been considered as an alternative to antibiotics in fish health man-
agement to control bacterial infections in aquaculture. Many plants were shown to have potential
for being effective herbal drugs against the fish and other aquaculture pathogens [12]. Additionally,
it is an attractive method for increasing the protective capabilities of fish [11]. Ficus (Moraceae)
species are reported to have antimicrobial activity against several pathogenic bacteria and have been
used as traditional medicines for the treatment of human diseases [2, 6, 13, 14]. Moreover, in line
with the growing interest in the antibacterial properties of different plants, in our previous re-
searches, we have used ethanolic extracts derived from leaves of various Ficus species to assess an-
tibacterial activity against harmful fish pathogens, Aeromonas hydrophila, Citrobacter freundii,
Pseudomonas fluorescens [15-18].

Ficus L. is one of the largest genera of angiosperms, with about 750 species of terrestrial trees,
shrubs, hemi-epiphytes, climbers and creepers oCcurring in the tropics and subtropics of the world
[4]. Ficus hispida L.f., commonly known as the hairy fig or the rough-leafed stem fig, is a shrub or
tree that can grow up to 15 m tall [10]. It is a dioecious, bat-dispersed species [7], distributed from
Sri Lanka to India, and from South China across Southeast Asia to Australia [4]. This species is
used for treatment of several disorder, e.g., ulcers, psoriasis, anemia, piles jaundice, vitiligo, hemor-
rhage, diabetes, convulsion, hepatitis, dysentery, biliousness, and as lactagogue and purgative
agents [2]. In India, it is commonly cultivated for its pharmacological properties such as antidiar-
rheal activity, as well as neuroprotective and hepatoprotective effects. It was reported that almost all
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parts of this plant are used as a folklore remedy for the treatment of various ailments by the Indian
traditional healers, but the leaves are of particular interest, among other parts, from a medicinal
point of view. Additionally, the fruit is known to be active as aphrodisiac, tonic, lactagogue and
emetic [2]. F. hispida was chosen for its abundance of alkaloids, carbohydrates, proteins and amino
acids, sterols, phenols, flavonoids, gums and mucilage, glycosides, saponins, and terpenes [6].
Therefore, the aim of this study was to test the efficacy of ethanolic extract prepared from F. his-
pida leaves against fish pathogens, Aeromonas hydrophila, Citrobacter freundii, Pseudomonas
fluorescens to evaluate the possible use of this plant in preventing infections caused by these bacte-
ria in aquaculture.

Materials and methods

Collection of Plant Material. The leaves of F. hispida were sampled in M.M. Gryshko Na-
tional Botanical Garden (Kyiv, Ukraine). The whole collection of tropical and subtropical plants at
M.M. Gryshko National Botanical Garden (Kyiv, Ukraine) (including Ficus spp. plants) has the status
of a National Heritage Collection of Ukraine. The sampled leaves of Ficus spp. were brought into the
laboratory for antimicrobial studies. Freshly crushed leaves were washed, weighted, and homogenized
in 96% ethanol (in proportion 1:10) at room temperature, and centrifuged at 3,000 g for 5 minutes. Su-
pernatants were stored at -20 °C in bottles protected with laminated paper until required.

Method of Culturing Pathological Sample. Aeromonas hydrophila (strain E 2/7/15) isolated
locally from gill of rainbow trout (Oncorhynchus mykiss Walbaum) and Pseudomonas fluorescens
(strain E 1/7/15) isolated locally from internal organs of rainbow trout with clinical features of fu-
runculosis (kidneys were gray, liver was pale and fragile, enlarged spleen with exudate in the body
cavity), as well as Citrobacter freundii isolated locally from gill of eel (4dnguilla anguilla 1L.) with
clinical features of disease were used as test organisms. Samples of internal organs (kidneys, spleen,
liver) weighting 2 g were taken and homogenized before preincubation in TSB broth (Tripticase
Soya Broth, Oxoid) for 24 hrs. After preincubation, bacterial culture was transferred to two differ-
ent cultivation media: TSA (Tripticase Soya Agar, Oxoid) and BHIA (Brain Heart Infusion Agar,
Oxoid) supplemented with 5% of sheep blood (OIE Fish Diseases Commission, 2000). After 48 hrs
of incubation at 27°C, characteristic pink colonies were selected for further examination. Bacterial
species were identified with the use of the oxidase test and API E test kit (Biomerieux, France). The
results of the test were interpreted in accordance with the manufacturer's protocol, after 24 hrs of
incubation at 27°C. Codes ++V-V---+V+++---—+-VV+ in API E test were identified as 4. hydro-
phila. The strain was obtained from Diagnostics Laboratory of Fish and Crayfish Diseases, Depart-
ment of Veterinary Hygiene, Provincial Veterinary Inspectorate in Olsztyn (Poland).

Bacterial Growth Inhibition Test of Plant Extracts by the Disk Diffusion Method. Strains
tested were plated on TSA medium (Tryptone Soya Agar) and incubated for 24 hrs at 25 °C. Then
the suspension of microorganisms was suspended in sterile PBS and the turbidity adjusted equiva-
lent to that of a 0.5 McFarland standard. The disc diffusion assay (Kirby-Bauer Method) was used
to screen for antibacterial activitg [3]. Muller-Hinton agar plates were inoculated with 200 and 400
pL of standardized inoculum (10° CFU/mL) of bacterium and spread with sterile swabs.

Sterile filter paper discs impregnated by extract were applied over each of the culture plates, 15
min after bacteria suspension was placed. The antimicrobial susceptibility testing was done on Mul-
ler-Hinton agar by disc diffusion method (Kirby-Bauer disk diffusion susceptibility test protocol). A
negative control disc impregnated by sterile ethanol was used in each experiment. The sensitivity of
strain was also studied to the commercial preparation with extracts of garlic (in dilution 1:10, 1:100
and 1:1000). After culturing bacteria on Mueller-Hinton agar, the disks were placed on the same
plates and incubated for 24 hrs at 25°C. The diameters of the inhibition zones were measured in mil-
limeters, and compared with those of the control and standard susceptibility disks. Activity was evi-
denced by the presence of a zone of inhibition surrounding the well.

Each test was repeated six times and the average values of antimicrobial activity were calcu-
lated. The following zone diameter criteria were used to assign susceptibility or resistance of bacte-
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ria to the phyt oChemicals tested: Susceptible (S) > 15 mm, Intermediate (I) = 11-14 mm, and Re-
sistant (R) < 10 mm.

Results and discussion

Our results from the disc diffusion assay indicated that the A. hydrophila (200 and 400 ul of stan-
dardized inoculum) revealed intermediate susceptibility concerning to ethanolic extract obtained from
leaves of F. hispida (inhibition zone diameters were ranged from 8 to 12 mm) (fig. 1).

Fig. 1. Antimicrobial activity of ethanolic extracts obtained from F. hispida (1) against Aeromonas
hydrophila. Muller-Hinton agar plates inoculated with 200 (A) and 400 uL (B) of standardized inoculum
(108 CFU/mL) of bacterium (B)

The most effective at least causing a zone of inhibition 14-16 mm was ethanolic extract from
F. hispida against Pseudomonas fluorescens both in 200 pL of standardized inoculum (10®
CFU/mL) of bacterium (inhibition zone diameters were ranged from 15 to 16 mm) and 400 pL (14-
15 mm) (fig. 2).

Fig. 2. Antimicrobial activity of ethanolic extracts obtained from F. hispida (1) against Pseudomonas
fluorescens. Muller-Hinton agar plates inoculated with 200 (A) and 400 puL (B) of standardized inoculum
(108 CFU/mL) of bacterium (B)
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Our results demonstrated that the C. freundii (200 and 400 pl of standardized inoculum) re-
vealed intermediate susceptibility F. hispida (inhibition zone diameters were ranged between 11
and 15 mm) (fig. 3).

Fig. 3. Antimicrobial activity of ethanolic extracts obtained from F. hispida (1) against Citrobacter freundii.
Muller-Hinton agar plates inoculated with 200 (A) and 400 pL (B) of standardized inoculum (108 CFU/mL)
of bacterium (B)

Chatterjee and co-workers (2015) screened leaf methanol extract from F. hispida for chemical
content, antioxidant and antibacterial activity. Bacteria tested included 5 strains of Gram-positive
Salmonella typhi (NCTC-74, B-111, C-145, E-3404, and A-2467) and 5 strains of Gram-negative
Staphylococcus aureus (ML-357, ML-15, ML-366, ML-276, and ML-145.). Results showed
S. aureus strains to have generally lower susceptibility to the extracts compared to S. #yphi. Among
the former, S. aureus ML-145 was not affected by any concentration tested (1-25 mg/ml), whereas
strains ML-357, ML-366, and ML-276 were inhibited with MIC 25 mg/ml, and strain ML-15 was
inhibited with MIC 10 mg/ml. Phytochemical analysis of the extract showed the presence of fla-
vonoids, tannins, steroids, glycosides, and saponins, as well as absence of alkaloids and amino ac-
ids. Total phenolic content of the extract was almost twice as high as total flavonoid content [5].

The broad antibacterial activities of this extract, apparently, could be explained as a result of
the plant secondary metabolites. Previously it has been reported [13, 14], that the therapeutic prop-
erties of Ficus species may be attributed to the presence of a wide range of phytochemical com-
pounds. In general, Ficus species were reported to have the rich array of polyphenolic compounds.
In particular, flavonoids and isoflavonoids are responsible for the extract's strong antioxidant activ-
ity that may be useful in preventing diseases involving oxidative stress [13]. Ali and Chaudhary
(2011) have reported that F. hispida contains wide varieties of bioactive compounds from different
phytochemical groups like alkaloids, carbohydrates, proteins and amino acids, sterols, phenols, fla-
vonoids, gums and mucilage, glycosides, saponins, and terpenes [2]. Two substantial phenanthroin-
dolizidine alkaloids, 6-O-methyltylophorinidine and 2-demethoxy-tylophorine, and a novel bi-
phenylhexahydroindolizine hispidine from stem and leaves of F. hispida were isolated by
Venkatachalam and Mulchandani (1982) [19]. Recently, hispidin has been reported to have antican-
cer activity [2]. All the detected phenolic acids are known to have antimicrobial and antioxidant
properties [8]. Consequently, the antimicrobial property of F. hispida extract may be due to its con-
stituents. Antibacterial flavonoids might be having multiple cellular targets, rather than one specific
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site of action [9]. One of their molecular actions is to form complex with proteins through nonspe-
cific forces such as hydrogen bonding and hydrophobic effects, as well as by covalent bond forma-
tion. Thus, their mode of antimicrobial action may be related to their ability to inactivate microbial
adhesins, enzymes, cell envelope transport proteins, and so forth. Lipophilic flavonoids may also
disrupt microbial membranes [9].

Conclusions

The ethanolic extract obtained from F. hispida leaves showed varying inhibitory activities
against all the test organisms. Thus, the preliminary screening assay indicated that F. hispida leaves
extract possess great potential for the therapy of bacterial infections and may be used as a natural
antiseptic and antimicrobial agent. Further investigation needs to be focused on isolation and identi-
fication of those bioactive compounds, which would be a platform for further pharmacological stud-
ies, in vivo tests and practical applications in fish health management.
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TISSUE-SPECIFIC RESPONSES OF PROTEIN OXIDATIVE DESTRUCTION
IN RAINBOW TROUT (ONCORHYNCHUS MYKISS WALBAUM) EXPOSED
TO DISINFECTANT “CIP” FORMULATED WITH PERACETIC ACID
AND HYDROGEN PEROXIDE

The aim of this study was to evaluate the impacts of disinfection processes with disinfectant “CIP”
based on 15% peracetic acid (PAA) and 20% H,O, on the aldehydic and ketonic derivatives of oxidatively
modified proteins in the muscle, gill, hepatic and cardiac tissues of juvenile rainbow trout (Oncorhynchus
mykiss). In the disinfectant exposure, fish were bathed with Disinfectant “CIP” solution in final concentra-
tion 16 mL per m® (Group II). Fish were bathed for 20 min and repeated three times every 3 days. Bathing
with Disinfectant “CIP” were taken in the morning before fish feeding. Control fish (Group 1) were handled
at same manner as Group Il but without Disinfectant “CIP” treatment. Two days after the last bathing,
twenty two individuals from each group were sampled. Fish were not anesthetized before tissue sampling.
Findings of this study showed that protein damage in gill tissue is decreased in “CIP”-exposed group when
compared with control group. Carbonyl derivatives as biomarkers of protein damage in the muscle tissue
showed a downward trend after disinfectant treatment. Similarly, oxidative modification of protein also
showed a downward trend after disinfection treatment in the hepatic tissue. In this study, no significant
changes in carbonyl contents as oxidative damage of proteins of hepatic and cardiac tissues of “CIP”-
treated group compared with control group was observed. Our studies indicated that “CIP "-Disinfectant in
final concentration 16 mL per m’ could at least partly attenuate protein damage and can be used for prophy-
lactic disinfecting treatment of rainbow trout.

Key words: peracetic acid, hydrogen peroxide, disinfection, oxidatively modified proteins, aldehydic
and ketonic derivatives, muscle, gill, liver, heart.

I'.M. Tkauenko, M. I'pyaueBckas
TKAHECIIEHUU®UNYECKUE UBSMEHEHUSA B COIEP KAHUU OKUCJIUTEJIBHO-
MOJAPUIINPOBAHHBIX BEJIKOB B PAZ[YH(HOﬁ ®OPEJIU (ONCORHYNCHUS
MYKISS WALBAUM), I[E?nI/IH(I)I/IHI/IPOBAHHOﬁ «CIP»-AESUH®EKTAHTOM HA

OCHOBE NEPYKCYCHOM KNCJIOTHI U TIEPEKUCH BOAOPOJIA

Lenv Oannoco uccnedosanusi — oyeHums 8030elcmeue npoyeccos8 oeungexyuu oe3urpuyupyrouum
cpeocmeom «CIP» na ocnose 15 % nepykcycrnoti kucniomol u 20 % H,0, Ha codepocanue anb0ecuonvix u
KeMOHOBbIX NPOU3BOOHBIX OKUCIUMETbHO-MOOUDUYUPOBAHHBIX DETKO8 68 MbIUYAX, HCAOPAX, NeUeHOUHOU U
cepoeunoll mrausx paoysicrou gopenu (Oncorhynchus mykiss). Bozoeiicmsue dezungpuyupyroweo cpedcm-
6a «CIP» 6 xoneunoii konyenmpayuu 16 mn/m’ cocmosano 6 kynanuu pei € smom pacmeope & meyenue
20 mun (epynna Il). IIpoyedypy nosmopsnu mpu pasza yepes xadicovie 3 OHi. Kowmpoavnyio epynny pulo
(epynna 1) obpabamvieanu 6000u 6e3 de3uHGeKMmanmos max dice, Kaxk u onvimuyio epynny. Yepes 0ea oms
nocie nocieone2o Kynamus ovliu omoopavl 08adyams 08e pulovl U3z Kaxcoou epynnwsl. Pezynivmamuol smozo
uccnedosanus NOKA3AU, YMO  coOepicanue KapOOHUNbHBIX NPOU3BOOHBIX  OKUCIUMENbHO-MOOUPU-
YUPOBAHHBIX OEIKO8 8 HCADEPHOU MKAHU CHUNCACTCA 8 0e3UHDUYUPOBAHHOU epynne pvlh NO CPABHEHUIO C
KOHmMpobHOU. Kemonosvie npouzgoonvie KaK OUOMApPKePbl NOGPEICOeHUsl OEIKA 6 MbIULEeUHOU MKAHU NOKA-
3aU MAKIHCEe MEHOCHYUIO K CHUNCEHUIO NOCAe 0e3UHDUYUPYIOWUX mMeponpusmuil. AHAT0SUYHbBIM 00PAZOM
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OKUCTUMENbHASL MOOUUKaAyus Oeaka maxdice NPoOeMOHCHPUPOBALA MEHOEHYUIO K CHUJICEHUIO Noce Oe-
BUHPEKYUOHHOU 00pabomKu 6 mKaHu newenu. B smom ucciedosanuu e ObLI0 0OHAPYICEHO CYUWECMBEHHBIX
UBMEHEHULL COOEPACAHUSL KAPOOHUNIO8 8 NEYEHOYHOU U CEPOSHHOU MKAHAX Nocie 00pabomKu 0e3uHpeKman-
mom «CIP». Hawu uccnedosanus nokazanu, ymo oezunguyupyiowee cpeocmeo « CIPy 6 KoHeuHOU KOHYeH-
mpayuu 16 MM Mmodcem, no menvuiei Mepe, YacmuiHo 0cnabums nopedNcOeHue HeIKa 6 MKAHsX U MOJICEm
ObIMB UCNONB30BAHO 0151 NPODUILAKINUYECKUX 0e3UHDEKYUPYIOUUX MEPONPUIMULL Y PAOYIICHOU ghopeu.
Knwuesvle cnosa: nepykcycuas Kucioma, nepeKkuch 6000pood, Oe3uH@exyus, OKUCIUMEIbHO-
MOOUpuyUposanuvle HEIKU, atbOecuOHble U KenMoHO8ble NPOU3BOOHbLE, MbIUYbL, HCADPLL, Neyelb, cepoye.

Introduction

Peracetic acid (PAA) is a strong disinfectant with a wide spectrum of antimicrobial activity.
PAA is a strong oxidizing disinfectant, which is currently sold in several commercial compounds.
Strong PAA solutions have to be handled with care but the PAA (CH3CO;H) itself breaks down in
water into acetic acid (C,H4O;) and hydrogen peroxide (H,O,) and further into water and oxygen,
which all are rather harmless compounds [10]. The mechanism of the toxicity might be that PAA
and H,O, are exogenous sources of reactive oxygen species (ROS). They can pass the cell mem-
brane and increase the endogenous ROS concentration [12]. Hydrogen peroxide can transport
across membranes by free diffusion and is scavenged by antioxidant enzymes, i.e. catalase and glu-
tathione peroxidase under normal conditions [2]. Excess hydrogen peroxide can react with free Cu
and Fe in the cytosol and form hydroxyl radicals leading to damage in macromolecules [4].

Useful effects of PAA application in aquaculture are very well documented [5, 9, 14-21].
Aquaculture-related research with PAA products includes in vitro assessments, where promising
disinfection action has been documented [14-21]. The demonstrated in vitro efficacy of the PAA-
based product suggests its great potential especially to control Ichthyophthirius multifiliis infections
in commercial aquacultural systems [17]. PAA concentrations of 0.3 ppm were able to kill all
theronts of I multifiliis in 120 min. Meinelt and co-workers (2007) recommend an interval-
application of 0.3 to 0.5 ppm PAA for 30 to 150 min and should be prolonged for two life cycles of
the parasite [15]. Biotic parameters as e. g. fish species, and age as well as abiotic parameters as e.
g. temperature, pH and organic load of the water could possibly influence the efficiency of the PAA
application and should therefore be taken into account while picking the dosage and length of the
PAA exposure [15]. Straus and Meinelt (2009) have determined the acute toxicity of two products
containing 4.5% and 40% PAA to I. multifiliis theronts from two geographically separate isolates
[18]. Theronts were exposed to concentrations of PAA in 96-well plates containing groundwater at
23 °C. Acute toxicity was observed over a 4-h period. No significant difference in the median lethal
concentration (LCso) estimates was evident between the two isolates at 4 h with the 4.5% PAA
product (0.146 versus 0.108 mg/l PAA), while there was a statistical difference between the 4 h
LCso with the 40% PAA product (0.274 versus 0.158 mg/l PAA) [18].

Straus and co-workers (2012) determined the effectiveness of PAA for fungus control on chan-
nel catfish (Ictalurus punctatus, Rafinesque) eggs. The study consisted of five PAA concentrations
(2.5, 5, 10, 15 and 20 mg-L™") and an untreated control in a flow-through system. Eggs were treated
twice daily until the embryos developed eyes. When hatching was complete for all viable eggs, fry
were counted to determine the percent survival in each treatment. Fungal growth was severe in the
untreated controls resulting in 11% survival. Treatments of 2.5, 5 and 10 mg-L" PAA were signifi-
cantly different from the controls (P<0.05). The highest percent survival of hatched fry was with 5
mg' L' PAA administered twice daily; the 2.5 mg'L™' PAA treatment had slightly less survival, but
gives a higher margin of safety in case of treatment error. Very little fungus was present in treat-
ments receiving 2.5 mg-L"' PAA or higher, and concentrations of 15 and 20 mg'L™' PAA were toxic
to the eggs. The mean survivals in the 0, 2.5, 5, 10, 15 and 20 rng-L'1 PAA treatments were 11%,
60%, 63%, 62%, 32% and 0%, respectively [20].
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Therefore, the aim of this study was to evaluate the impacts of disinfection processes with CIP-
Disinfectant based on 15% PAA and 20% H,0O, on the aldehydic and ketonic derivatives of oxida-
tively modified proteins in the muscle, gill, hepatic and cardiac tissues of juvenile rainbow trout
(Oncorhynchus mykiss Walbaum).

Materials and methods

Fish. Juveniles of rainbow trout at the age of 0+ (in the first year of life) came from spawning
in Department of Salmonid Research, Inland Fisheries Institute (Rutki, Zukowo, Poland). Fish were
fed daily of feed with using of tape feeders. Feed daily dose was calculated according to the appli-
cable feed table, depending on the water temperature. Fish were starved one day prior to experi-
ment. Forty four clinically healthy rainbow trout (O. mykiss) with a mean body mass of 45.8+1.2 g
were used in the experiments. Experiments were performed at a water temperature of 16+2 °C and
the pH was 7.5-7.6. The dissolved oxygen level was about 12 ppm with additional oxygen supply.
Every morning were measured temperature and the oxygen content in the water, using thermometer
and oxygen meter, respectively. All enzymatic assays were carried out at Department of Zoology
and Animal Physiology, Institute of Biology and Environmental Protection, Pomeranian University
in Slupsk (Poland).

The fish were divided into two groups and held in 250-L square tanks (70 fish per tank). As
disinfecting agent was used Disinfectant “CIP” solution based on 15% PAA and 20% H,0, (firm
“Biochem-Art”, Gdansk, Poland). It was admitted to market by the license No. 0508/04 of Minister
of Health in Poland (27.01.2004) as biocidal product named Disinfectant “CIP” [8]. In the disinfec-
tant exposure, fish were bathed with Disinfectant “CIP” solution in final concentration 16 mL per
m’® (Group II). Fish were bathed for 20 min and repeated three times every 3 days. Bathing with
Disinfectant “CIP” were taken in the morning before fish feeding. Control fish (Group I) were han-
dled at same manner as Group II but without Disinfectant “CIP” treatment. Two days after the last
bathing, twenty two individuals from each group were sampled. Fish were not anesthetized before
tissue sampling.

Isolation of tissues. Muscle, gill, hepatic and cardiac tissues were removed from trout after de-
capitation. One trout was used for each homogenate preparation. Briefly, tissues were excised,
weighted and washed in ice-cold buffer. The minced tissue was rinsed clear of blood with cold iso-
lation buffer and homogenized in a glass homogenizing vessel with a motor-driven pestle on ice.
The isolation buffer contained 100 mM tris-HCI; pH of 7.2 was adjusted with HCI.

Biochemical assays. All enzymatic assays were carried out at 25+0.5 °C using a Specol
11 spectrophotometer (Carl Zeiss Jena, Germany). The enzymatic reactions were started by adding
the homogenate suspension. Each sample was analyzed in triplicate. The protein concentration in
each sample was determined according to Bradford (1976) using bovine serum albumin as a stan-
dard [3]. The rate of protein oxidative destruction was estimated from the reaction of the resultant
carbonyl derivatives of amino acid reaction with 2,4-Dinitrophenylhydrazine (DNFH) as described
by Levine and co-workers (1990) [11] and as modified by Dubinina and co-workers (1995) [7].
DNPH was used for determining carbonyl content in soluble and insoluble proteins. Carbonyl
groups were determined spectrophotometrically from the difference in absorbance at 370 nm (alde-
hydic derivatives, OMP379) and 430 nm (ketonic derivatives, OMP43) and expressed in nmol per
mg of tissue protein.

Statistical analysis. The obtained results were analyzed statistically using the Statistica 8.0
software package (StatSoft, Krakow, Poland). Results are expressed as mean + S.E.M. Kolmo-
gorov-Smirnov test was applied to evaluate normality of the data. As most of the distributions devi-
ated from the normal distribution, non-parametric tests were used for further analyses. To assess the
differences between the studied group and untreated control, the non-parametric Mann-Whitney U-
test was used, and P-values of less than 0.05 were considered as significant [22].
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Results and discussion

Oxidized proteins are increased with oxidative stress and in some pathological conditions [13].
The most protein modification caused by oxidative stress is the carbonyl groups; the most sensitive
amino acids are arginine, lysine, proline, threonine, and glutamic acid. Reactive protein carbonyls
reflect the degree of oxidative damage and serve as a biomarker for oxidative stress [13]. For detec-
tion of reactive protein carbonyl groups, several methods are available, including DNPH assay [11].
Thus, levels of aldehydic and ketonic derivatives of oxidatively modified proteins in the muscle,
gill, hepatic and cardiac tissues of juvenile rainbow trout of unhandled and Disinfectant “CIP”-
exposed group were presented in Fig. 1.

Carbonyls contents as biomarkers of oxidative stress showed non-significant changes between
unhandled and Disinfectant “CIP”-exposed group except muscle and gill tissues (figure). Ketonic
derivatives of protein carbonyls content in these tissues of “CIP”-exposed trout was lowered by
31% (p=0.003) and by 21% (p=0.003) respectively compared to control group (Fig. 1B). Aldehydic
derivatives of oxidatively modified proteins in gill tissue of Disinfectant “CIP”-exposed trout was
also decreased by 17.5% (p=0.007) (Fig. 1A).
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Aldehydic (A) and ketonic derivatives (B) of oxidatively modified proteins in the muscle, gill, hepatic and
cardiac tissues of juvenile rainbow trout of control and “CIP”-exposed group.
Data are represented as mean = S.E.M. (n=11). * — the significant change was shown as p<0.05 when
compared values of control and disinfected groups

The aim of this study was to evaluate the effect of Disinfectant “CIP” based on PAA and H,0O,
on aldehydic and ketonic derivatives of oxidatively modified proteins in muscle, gill, hepatic and
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cardiac tissues of rainbow trout. Findings of this study showed that protein damage in gill tissue is
decreased in “CIP”-exposed group when compared with control group (figure). Carbonyl deriva-
tives as biomarkers of protein damage in the muscle tissue showed a downward trend after disinfec-
tant treatment. Similarly, oxidative modification of protein also showed a downward trend after dis-
infection treatment in the hepatic tissue. In this study, no significant changes in carbonyl contents as
oxidative damage of proteins of hepatic and cardiac tissues of “CIP”-treated group compared with
control group was observed (figure).

The most likely explanation is a tissue-specific difference in the intracellular levels of oxidized
proteins, reflecting the balance between the rate of protein oxidation and the rate of oxidized protein
degradation [13]. This balance is a function of factors leading to the generation of ROS. Various
physiological and environmental processes may lead to the formation of ROS and be factors in de-
termining the concentrations and/or activities of the proteases that degrade oxidatively damaged
proteins [1]. From in vitro studies it is evident that the 20S proteasome complex actively recognizes
and degrades oxidized proteins. Furthermore, relatively mild oxidative stress rapidly (but reversi-
bly) inactivates both the ubiquitin activating/conjugating system and 26S proteasome activity in in-
tact cells, but does not affect 20S proteasome activity. Since mild oxidative stress actually increases
proteasome-dependent proteolysis (of oxidized protein substrates) the 20S 'core' proteasome com-
plex would appear to be responsible [6]. Such degradation is also dependent upon numerous vari-
ables, including the concentrations of proteases that preferentially degrade oxidized proteins, and
upon cellular components, such as metal ions, inhibitors, activators, and regulatory proteins, that
affect their proteolytic activities. For example, oxidized forms of some proteins, for example, cross-
linked proteins and proteins modified by glycation or by lipid peroxidation products, are resistant to
proteolysis and could lead to production of protease inhibitors that hinder degradation of the oxi-
dized forms [13].

Conclusions

Aldehydic and ketonic derivatives of oxidatively modified proteins were affected after expo-
sure of rainbow trout to Disinfectant “CIP”. However, the observed effects were dependent on fish
tissues. Exposure to Disinfectant “CIP” affected ketonic derivatives only in the muscle and gill tis-
sues, while changes in aldehydic derivatives of OMP were observed in gill tissue. Tissues were able
to protect themselves against the possible potential oxidative damage induced by Disinfectant
“CIP”. Moreover, no significant alterations in aldehydic and ketonic derivatives of oxidatively
modified proteins in hepatic and cardiac tissues of disinfected trout were observed.

This work was supported by grant of the Pomeranian University for Young Scientists.
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A NEW TREMATODE SPECIES, BIANIUM TONKINENSIS N. SP. (DIGENEA,
LEPOCREADIIDAE), FROM HEADRABBIT PUFFER LAGOCEPHALUS LUNARIS (BL
OCH & SCHNEIDER, 1801) IN THE GULF OF TONKIN, VIETNAM

A new species of Lepocreadiidae, Bianium tonkinensis n. sp., is described from Headrabbit Puffer
Lagocephalus lunaris (Bloch & Schneider, 1801) in the Gulf of Tonkin, Vietnam. In addition, Bianium
Stunkard, 1930 were reported for the first time from Vietnam. B. tonkinensis n. sp. is distinguished from its
congeners in having ovary with 8—11 separate subglobular follicles.

Key words: Lepocreadiidae, Bianium tonkinensis, Gulf of Tonkin, Vietnam.

Ban Xa Hryeﬂl, Bau Taur Hryen L2 3yii Hro Xa 'n Anexceii Epmosienko 3
HOBAS PABHOBUJIHOCTDb TPEMATO/] BIANIUM TONKINENSIS N.SP. (DIGENEA,
LEPOCREADIIDAE) OT KAHITAHOBOI'O UT'JIOBPIOXA LAGOCEPHALUS
LUNARIS (BJIOX U ITHEMJIEP, 1801) B TOHKMHCKOM 3AJIMBE
PECIIYBJIMKU BBETHAM

Hoesas pasznosuonocmo Lepocreadiidae, Bianium tonkinensis 6viia onucana no Kaumanogomy ueioo-
piroxy Lagocephalus lunaris (bnox u Ilnetioep, 1801) ¢ Tonxunckom 3anuse 6 Pecnyonuxe Boemuam. Cmoum
dobasumv, umo ¢ 1930 2. 6o Bbemname énepevie 6vi10 coodugerno o Bianium Stunkard. Hoewviil 6uo Bianium
tonkinensis n.sp. omauuaemcs om ceoux copoouyel Hanuuuem sassazei ¢ 8—11 pazoenennvimu cyor00yasap-
HbIMU OTLTUKYTIAMU.

Kniouesvie cnosa: Lepocreadiidae, Bianium tonkinensis, Tonkunckutl 3a1us, Boemuam.

Introduction

In their checklist of Vietnamese fish parasites, Arthur and Bui (2006) listed fourteen
lepocreadiid species, of which nine species had been described by Oshmarin (1965), Oshmarin et al.
(1961), Mamaev (1970) and Parukhin (1966) from Vietnamese waters. At present, eight species of
Lepocreadiinae have been reported from the Gulf of Tonkin, namely Callogonotrema fistulariae
Oshmarin 1965; Hypocreadium cavum Bray and Cribb, 1966; Hypocreadium scaphosomum
(Manter, 1940); Multitestis magnacetabulum Mamaev, 1970; Opechona formiae Oshmarin, 1965;
Trigonotrema alatum Goto and Ozaki, 1929 and some unname ‘Opechona-type’ species Hy-
pocreadium sp.; Lepocreadium sp. (Oschmarin, 1965; Mamaev, 1970; Parukhin, 1971, 1989). In
this paper we report a genera, Bianium Stunkard, 1930 for the first time from Vietnam with descrip-
tions of a new species, Bianium tonkinensis n. sp. In addition, a key to species of Bianium is also
provided.

Materials and methods

Digeneans collected from freshly killed fish were fixed by being pipetted into nearly boiling
saline and immediately preserved in 70 % ethanol. Whole-mounts were stained with Mayer’s acid
carmine, de- stained in 4 % HC1 in 70 % ethanol, dehydrated in ascending concentrations of etha-
nol, cleared in graduated (increasing) concentrations of xilen in 100 % ethanol to 100 % xilen, and
finally whole mounted in Canada balsam.
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Measurements (in micrometer) are expressed as ranges with means in parentheses. Length is
given before the width. Specimens were deposited in the Vietnam National Museum of Nature
(VNMN).

Results

Fifteen specimens of Headrabbit Puffer Lagocephalus lunaris (Bloch & Schneider, 1801) in
The Gulf of Tonkin, Vietnam, measuring from 19.5 to 23.0 cm in standard length (mean 21.5 cm),
were netted and examined for parasites in Octorber 2013. Of these, three fish were infected with
39 specimens of the new species of Bianium.

Family Lepocreadiidae Odhner, 1905

Subfamily Lepocreadiinae Odhner, 1905

Bianium Stunkard, 1930

Bianium tonkinensis sp. n. (fig. 1-3)

Description:

Based on 21 specimens. Body elongate oval. Tegument spinous; spines embedded in tegument,
with short scale-like extremity protruding, reach to close to posterior extremity, sparser posteriorly.
Scoop incomplete, not joined posteriorly; lateral flaps with spread lateral small patches in forebody
(fig. 1, 3). Oral sucker oval, subterminal. Ventral sucker oval, smaller oral sucker. Prepharynx en-
tirely within posterior concavity of oral sucker. Pharynx oval. Oesophagus straight. Caeca reach to
posterior end where they terminate abutting against body wall; no evidence of ani seen.

Testes 2, subglobular, entire, tandem, contiguous, oblique. External seminal vesicle saccular,
reaching to about level of ovary. Male terminal genitalia of ‘Opechona-type’ (fig. 2). Cirrus-sac
reaching well into hindbody. Internal seminal vesicle oval. Pars prostatica oval, vesicular, lined
with anuclear cell-like bodies. Ejaculatory duct long, muscular, folded. Genital atrium distinct.
Genital pore just post-bifurcal, sinistrally submedian.

Ovary immediately pretesticular, medial, consists of about 8—11 separate subglobular follicles.
Seminal receptacle large, oval, sinistral to ovary or oblique to testes. Laurer’s canal opens dorsally
to seminal receptacle. Uterus preovarian, intercaecal, mainly in anterior hindbody but reaching sin-
istrally to ventral sucker. Eggs tanned, operculate. Metraterm muscular, about third length of cirrus-
sac, enters genital atrium from left. Vitellarium follicular; fields reach from bifurcal level to poste-
rior extremity, ventral, present laterally, confluent in forebody and post-testicular region.Excretory
pore terminal. Vesicle wide, reaches almost to bifurcal level.

Taxonomic summary

Type host: Headrabbit Puffer Lagocephalus Ilunaris (Bloch & Schneider, 1801) (family
Tetraodontidae)

Type locality: The Gulf of Tonkin, Cat Ba Island, Vietnam (20° 45'N; 107° 05°E).

Site of infection: Intestine.

Type specimens: VNMN holotype No. 2013, and paratypes No. 2014-2020.

Etymology: The new species is named after its type locality.

Discussion

Bray (2005) mentioned two diagnostic characteristics of the genus Bianium Stunkard, 1930,
viz. ‘Opechona-type’ cirrus-sac and the scoop or lateral flanges incomplete in the anterior third of
the body. Our specimens key to Bianiumin Bray (2005). The genus Bianium have seven currently
valid species:

B. plicitum (Linton, 1928) from the USA, Australia, India, China waters

B. hemistoma (Ozaki, 1928) from the northwest of Pacific (Japan, China)

B. indicum (Gupta, 1967) from Indian ocean

B. purii Gupta, 1968 from Indian ocean

B. rewa Bray, Cribb &Barker, 1996 from Australia

B. sponggiosum Bray & Cribb, 1998 from Australia

B. tonkinensis n. sp. from the Gulf of Tonkin, Vietnam

Key to species of Bianium
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la. Anterior scoop absent; lateral flaps spread lateral patches in forebody .........ccccceeveviienennen.
............................................................................................ B. sponggiosum Bray & Cribb, 1998
Ib. Anterior scoop present; lateral edges of anterior part of body folded ventrally

170 £0) 811 BT o101 ) o SRS ORI 2

2a. Vitelline follicles restricted to small lateral patches at level of cirrus-sac ..........ccccceeeveennennee
.............................................................................................................. B. indicum (Gupta, 1967)

2b. Vitelline follicles reach to pOStErior EXtIEMILY .......cceevvieriieriieriieeieeriieeieesieeereeseeeeseenaeaens 3
3a. Genital pore sinistral at level of mid-ventral suckeror posterior margin of ventral sucker...4
3b. Genital pore adjacent to antero-sinistral margin of ventral sucker............cccoeeevveeriiienneennee. 5
4a. Ovary with 12-28 10D€S......cccuvieviiieiieeiieeieeeee e B. hemistoma (Ozaki, 1928)
4b. Ovary trilobed .......cccoceeiiniiiiiiice, B. rewa Bray, Cribb &Barker, 1996
5a. Ovary With 8-11 10DES ....cc.eeviiiiiiiiiiiiiiicceeeeceee B. tonkinensis n. sp.
5b. Ovary With 20-23 LODES ...cc.eieiuiiiiieiieeit ettt ettt ettt et 6
6a. Eggs shorter than 50 [m .........ccoeviieiiiiiiiiiiicceee e B. purii Gupta, 1968
6b. Eggs longer than 50 [m..........ccocvviviiiiienieniecieceeeee e B. plicitum (Linton, 1928)
Host Lagocephalus lunaris
n 10
Length 976-1,656 (1,296)
Width 320-488 (406)

Oral sucker

84-120 (106) x 96-132 (112)

Ventral sucker

64-128 (94) x 60-112 (92)

Sucker-ratio

1:0.54-1,12 (0,84)

Forebody

240-436 (319)

Pharynx

56-100 (73) x 48-104 (80)

Oral sucker: pharynx width ratio

1:1,12-2,33 (1,43)

Oesophagus

12-80 (29)

IB to AE

188-348 (260)

Anterior testis

140-240 (184) x 112-200 (146)

Posterior testis

140-268 (226) x 44188 (145)

Post-testicular region 124400 (258)
Cirrus-sac 144-284 (228) x 66108 (88)
Genital pore to AE 232-432 (310)
Ovary 84-196 (140) x 144-212 (178)
Number of ovary lobes 811 (10)
Vitellarium to AE 240432 (322)
Eggs 48-68 (58) x 32-54 (44)
Width %* 26-37 (32)
Forebody %* 19-28 (25)
Intestinal bifurcation to AE %* 17,4-25.0 (20,4)
Post-testicular region %* 13-25 (19)

Genital pore to AE %*

17,1-27,9 (24,0)

Table 1. Dimensions of Bianium tonkinensis n.

* of body-length.
Abbreviations: AE, anterior extremity;
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Fig. 1-3. Bianium tonkinensis n. sp. 1 — Ventral view of the holotype. 2 — Male terminal genitalia. Scale-bar:
500 pum, 100 pm. 3 — Ventral view of the paratype. Scale-bar: 500 pm
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MEIOBENTHOS COMMUNITIES FOR DIFFERENT MANGROVE TYPES
IN CAN GIO BIOSPHERE RESERVE, VIETNAM

Can Gio mangrove is the first Biosphere Reserve of Vietnam created since 2000, with a total area of
75,740 ha. The major habitat types are rehabilitated mangrove (23,028 ha, in there Rhizophora apiculata
with 96.7 %), and naturally regenerating mangrove (7,829 ha). Meiobenthic communities were investigated
along Rachoc Creek. The samples were taken within a mud flat (Mud) site and 3 different types of mangrove
from mouth to upper reaches of the creek: natural Avicennia (Avi) forest; natural mixed forest of Avicennia
and Rhizophora (Mix) and rehabilitated Rhizophora (Rhi) forest during both dry and rainy seasons in.
Meiobenthic composition mainly included nematodes, copepods, nauplii, foraminifera, polychaetes, oli-
gochaetes, kinorhynchs, acari, ostracods, and others less abundant group (bivalves, gastropods, insect
lavae, turbelaria, amphipods, nemertinea). Meiobenthic densities in Mixed forest were higher than in
Avicennia forest or Rhizophora forest. Nematodes were most abundant in all stations and percentages in
Mixed forest and Mudflat site were higher than in Avicennia and Rhizophora forests. Meiobenthic density in
dry season was higher than in rainy season. Nematode and copepod densities increased, in the meantime
nauplius and foraminifera reduced in dry season.

Key words: Can Gio mangrove, meiofauna, nematodes, seasonal.

Jdunb Ty Hryeﬂl*, Txu Man ®am', Txu Cyan ®yoHr Hryeﬂl, @y Xoanr Jlai !
AuH Te — Tenr” u By Txans Hryen !
MEHOBEHTOCHBIE COOBIIECTBA B MAHI'POBBIX JIECAX PA3JIMYHOI'O THUIIA
B BUOC®EPHOM 3AIIOBEJHUKE KAH 360, BBETHAM

Maneposvie neca Kan 360 — 3mo nepeuwiii duocghepuwiii 3anosednux Boemnama, cozoannvii ¢ 2000 .,
obwetl niowaovro 75740 ea. OcnosHvle Hacensouue e2o Udbl — MO OCCMAHOBIEHHbIE MAHSPOBble Oepe-
ebsi (23028 ea, uz xomopwix 96,7 % sanumarom Rhizophora apiculata) u ecmecmeenno 60300H061EHHVIE
Maneposwvie depesvs, 7829 ea). Metiobenmochvle coobujecmaa ucciedosanucs 6 3au. Paxx Ox. Obpasyvl Ovi-
JU 635Mbl HA UTUCIIOU OMMeNU U U3 Mpéx pasiuyHblX 8UA08 MAHZPOBLIX Oepesbes Om YCHibs 00 BEPXHUX
NIECO8 3aUBA: U3 HAMYPATbHLIX 1eC08 aguyeHnuu (Avicennia), HAMYPaATLHbIX CMEULAHHBIX 1€CO8 ABUYEeHHUU
u puzoghopul (Rhizophora) u soccmanosnennvix 1ecos puzoghopuol 6 mevenue KaxK Cyxo2o ce3ond, max u 6 ne-
puoo cezona 0odicoell. MetlobeHmochas cmpykmypa 6 OCHOBHOM BKAOUAem 8 ceOsl HeMamoobl, KONenoowl,
Haynauu, gopamunugepsl, noauxemvl (MHOSOWEMUHKOBbLE YepPBl), ONUcoXemvl (MAIOUemUHKoBble Yepall),
KUHOpuHXU, Kiewu (Acarus), ocmpakoovl (pakosuwnyamole) u Opyeue MeHee PACHPOCPAHEHHbIE 2PYNNbl
(08ycmeopuamvle MOATIOCKU, 2ACMPONOObL, TUUUHKU HACEKOMBIX, MypOeLIapul, pa3HoHo2ue paKkooopasHule,
Hemepmunwl). [lnomuocms MellobeHmMoca 8 CMeuanHbIX 1ecax Oblid Gblile, YeM 6 J1ecax AGUYEeHHUU U PU30-
Gopwi. [lnomuocms metiobenmoca 8 cyxoii ce30H Oblia 8vlute, uem 8 ce30H 00xcoel. [lnomrnocms Hemamoo u
KONenoo 803pacmannd, 8 mo dice 8pems KOAUiecmeo Haynauu u popamunugep cokpauanocs 8 Cyxoil Ce30H.

Knroueswle cnosa: maneposwvie neca Kau I'uo, metiogpayna, Hemamoowl, c€30HHblIL.

I. Introduction

Mangroves provide physical protection for communities in low lying coastal areas, more im-
portantly, they are believed to play a major role in supporting tropical estuarine and coastal food
web (Alongi & Christoffersen, 1992), by providing a major source of organic material and acting as
nursery grounds and habitats for commercially important brackish water fish species (Robertson &
Duke, 1987, Pinto & Punchihewa, 1996). Effort to rehabilitate Can Gio mangrove started since
1978. Rhizophora apiculata was chosen as they were fast growing tree and would be able to restore
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forest cover at the fastest rate, otherwise the tree with the highest commercial value. Since 1984,
other tree species, such as Intsia bijuga, Ceriops tagal, C. decandra, Lumnitzera racemosa, Xylo-
carpus granatum, Thespesia populnea were planted on higher land to recover the barren land at
higher altitudes (Le Duc Tuan ef al., 2002).

Meiobenthos are mobile, sometimes also hapto-sessile animals, smaller than macrobenthos, but
large than microbenthos. The size boundaries of meiobenthos are based on the standardized mesh
width of sieve 500 pm (1000 pm) as upper and 42 um (or 63 pum) as lower limit: all fauna passing
the coarse sieve, but retained by the fine sieve is considering meiobenthos (Giere, 1993). In 2000,
Olafsson et al. published a research of influences of spring tide inundation on meiobenthos of hy-
persaline tropical mangrove sediment. Recently, the first study on ecology of meiofauna in man-
grove of the Red Sea was presented by Khalil (2001). In Vietnam there are only few studies con-
cerning meiobenthos including nematodes in the mangroves. These initial studies were only con-
centrated on identification of free-living nematodes without taking into consideration of
meiobenthic community structure as well as forest structure (rehabilitated vs natural forest) and its
age (Nguyen Vu Thanh & Doan Canh, 2000; Gagarin & Nguyen Van Thanh, 2004; Nguyen Vu
Thanh & Gagarin, 2004; Nguyen Thi Thu et al., 2004, Nguyen Vu Thanh et al., 2005, Lai Phu
Hoang et al., 2005 and Gagarin & Nguyen Vu Thanh, 2006).

I1. Materials and methods

II. 1. Study area and location: The study was carried out in Can Gio Mangrove Biosphere Re-
serve, located about 65 km in the south of Ho Chi Minh City with latitude: 10 °22°14°°—10 °40°09*°
and longitude: 106 °46°12>°—107 °00°59"".

II. 2. Sampling and data collection

Sampling times and sites/stations:Meiobenthic communities were investigated in Rachoc (RO)
creek in Can Gio Forestry Park area. These creeks flow in nearly right angle direction to Dong
: : Tranh River. Along the creek from the
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—_—
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O Rhizophora (Rhi) site [
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O Aviceania (Avi) site
I Mudfiat site
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Zonell |

in the study creek

raphic representation of sampling stations

Fig. 1. Map of mangrove zones and sampling

sites/stations in Can Gio Mangrove Biosphere Reserve,

Ho Chi Minh City of Vietnam

mouth to upper reaches, there are representa-
tives of natural and rehabilitated mangrove
forests. On the bank of Dong Tranh River
and mouth of the creek there are natural for-
est with abundance of Avicennia alba, in the
upper reaches there are rehabilitated forests
with single species Rhizophora apiculata
(since 1978-1982). In between two forest
types there are mixed forests. These are also
natural regeneration forest, including two
main species Avicennia alba, Rhizophora
apiculata, and others such as FExcoecaria
agallocha, Xylocarpus spp, Aegyceras spp,
Lumnitzera spp (fig. 1).

Four sites were selected in range of
mangrove forests including mud flat site
(Mud) and three types of mangroves: natural
Avicennia forest (Avi), natural mixed forest
(Mix), rehabilitated Rhizophora forest (Rhi).
The samples were collected in both creek
banks “a” and “b” at three intertidal stations:

low water tide (1), middle water tide (2), high water tide (3); and a station at shallow water subtidal
zone “c”. In the mud flat (Mud) of a creek, four stations were sampled. (fig. 1).
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Sampling, extraction and preparation of permanent slides: Samples were taken by a hand corer
of 40 cm length and inner diameter of 10 cm® (@ = 3,5 cm). Sediment was collected to a depth of 10
cm at each sampling station These were preserved in 5 % neutralized formalin heated up to the
point of 60—70 °C. Some hydrological parameters of the water were measured such as temperature
(T), pH, salinity (NaCl), electric conductivity (EC), dissolved oxygen (DO), turbidity (Tu) at the
time of the sampling procedure by the TOA (Model WQC-22A).

Decantation and Ludox extraction: The sediments were sieved through Imm mesh size (to
separate the coarse shells and plant remains from the sediment). The samples then were rinsed with
tap water in a 5 litre beaker. After settlement (10 seconds) the supernatant was poured through a
63um. The rinsing and decantation were repeated 10 times until the water became clear. After de-
cantation, the sample consisting of a small amount of material was carefully washed bringing the
extracted portion of the sediment to one side of the sieve. Then it was washed into a large beaker
using Ludox (Heip ef al., 1985). At least 3 times the sample volume of Ludox solution was added,
and stirred. Then it was left to settle for at least 40 minutes. Finally, the supernatant was carefully
poured through a 40um sieve. This process was repeated 3 times. The extracted fauna was washed
thoroughly with tap water and then preserved with FAA (Formalin Acid Acetic) solution in a suit-
able container.

Data analysis: The extracted meiobenthos were categorized into the different higher taxonomic
groups (nematodes, polychaete, copepods,...) under a stereomicroscope based on works of Higgins
& Thiel (1988) and Giere (1993). Univariate measures were statistically tested using SPSS 13.0
software package. Differences of meiobenthic densities and biodiversity indexes between
sites/stations were tested using one-way analysis of variance (ANOVA), based on lg(x+1) trans-
formed data.

I11. Results

II1.1. Abiotic factors

Temperatures changed not much from 28 °C to 30,7 °C at different stations and seasons. Dis-
solved oxygen index (DO) varied among stations and seasons. DO trended to reduce from Rhizo-
phora site to Avicennia site. pH index was nearly similar at three study stations. In the dry season,
pH was a little higher than in the rainy season. The result of salinity showed that salinity increased
from Avicennia site to Rhizophora site. Comparison of salinity between 2 seasons, result showed
that salinity increased quite much from the rainy season to the dry season. In the rainy and dry sea-
sons, turbidity index (Tu) also increased from Avicennia site to Rhizophora site. In contract, turbid-
ity index decreased from Avicennia site to Rhizophora site in the rainy season.

II1. 2. Changes in meiobenthic abundance

1II. 2. 1. Total meiobenthos

In the dry season, average meiobenthic density was 2803 ind/10 cm?, increased drastically ap-
proximately 30 % in comparison with density in the rainy season. Increased density was main in
Mixed and Mudflat sites with 3129 and 3420 ind/10 cm” (average density increased 43-48%) (tabl.
1). Density of meiobenthos in Mudflat site was significantly higher than in Rhizophora and Avicen-
nia sites. On the other hand, meiobenthic density in Mixed site was higher than in Rhizophora and
Avicennia sites, but not significantly different among Rhizophora, Mixed and Avicennia sites
(P>0,05) (fig. 2,A). Among Mudflat stations, meiobenthic density in station Mud-4 was higher sig-
nificantly than in Mud-2 and Mud-3 (P<0,05).
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Table 1
Meiobenthic composition in Rachoc Creek in the dry season 2013

5 Station Meiobenthic composition
g Ne Co | Na | Po Ol Ki Ac | Os Fo Ot Sum
1 RO-Mud-1 | 3455 | 68 27 7 13 0 2 2 7 28 3608
2 RO-Mud-2 | 1823 | 35 20 8 5 0 2 10 10 55 1968
3 RO-Mud-3 | 2717 | 140 | 30 13 5 2 0 0 7 71 2985
4 RO-Mud-4 | 4908 | 113 | 27 3 5 3 0 7 0 50 5117
Ave Mud 3226 | 89 26 7 1 1 5 6 6 3420
Percentage | 943 | 2,6 | 0,8 | 0,2 | 0,2 0 0 0,1 | 0,2 | 0,2 100
5 RO-Avi-al | 2867 | 70 27 7 3 7 10 3 18 57 3068
6 RO-Avi-a2 | 1145 | 70 22 0 3 3 5 13 22 47 1330
7 RO-Avi-a3 | 1175 | 103 | 35 8 5 13 2 3 15 65 1425
8 RO-Avi-bl | 5093 | 85 57 7 7 10 8 5 20 55 5347
9 RO-Avi-b2 | 2657 | 102 | 53 8 2 12 8 10 13 76 2941
10 RO-Avi-b3 | 1837 | 153 | 38 3 0 15 3 12 25 56 2143
11 RO-Avi-c 412 15 3 2 0 0 5 0 13 39 489
Ave Avi 2169 | 85 34 5 3 9 6 7 18 57 2392
Percentage | 90,7 | 36 | 14 | 02 | 0,1 | 04 | 0,2 | 03 | 0,8 | 2,4 100
12 RO-Mix-al | 3682 | 137 | 57 3 7 0 23 2 22 50 3982
13 RO-Mix-a2 | 3313 | 65 17 5 0 5 2 0 20 74 3500
14 RO-Mix-a3 | 2958 | 20 28 2 7 0 0 0 75 61 3151
15 RO-Mix-bl | 2950 | 85 15 2 8 5 2 2 43 56 3168
16 RO-Mix-b2 | 3188 | 115 | 32 7 3 10 7 0 40 63 3465
17 RO-Mix-b3 | 2992 | 143 | 80 7 2 2 2 3 35 55 3320
18 RO-Mix-c | 1198 | 48 28 0 2 0 3 0 7 33 1319
Ave Mix 2897 | 88 37 4 4 3 5 1 35 56 3129
Percentage 92,6 | 2,8 1,2 | 0,1 0,1 0,1 0,2 0 1,1 1,8 100
19 RO-Rhi-al | 2873 | 160 | 75 0 10 2 18 2 78 40 3258
20 RO-Rhi-a2 | 1110 | 132 | 52 0 0 0 10 0 222 | 33 1558
21 RO-Rhi-a3 | 1213 | 117 | 52 0 2 2 5 0 208 | 18 1616
22 RO-Rhi-bl | 2972 | 115 | 28 2 7 0 8 15 40 58 3244
23 RO-Rhi-b2 | 1653 | 78 42 2 7 0 10 0 238 | 53 2083
24 RO-Rhi-b3 | 1532 | 113 | 62 0 7 0 8 2 283 | 16 2022
25 RO-Rhi-¢c 3745 | 57 30 3 10 2 8 0 32 68 3954
Ave Rhi 2157 | 110 | 49 1 6 1 10 3 157 | 41 2534
Percentage 85,1 4.4 1.9 0 0,2 0 04 0,1 6.2 1,6 100
Average 2539 | 94 37 4 5 4 6 4 60 51 2803
Percentage 90,6 33 1,3 0,1 0,2 0,1 0,2 0,1 2,1 1,8 100
Ne: Nematodes Co: Copepods Na: Nauplii ~ Po: Polychaetes Ol: Oligochaetes
Ki: Kinorhynchs Ac: Acari Os: Ostracods Fo: Foraminifera Ot: Others

Density in Mud-1 was significantly higher than in Mud-2 (P<0,05), but not significantly differ-
ent than in stations Mud-4 and Mud-3 (P>0,05) (fig. 3, A). In Avicennia site, density in Avi-al was
significant higher than Avi-a3 (P<0,05). In addition, density in station Avi-bl also was significant

77



HayuHbie mpyobi Janbpbibemy3a. Tom 41 ISSN 2222-4661

higher than station Avi-b2 and Avi-b3 (P<0,05). In subtidal station Avi-c, density was significantly
lower than all other stations (P<0,05) (fig. 3, B). Between stations in Mixed site, there was no sig-
nificant difference between intertidal stations, but subtidal station Mix-c was also significant lower
than other intertidal stations (P<0,05) (fig. 3, C). In Rhizophora site, density of meiobenthos in sta-
tion Rhi-al significant higher than station Rhi-a2 and Rhi-a3 (P<0,05), station Rhi-b1 was generally
higher than stations Rhi-b2 and Rhi-b3 but no significant difference (P>0,05), one exception that
meiobenthic density in the station Rhi-c was significantly higher than in the station Rhi-a2 and Rhi-
a3 (P<0,05) (fig. 3, D).
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Fig. 2. Densities (mean * sd) of meiobenthos (A), major benthic groups (B, C, D, E) and ratio
Nematodes/Copepods (F) in dry and rainy seasons

A. Total meiobenthos-Mud

— 6000 c

~ bc

g 5000

€ 4000

2 3000

= 2000

2 1000

k-

o 0

Dry Season Rainy Season Dry Season Rainy Season
| Mud-1 | Mud-2 0O Mud-3 m Mud-4 | Avi-al B Avi-a2 0 Avi-a3 @ Avi-b1 B Avi-b2 @ Avi-b3 @ Avi-c
C. Total meiobenthos-Mix D. Total meiobenthos-Rhi

~. 6000 q — 6000 b*

& &

£ 5000 £ 5000

£ 4000 £ 4000

2 3000 2 3000

2 2000 2= 2000

7} 7}

S 1000 5 1000

3 S

Dry Season Rainy Season Dry Season Rainy Season

B Mx-a1® Mx-a2 0 Mx-a3 @ Mix-b1 ® Mx-b2 @ Mix-b3 @ Mx-c | Rhi-al @ Rhi-a2 0 Rhi-a3 @ Rhi-b1 @ Rhi-b2 @ Rhi-b3 @ Rhi-c
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stations in dry and rainy seasons
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Meiobenthic density in the rainy season reduced so much to average 1630 ind/10 cm?, reduced
42 % of 2803 ind/10 cm” in dry season. Density reduction with the highest percentage was 53 % of
average density in dry season in Avicennia site. Result remained only average 1118 ind/10 cm2 in
Avicennia site in rainy season. Assessment of meiobenthos in 4 sites in the rainy season showed
densities in Mudflat and Mixed sites was significant higher than in Rhizophora and Avicennia sites
(P<0,05) (fig. 2, A). Between stations in Mudflat site, meiobenthic density had no significant dif-
ference. In Avicennia site, Avi-bl was significantly higher than all other stations, in the mean-
time the subtidal station Avi-c was significant lower than all others (P<0,05) (fig. 3, B). In
Mixed site, between intertidal stations, Mix-b2 was significant higher than Mix-b3, and other
intertidal stations were not significant difference. Change between intertidal and subtidal sta-
tions was significant (P<0,05) (fig. 3, C). In Rhizophora area, densities in Rhi-al and Rhi-bl
were significantly higher than in Rhi-b2 and Rhi-b3 (P<0,05), but not significant in Rhi-a2 and
Rhi-a3 (P>0,05) (fig. 3, D).

Change of meiobenthic density in dry season and rainy season was significant difference
among all sites. Densities of meiobenthos in dry season was significantly higher than in rainy sea-
son (P<0,05) (fig. 3, A). In Mudflat site, significant difference was in Mud-4 (P<0,05) (fig. 3, A). In
other sites, significant differences were at stations Avi-al and Avi-bl in Avicennia site, stations
Mix-al, Mix-a2 and Mix-c in Mixed site, stations Rhi-b2, Rhi-b3 and Rhi-c in Rhizophora site
(P<0,05) (fig. 3, B; 3, C; 3, D).

III. 2. 2. Nematodes

In the dry season, result showed nematode percentage was 90,6 %, decreased in comparison
with 87,2 % in the rainy season. The highest percentage of nematodes was remained in Mudflat site
with 94,3 %. However, the lowest percentage was not in Avicennia site, but in Rhizophora site. On
the other hand, to compare with nematodes in the rainy season, nematode density increased 35 %,
reached average 2539 ind/10 cm?, mainly in Avicennia and Mudflat sites. Density of nematodes in
Mudflat site was significantly higher than in Avicennia and Rhizophora sites (P<0,05). Density in
Mixed site was higher than in Rhizophora, Avicennia sites and lower than in Mudflat site, however
it did not varied significantly among sites (P>0,05) (fig. 2, B).

Within stations, there was not significant difference of nematode density between stations in
Mudflat site (P>0,05) (fig. 2, E). In Avicennia site, density in Avi-al was significantly higher than
in Avi-a2 and Avi-a3. In the opposite bank of the creek, Avi-bl was also significantly higher than
Avi-b2 and Avi-b3 (P<0,05). Density in subtidal station Avi-c was significantly lower than all inter-
tidal stations (P<0,05) (fig. 4, B). In Mixed site, there was not significantly different between inter-
tidal stations (P>0,05) (fig. 4, C). However in subtidal station Mix-c, density was significantly
lower than other intertidal stations (P<0,05). Comparison of density in Rhizophora site, density in
stations Rhi-al, Rhi-bl, Rhi-c was significantly higher than in station Rhi-a2, Rhi-a3. Density in
stations Rhi-b2, Rhi-b3 was lower than in station Rhi-bl, but the difference was not significant
(P>0,05) (fig. 4, D).

Nematode density was also investigated in the rainy season. Result showed that nematode per-
centage reduced in comparison with the dry season and equivalent with the rainy season, was 87,2
% of the total meiobenthos. But percentages in different site forests were changed. Percentage was
the highest in Mixed site and lowest in Rhizophora site. Nematode density reduced drastically about
44 % to compare with the dry season. Average nematode density was only 1421 ind/10 cm2 in the
rainy season. Between 4 sites, densities in Mudflat and Mixed sites were significantly higher than in
Rhizophora and Avicennia sites (P<0,05) (fig. 2, B). In Mudflat site, there was no significant differ-
ent between stations (P>0,05) (fig. 4, A). In Avicennia site, nematode density in Avi-bl was sig-
nificantly higher than all others (P<0,05), Avi-c was significantly lower than almost of them except
Avi-a2. Between stations in Mixed site, subtidal station Mix-c was significantly lower than all other
stations, Mix-b2 was not significantly different from Mix-al, Mix-a2, Mix-a3, Mix-bl (P>0,05),
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but significantly different from station Mix-b3 (P<0,05) (fig. 4, C). In Rhizophora site, Rhi-al and
Rhi-bl were significantly higher than Rhi-b2, Rhi-b3 and Rhi-c (P<0,05), but not significantly dif-
ferent from Rhi-a2 and Rhi-a3 (P>0,05) (fig. 4, D).

Between the dry season and the rainy season in, difference of nematode density was significant
in all 4 sites (P<0,05) (fig. 2, B). In Mudflat site, difference between 2 seasons was significant at
station Mud-4. In Avicennia site, significant difference between 2 seasons was at stations Avi-al
and Avi-bl. In Mixed site, difference was significant at Mix-a2, Mix-b1l and Mix-c. In Rhizophora
site, difference between dry and rainy seasons was significant at stations Rhi-b3 and Rhi-c (P<0,05)
(fig. 4, A;4,B;4C; 4, D).
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Fig. 4. Densities (mean * sd) of total meiobenthos in the Mud (A), Avi (B), Mix (C) Rhi (D) and nematodes
in the Mud (E), Avi (F), Mix (G), Rhi (H) at different stations in dry and rainy seasons

111. 2. 3. Copepods and nauplii

In the dry season, result in Rachoc Creek showed copepods increased fairly and to be second
abundance with average density 94 ind/10 cm” and percentage 3,3 % of total meiobenthos. Cope-
pods were the highest density in Rhizophora site (110 ind/10 cm?2) and also the highest in percent-
age (4,4 % of total meiobenthos). Comparison of copepod density between 4 sites, there was not
significant difference in dry season (P>0,05) (fig. 2,C).

Nauplii were the 4™ abundance with average 1.3% of total meiobenthos. Nauplii density was
the highest abundance 49 ind/10 cm’® (1,9 % of total meiobenthos) in Rhizophora site. However
there was not significantly different among different sites (P>0,05) (fig. 2,D).

Copepod density in Rachoc Creek in the rainy season remained in the second abundance, but
density reduced to average 73 ind/10 cm”. However, copepod percentage remained at level 4,5 % of
total investigated meiobenthos. Among them, density was the highest in area of the Mudflat site
with average 122 ind/10 cm®. Densities in Mudflat and Rhizophora sites were significantly higher
than in Avicennia and Rhizophora sites (P<0,05) (fig. 3, C). In rainy season, nauplii were the third
abundant group with 63 ind/10 cm?, occupied 3,9 % of total meiobenthos. The highest nauplii den-
sity was 121 ind/10 cm® (5 %) in Mudflat site. In addition, density in Mudflat site was significantly
higher than in other sites (P<0,05) (fig. 3, D). Difference of copepod densities between dry and
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rainy seasons was significant in Mixed site only (P<0,05) (fig. 3, C). On the other hand, nauplii
density had a significant difference in Mudflat site (P<0,05) (fig. 3, D).

1II. 2. 4. Other less abundant groups

Some other groups as polychaetes, oligochaetes, acari and ostracods had a less abundance usu-
ally less than 1 % of total meiobenthos, but also showed their variations in different types of man-
grove. In general, polychaete density reduced from Mudflat site to Rhizophora site in dry season.
Difference between Rhizophora site and other sites was significant (P<0,05). In rainy season, oli-
gochaete density changed a little, exception in Rhizophora site, density was significant higher than
in dry season (P<0,05). However there was no significant difference among 4 sites in rainy season
(P>0,05) (fig. 5, A).

Oligochaete densities in dry season changed among 4 sites but these were not significantly dif-
ferent (P>0.05). The same result was in rainy season. Comparison between 2 seasons, there was
also no significant difference about density of oligochaetes (P>0,05) (fig. 5, B).

Ostracods in dry season showed densities in Mudflat and Avicennia sites were significantly higher
than in Mixed site (P<0,05). But in rainy season, ostracod density reduced in all sites and there was no
significant difference (P>0,05). Comparison in 2 seasons, ostracod densities in Mudflat, Avicennia and
Rhizophora sites in dry season were significantly higher than in same sites in rainy season (P<0,05). In
Mixed site change between 2 seasons was not significant (P>0,05) (fig. 5, D).
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Fig. 5. Densities (mean * sd) of less abundant groups oligochaetes (A), Polichaetes (B), Acari (C) and
Ostracods (D) in dry and rainy seasons

III. 3. Correlation with abiotic factors

The Table 2 showed a significant positive correlation between total meiobenthos, nematodes,
copepods with water temperature (T°C) (P<0,05; P<0,01)). N/C ratio had a positive correlation with
temperature also (P<0,05). On the other hand, total meiobenthos and nematode density were sig-
nificant positive correlation with pH (P<0,05). In addition, polychaetes had significant positive cor-
relation with oxygen in water (DO) (P<0,01). The abundances of meiobenthos and major meioben-
thic groups were not significant correlation with salinity (NaCl) and turbidity (Tu). Other meioben-
thic groups as nauplii, foraminifera, oligochaetes did not showed a significant correlation with
temperature, oxygen in water, pH, salinity, and turbidity in this study.

81



HayuHbie mpyobi Janbpbibemy3a. Tom 41 ISSN 2222-4661

Table 2
Correlation (r-value) of the abundance of total meiobenthos and meiobenthic groups,
and the nematode/copepod ratio (N/C) with some physical variables at the sampling stations

Variable T (°C) DO (mg/1) pH NacCl (%o0) Tu (mg/l)
Total meiobenthos 0,964** -0,238 0,833* 0,601 -0,259
Nematodes 0,962%* -0,233 0,827* 0,592 -0,244
Copepods 0,847* -0,363 0,749 0.638 -0,341
Nauplii 0,625 0,041 0,378 0,206 -0,007
Foraminifera 0,426 0,513 0,256 -0,103 -0,047
Polychaetes -0,332 0,942%* -0,556 -0,807 0,414
Oligochaetes 0,388 0,636 0,014 -0,370 0,583
N/C ratio 0,892* 0,038 0,733 0,361 -0,020

Values with one star (¥) are significant at P<0.05 Values with two stars (**) are significant at P<0,01

IV. Discussion

Composition and density of total meiobenthos

In a study meiobenthos in Malaysian mangrove, the result of Sasekumar (1994) seemed to be
approximate with the result of Chinnadurai & Fernando (2007) when meiobenthic densities were
1109 ind/10 cm?® in Avicennia, 583 ind/10 cm® in Rhizophora, and lowest 407 ind/10 c¢m?” in Bru-
guiera forest. Present study shows the similarity with Vanhove et al. (1992). Based on all the sam-
ples taken from Rachoc Creek, meiobenthos densities were 1755 ind/10 cm’ in Avicennia, 2543
ind/10 cm?® in mixed forest of Avicennia and Rhizophora, 1947 ind/10 cm” in Rhizophora. It seems
that Rhizophora in Can Gio mangrove may be more attractive to meiobenthos than Avicennia. In
addition, the highest densities of meiobenthos in mixed forest of Avicennia and Rhizophora sug-
gested that mangroves with multi-plant species can create a habitat that more appropriate for devel-
opment of meiobenthos than mono plant species mangroves.

Abundance of major meiobenthic groups

Normally, nematodes occupied over 80 % of total meiobenthos, sometimes up till 95-99 %
Vanhove et al., 1992, Olafsson (1995, 2000); Khalil, 2001; Netto & Gallucci, 2003; Armenteros et
al., 2006; Chinnadurai & Fernando, 2007). Nematodes seem to be less important in a study from
Australian mangroves with 27-31 % (Alongi, 1987a), and in Cuba mangroves with percentages
35-61% (Lalana-Rueda & Gosselck, 1986). Nematodes are also recorded to be the most abundant
taxa in the present study. The average nematode percentages were from 81,1-94,3 %. Among the
three types of mangroves in Rachoc Creek, the nematode percentages and densities were generally
higher in mud flat site and mixed forest site than Avicennia and Rhizophora sites. Between the two
seasons, Rachoc Creek showed that nematode percentages and densities in dry season were higher
than in rainy season. Heavy rains could disturb sediment surface and influence to ratio and density
of meiobenthos as well as nematodes. Dry season in Can Gio created a more appropriate environ-
mental condition for nematode development than rainy season. Our result showed that copepods
were the second abundance in most study stations. Copeppod percentages showed gradual change
from Rhizophora sites (6,7 %), to mixed forest Avicennia site and Rhizophora sites (2,5 %). Among
three types of forest, copepod percentages were higher in Avicennia and Rhizophora sites than in
Mixed forest site. The difference was clearer in rainy season. The reason can be from forest struc-
ture. Plantation covers and number of tree in Avicennia and Rhizophora forests are much smaller
than mixed forest. These could influence to sediment surface of forest types and subsequently
change copepod distribution. Vanhove et al. (1992) noted low copepod percentages in silty/muddy
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sediment suggested this taxon is more related to coarser grain texture. In addition, copepods and
epsilonematid nematodes do not withstand high silt fraction. Copepods are report as one of the most
sensitive taxon is sensitive for oxygen decrease and usually restricted inoccurrence in oxic condi-
tion (Coull & Chandler, 1992).

In present study, nematode and copepod densities possitively correlated with temperature.
Nematode density also possitive correlated with pH and polichaetes possitively correlated with dis-
solved oxygen. Other meiobenthic group had no correlation with abiotic factors. However, Olafsson
(1995) pointed that lack of significant correlations between environmental factors and meiofauna
taxa does not mean that these factors were not contributing to the density variations observed. They
may indeed control the population densities of the major taxa differently and in different proportion
at the various stations. An experiment approach when the factor of interest can be manipulated
while fluctuations in all other variables kept to minimum may be more appropriate than simple cor-
relation analyses, in evaluating the importance of community control mechanisms.
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? [lanbHEBOCTOYHBII rOCy/AapCTBEHHBIA TEXHUYECKUX PHIOOXO3HCTBEHHBI YHHUBEPCUTET,
690087, r. BnanuBocTtok, yi. Jlyrosas, 526
3CrienuanbHoe KOHCTPYKTOPCKOE OFOpO CPEJICTB aBTOMATU3AIIMN MOPCKHUX MCCIEIOBAHUN
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MOMEXOYCTONUYUBASA, IINPOKOMACHITABHAS, MYJbTUCTATUYECKASA
CXEMA OFHAPYKEHHS BOSMYIIIEHUI MOPCKOM CPE/IbI
U EE OPTAHU3ALIMOHHBIE, TEXHOJIOTUYECKHUE
N TEXHUYECKHUE XAPAKTEPUCTUKH

Paccmampusaromes sonpocer nocmpoenusi wupoKomMacumaoHou noMexoyCmondugon Myabmucmamu-
YecKoll cXembl MOHUMOPUHEA AK6AMOpUll Ha 6aze uzmepenusi pasHoCmu (a3 CNeKmpaibHbIX KOMNOHEeHm
aKycmu4eckux CUSHAlo8, NPUHUMAEMbIX HA HPOCMPAHCHBEHHO pazHecéHHvle npuémuuxu. lIpusooamcsa
MmexHuuecKue XapaKxmepucmuk U cOCmag annapamuvlx cpeocms, NPUMeHsemblx 08 pa3eepmuvléanus 2Uo-
POAKYCIMUYECKO20 NONULOHA MOHUMOPUH2A MOPCKOU CPEObl.

Knwuesvie cnosa: cuoponoxayus, cuopoghon, 603myujerue Mopckoll cpedvl, aKkyCmuyeckull CUeHal, na-
pamempuyecKkas 2uOpoaKyCcmuKa.

P.A. Starodubtcev, E.N. Baklanov, E.P. Starodubtcev, M.V. Mironenko
RESISTANT TO INTERFERENCE, LARGE-SCALE, MULTI-STATIC SCHEME OF
DETECTING PERTURBATIONS OF THE MARINE ENVIRONMENT AND ITS
ORGANIZATIONAL, TECHNOLOGICAL AND TECHNICAL CHARACTERISTICS

Issues of construction of a large-scale noise-immune multistatic circuit on the basis of measuring the
phase difference of the spectral components of acoustic signals received on spatially separated receivers are
discussed. The technical characteristics and composition of the hardware used to deploy the sonar polygon
for monitoring the marine environment are presented.

Key words: sonar, acoustic signal, hydrophones, disturbance of marine environment, parametric
hydroacoustics.

MynbTHCTaTHYECKas] CXeMa NpeCTaBiseT COOON CTallMOHAPHOE MPOCBETHOE TUAPOAKYCTHYE-
cKkoe moune, chopMUpoBaHHOE Ha Tpacce 0. Utypyn (u3nmyuarens(u) — mbic JIuBenopHa, o. Caxanun
(mpuemHuKH) (aKBaTOpusi 3aKpbITOrO0 OXOTCKOTO MOpsi), HNPOTSKEHHOCTHIO, MPUMEPHO, 345 KM
(puc.1, 2). Takue U3MepUTEIbHBIE TEXHOJIOTMU HU3KOUACTOTHON HETMHENHON ITPOCBETHON TUIPOAKy-
CTHKHU KaK HOBOT'O HAyYHOTO HAIPABJICHUS, OOBECIUHSIONIETO TUAPOPU3NKY, TeoOPU3UKy U paanodu-
3MKy, 00€CIEUNBAIOT PELICHNE 3aJaull JAJbHEr0 U CBEPXJAIBHEr0 MapaMeTpUUYECKOro mpueMa BOJH
MaJIbIX aMILIMTY/]] Pa3IMyHON (hu3nuecKkoi Mpupobl, GOPMUPYEMBIX aKyCTUUECKH CIa003aMETHBIMU
00beKTaMu (BO3MYILEHUSI MOPCKOI Cpe/ibl) Ha TUCTAHIIUSAX JI0 COTEH KHJIOMETPOB.
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Puc. 1. Paifon 000py/10BaHMs CTAIIMOHAPHOW MTPOCBETHON PaIHOTHIPOAKyCTHYECKOW CUCTEMbl MOHUTOPHHTA
U KOHTPOJISI MOPCKOW CPeIbl:
* — HH(OPMALMOHHO-aHATUTHYECKUH HEHTpP pacyera CIeKTpa, (a3, CAHXPOHU3ALNH U ONPEICICHUS

I\.

pasHoctu (a3 crextpanbHbix komronent (CK) Ag,

Fig. 1. Area of Stationary luminal radio-acoustic system I oCation:
* — Information and analytical center for calculation of the spectrum, phases, synchronization and

determination of the phase difference of the spectral components A(ﬁf

Ha 6a3e manHOrOo crammoHapa, IpOBEIsS HECIOXKHBIC JOMOJHUTEIbHbIE KOHCTPYKTUBHBIE H3-
MEHEHUSI, TEXHOJIOTMYECKU U TEXHUYECKU Obllla pealn30BaHa aKTUBHO-IIACCUBHAS MYJIbTHCTaTHYe-
ckas cxema (MC), cocTosias u3:

1. PaguoruapoakycTuueckoro KoMIuiekca (aBa u3rydaTesisi — MOJABOIHBIN aKyCTHUYECKUI MasiK
[TAM-6K nnst popMupoBaHus MapaMeTpUYECKUX BOJH CyMMapHOW M pa3HOCTHOW 4acToT, JIBa TO-
PU30HTAJIBLHO Pa3HECEHHBIX MPUEMHUKA — TIyOOKoBOHAs noHHas aBToHOMHas ctanuus (I'IAC),
OTKPBITBIN PaJMOKAHAN MepPeIaydl OMOPHBIX M3IyYEHHBIX THIPOAKYCTUYECKHX CHUTHAIIOB M Pajfo-
CUTHAJIOB PA0OTHI CUCTEMBI B IICJIOM).

2. I'uipoakyCTUUECKOT0 KaHala paclpoOCTPAHEHUs] CUTHAIA B BOJIHOM Cpejie B BUIE BUPTYyallb-
HOM, 00BEMHOM, CTaIIMOHAPHOMN 1 OecTenecHON aHTEHHBI (AHTEHHBI OETYIIEeH BOJIHBI).

3. Mopyneit KoOCMUYeCKOH CBSI3H C UCTIOJIB30BAHUEM HHU3KOOPOUTAIBLHOUM CUCTEMBI «I OHEI.

4. PanuoruapoakyCTHYECKUX aBTOHOMHBIX OJIOKOB oOMeHa mudpoBod MHGOpMAIMEH OT aH-
TeHHBIX cucTeM ['JIAC mo kaHamam CHCTEMBbI CIIYTHHUKOBOU CBsizu «['oHery Ha WHQOpPMAIOHHO-
ananmutuaeckuit nentp (MAILL) cranmonapa.

5. UALl, obecnieunBaroriero 00o0IIeHue, aHATN3 KOMILICKCHON HH(DOpMAITHK U BbIIa4y KOMaHI,
10 OTKPBITOMY paJluOKaHally Wwin cucreme «l oHerp, Ha ynpasjieHue padoToi CUCTEMBI B LIETIOM.
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H3mepsieMbIM NapaMeTpoM B akTHBHO-accuBHOM MC Takoro cranuoHapa, Juist Tomorpagpupo-
BaHUS BO3MYIICHUH MOPCKOM Cpebl, SBISETCS Pa3HOCTh (a3 CIEKTPAIbHBIX KOMIIOHEHT HI3KOYacC-
TOTHBIX POCBETHBIX CUTHANOB A¢, , IPUHSATHIX HA JIBA TOPU3OHTAILHO PA3HECEHHBIX NPUEMHHKA,

HJIN CIICKTP Pa3HOCTU (1)8.3 OTHUX K€ CUI'HAJIOB.

Puc. 2. Penbed nHa B paiione nprieMHol 0a3bl cTaMoHapa
Fig. 2. Bottom relief in the area of receiver

Wznyyaromas goHHas 0a3a MPOCBETHOH Tpacchl (CTallMOHApa) YCTaHABIMBAETCsS Ha wHIenb(e
o. Utypyn (Kypunsckas rpsga). OHa mpeacTaBisieT co00l TEXHHUYECKYIO cxemMy (OpMHpPOBAHUS
HE00X0IMMOTr0 BHUJIa MPOCBETHOI'O CHUTHAJA U aBTOHOMHOI'O (HEaBTOHOMHOIO) M3IyyaTess, IJe B
KauyecTBE aBTOHOMHOTI'O M3itydaressi(eit) s GopMupoBaHUs apaMEeTPUUYECKUX CUTHAJIOB Pa3HOCT-
HOW M CyMMapHOH 4acTOT MCHOJIb3YETCs MOJABOIHBIN akycTnueckuil Mask [IAM-6K (puc. 3), koto-
pBIi GYHKIIMOHUPYET B BOJIHOM cpejie (MMPEeCHOM Wiin MOPCKO#) Ha pabounx riryouHax 10 6000 M Bo
BCEX KJIIMMATHYECKUX 30HaX MHPOBOTrO OKeaHa U SIBISETCS aBTOHOMHBIM (DYHKIIMOHAJIBHO 3aKOH-
YeHHBIM U3JeueM. B kauecTBe HEABTOHOMHOI'O M3JTydyaTelss, CBA3aHHOIO CO cxeMoi (hopMupoBa-
HUS BHJIA CUTHAJIA, UCIOJIB3YETCsl HU3KOYACTOTHBIHN MHIpoaKycTudeckuii uzinydarens [13M-400.

I[TAM-6K aBTOHOMHO BBIJIA€T YJIbTPa3ByKOBBIE UMITYJIbCHI C TTapaMeTpaMu M YaCTOTOM 3aIioJi-
Henus B 37,5+0,5 x['11, yTO mpu uX mapamMeTpuuecKOM MPUMEHEHUHU M03BOJIIET (HOPMUPOBATH pa3-
HOCTHYIO 4acToTy, 0mu3kyro k 500 I'i. M3myyaromas yacTh paguoruipoaKyCTHIECKOTO KOMILUIEKCa
MC ucnosnssercss B BApHaHTaX: CTAllMOHAPHOM — CTAIlMOHAPHBIEC U3TyYarolue cucTeMsl o. UTypyn
(n3mydarens(u) — mbic JIuBeHOpHA (MTpUEeMHUKH), 0. CaxajauH WU JOHHBIC aKyCTHYECKUE CTAHIINM;
npeidyromem — ¢ UCoib30BaHreM akTUBHBIX PI'AB. Bce BapuaHThl KOMIUIEKTALMHU H3ITy4YaIOIIETo
TpakTa 00ECleyuBalOT JABYXCTOPOHHIOK JIOKALMIO BOJAHOIO MPOCTPAHCTBA HCCIETYyEeMON aKBaTo-
pun. Texuuueckue xapakrepuctuku [TAM-6K npencrasnens! B Tabi. 1.
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Puc. 3. ITogBomuerit akyctraeckmii Masik [ITAM-6K
Fig. 3. Underwater acoustic beacon [TAM-6K

Tab6muma 1
Texnuueckue xapakrepuctuku IIAM-6K
Table 1
Specifications of [IAM—6K
KoHncTpykTrBHOE HCTIOIHEHHE Hunuaap
l'abaputHsie pa3mMepsl, MM, He OoJiee ?33x102
Macca, kr, He OoJiee 0,255
ITAM BbIaeT ynbTpa3ByKOBBIE HMITYJIbCHI C TapaMeTPaMu: 37,5+0,5
JacToTa 3amojJHeHus, KI 11
JUTUTEIIBHOCTh UMITYJIC, MC 0,8...1,2
MIEPHOJ CIIEI0OBAaHUS UMITYJILCOB, C 8...12
CpenHee 3HaYeHUE HAYATBHOM aMILTUTY 1B UMITYJIbCA 3BYKOBOT'O JaBICHUS HA He menee 300 I1a
paccrosiHuM 1 M B mockocTH ocu [IAM B HOpMasbHBIX yCIOBHX
Bpewms HeripephIBHOI pabOTHI He menee 720 1
Juana3on pabounx temneparyp, °C —-4-++40

TexHonornueckue pelieHus, MoJ0KEeHHbIE B OCHOBY (POPMHUpPOBaHUS M3ITydarolleil yacTu pa-
JTMOTHpOaKycTuueckoro kommiekca MC, onpeaemnstoTcs npoueccoM (pOpMHPOBAHUS BO3MYILEH-
HOM 00JIaCTH MOPCKOM Cpejibl M €€ TEOMETPUISCKUMH pazMepaMu. [1o 3TUM xapakTepucTukaMm oHa
OblTa OTHECEHA K Me30MacHIaOHbIM HEOJIHOPOJHOCTSIM: B TOPH3OHTAIBHOU TIOCKOCTH <~ 20 KM,
yT1o B 10 pa3 Goinbie «dpeHeaeBcKoro» oo0bemMa BUPTyaTbHOM aHTEHHBI OETYyIIeH BOJIHBI, T «(Pu-
3UYECKUI» JIyd MOKHO 3aMEHHUTh T€OMETPHUECKUM (MIEPEUTH K Ty4eBON TEOPHH OMUCAHUS TPOIIEC-
ca pacrnpoCTPaHECHHs aKyCTHUECKOM PHEPTUN); B BEPTUKAILHOU MtockocTu ~ 500 M, uTo B 2 paza
MeHbIIIEe «(QPEHEIEeBCKOro» 00beMa B BEPTUKAIBHON TIIOCKOCTH. ['OPH3OHTHI M3ITy4YeHHs TPOCBET-
HBIX CHUTHAJIOB BBIOMPAIOTCSI B COOTBETCTBUU C T'MJIPOJIOT0-aKyCTUYECKUMH YCIOBUAMU KOHTPOJIH-
pyeMoi aKkBaTOpUU M 00ECIEYMBAIOT MAKCUMAIBHYIO TIOJICBETKY BCEX YYAaCTKOB M TOPU3OHTOB Be-
POSITHOTO HaXOXICHUSI BO3MYILEHU MOPCKOM cpenibl (puc. 4).
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C]am(pomlmm PEXHUMOB H3TYUCHHSA — IIPHEMa CHTHAIIOB
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Puc. 4. TIpocTpaHCTBEHHOE PACTIONOKEHHE IPUEMHHUKOB M U3JTy4aTeNIei MyJIbTHCTATHYECKON CXEMBI
Fig. 4. Spatial arrangement of receivers and radiators of a multistatic schema

Takass cucremMa MOHMTOpPHUHIa BOJHON Cpelbl (OPMUPYET HMHTEHCUBHbIE HU3KOYACTOTHBIE,
rapMOHHMYECKHE, CI0XKHbIE, IpocBeTHbIE cUrHaIbI OT 150 1o 500 ['1 ¢ ypoBHEM 3BYKOBOIO JaBJe-
HHSI, CITOCOOHOT0 00ecrneunBaTh oTHoIIeHue curdan/momexa 10—15 nb, B monoce yactot 1 'y, BeI-
coko4acToTHbie — oT 2,3 10 3 k' my1st oGecniedeHus: ABYXCTOPOHHETO PEKUMa OCBEIICHHs 00CTa-
HOBKH B IIPOJIMBAX, 3aJIMBAX U 3aKPBITHIX OyXTax.

Bes cucrema B 1einoM paboTaeT B pexUME CHHXPOHHOIO M3JIy4EHHUs — MpUEMa MPOCBETHBIX
CUTHAJIOB OJIM3KOH 4acTOTHI f;, f>. CHHXpOHM3aLUsl pabOThl CUCTEMBI M TTapaMETPhl «IIOCBIIIOK» U3-
Jy4aeMbIX CUTHAJIOB 33Jal0TCS U OMNPEIENSAIOTCS B MIPUEMHOM TPaKTe 4epe3 paJroKaHaj ¢ IOMO-
b0 0Jioka 00paboTKu MH(DOPMAIMKM M CHCTEMbI €IWHOTO BpPeMEHH. J|JIMTEeNhbHOCTh MOCHUIOK T
KpaTHa BPEMEHHU HMX PACIpPOCTPAHCHUS OT W3IydyaTellss K NMpUeMHUKY. KpUTudeckumu T paccros-
HUSIMU HA aKBaTOPUU SIBJISIFOTCS: MUHUMAJIbHOE PACCTOSHUE MEXKIY OJHUM M3 H3JTydaTesei u JBy-
Ms pueMHUKaMu. Mcxoast U3 3TUX yCIIOBUM, BRIOUpAETCs MIMPUHA HCCIEAYEMON aKBaTOPUU WIIH
PacCTOSHUS MEXIY M3JIydaTesiMH, a Takke NpUeMHUKaMH. PaccTosHUS Mexay MpHUeMHHUKaMH, a
TaK)Ke M3IydaTesIMU OMPEACISIOT IUIOMAAh UCCIeTyeMOr akBaTopuu. [Ipu 3ToM paccTosiHHE OT
M3JTydaTessl 10 MepBOro MPUEMHHUKA JIOJKHO COOTBETCTBOBATH N MOJHBIX IIMKJIOB aKyCTHYECKOTO
Jay4a, a pacCTOSIHUE OT MU3IMydyaTelss A0 BTOporo npueMHuka — N+1 (171s momydenus Habera Bpeme-
HU (da3el) wim pasHoctu (a3). ['opu3oHTANIBHOE KE PAacCTOSHUE MEXKIY NMPUEMHHKAMHU JOJIKHO

OBITH paBHO v2N+1, HO HE JIOJDKHO MPEBHIIATh IHUPHHBI «()PEHEIEBCKOT0» 00beMa B TOPU30H-
TaNbHON MIOCKOCTU. CUTHANIBI CHHXPOHM3AIMH (DOPMHUPYIOTCS M U3TYYaAIOTCA OTIECIBHO OT IMPO-
CBETHBIX CUTHAJIOB M TEPENAIOTCS MO paJroKaHaTy (MpH OOJIBIION TUIOMIAIN aKBATOPHH) WIIH TIO/I-
BOAHOMY Kabento (HeOonbiue OyxThl, Kypuibckie npoauBbl UIU MOIXOAbI K HUM).

Wznyyenune 6IM3KHUX 1O 4aCTOTE aKycTHUeCKuX BOJIH (Bapuant [IAM-6K) npuBoaut k reHepa-
MU B MpPHJIETaloIel K M3IydaTelto MOPCKOM cpene, coiepiKalield ra3oBble My3bIpbKH U IPYTrHe
HEOJHOPOAHOCTH, HU3KOYACTOTHBIX U BBICOKOYACTOTHBIX MapaMETPUYECKUX COCTABIISIONIUNX CyM-
MapHOW U pa3HOCTHOM 4acTOT. TeopeTuyeckr U SKCIIEPUMEHTAIIBHO J0Ka3aHO, YTO UHTEHCUBHOCTD
(hopMUpOBaHHS MTAPAMETPUIECCKUX BOJIH OYEHb HHU3KA M COCTABIISACT CAUHUIIBI WM JOJU MPOICHTA
OT UCXOJHBIX (M3Ty4aeMbIX) BOJIH.
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YcuneHnre HHTeHCUBHOCTH (POPMUPOBAHMS MapaMEeTPUUYECKUX BOJIH CyMMAapHOH U Pa3HOCTHOM
4acTOT MOXET OCYILIECTBIIATHCA HE TOJNBKO BOJM3M M3JIydaTessl CUTHAJIOB HaKa4yKu, HO U Ha Oosee
yJIAJIEHHBIX OT HEr0 y4acTKax cpeJibl, COJep KalIX Ia30Bble 001aCTH (3aBECHI).

B aT011 CBSI3U crietyeT HaOMHUTh O HETMHEWHBIX CBOMCTBAX M OOJIBIINX pa3Mepax Mmy3bIPhKOBOTO
ciesia OT BO3MYILEHUM MOPCKOi cpelibl. [IpocTpaHCcTBEHHBIE pa3Mepsl, Kak ObLIO OTMEUEHO BbILIE, MO-
I'YT COCTaBJISITh B TOPU30HTAIBHOM IUI0CKOCTU ~ 20 KM; B BEpTUKAIBHON IIOCKOCTH — =~ 500 M.

[Tpenmy1iecTBO MCHOIB30BAHUS MOBBIIIEHHBIX HEJIMHEHHBIX CBOMCTB IpU (POPMUPOBAHUM Ha-
paMEeTpUYECKUX CUTHAJIOB 3aKJII0OYAETCS HE TOJIKO B UX MPOTSKEHHOCTU U 00BEME, HO U B TOM, UTO
OHU MOTYT OBITh ONEPATUBHO CO3/AaHbI B 3alaHHON TOUKE «IIPO3BYUMBAEMON (UCCIe1yeMom)» cpe-
TIb1, @ UX TIPOJIOJIbHAS OCh MOXKET OBITh C(hOPMUPOBAHA B 3aJJAHHOM HAIPABJIICHUU.

B sToMm ciydae obecrieunBaeTCsi MHHTEHCUBHOE YCHIIEHHE apaMEeTPUUECKOr0 B3aUMOJICHCTBHS
MCXOJ/IHBIX 3BYKOBBIX BOJIH U (hOpMHUpOBaHME (TTapaMETPHUECKOE Mepen3aydeHne) nHppaHu3Koya-
CTOTHBIX, & TAKXKE BBICOKOYACTOTHBIX BOJIH B 3aJJaHHOM «IIPO3BYYHMBAEMOM) HAIPaBIECHUH, & CAMO
BO3MYIIIEHHE MOPCKOH Cpe/ibl B 3TOM Cllydae IpeACcTaBisieT co00i BUPTyaabHY0, 00BEMHYIO, CTa-
[IMOHAPHYIO U OECTENIECHYI0 aHTEHHY (aHTEHHY OeryIiel BOJIHBI).

OHeprus curHaja U3 TOYKHM u3lydyeHuss A B Touky mpuema B (puc. 5) pacrpocrtpansercs B
npejesiax OINpeslelleHHOW 00JIaCTH HMPOCTPAHCTBA, I'PAaHUIBI KOTOPOW OIPENEINISIOTCS Ha OCHOBE
npuHuuna ['roiirenca u nocrpoenus 30H @penensa. Ha puc. 5 npuBeneHa KkauecTBEHHas KapTUHA
IIPOCTPAHCTBEHHOM CTPYKTYphI 30H DpeHelss Mex 1y TOUKaMU U3JIy4Y€HUs U IPUEMA «IIPOCBETHBIX)
curnanos. Kaxmast u3 30H (Ha puCyHKe OHM 0003HAYeHBI B MOpsiiKe Bo3pacTanusi — N — N) B mpo-
CTpaHCTBE 00PA3yIOT JUIUIICOUIbI BPAIIEHUS.

Puc. 5. IlpocTpancTBeHHas cTpykTypa 30H @payHropepa Mex Iy TOUKaAMU H3ITydCHUS-
npreMa CUTHAJIOB
Fig. 5. Spatial structure of the Fraunhofer zones between radiation-receiving points

ITpu pacnosnokeHuu BO3MYLIEHHMSI MOPCKOW Cpellbl B IIpelenax IPOCTPAaHCTBA IIEPBOM 30HBI
@peHenst OyAeT MPOUCXOIUTh HE TOJIBKO 3KPAaHUPOBAHUE BOJIH, HO TAK)KE€ MUX MHTEHCHBHOE Iapa-
MeTpUYecKoe Mpeodpa3zoBaHne HAa PACCEUBAOLINX HEOJHOPOJHOCTAX. B aTOM cityuae nmepas 30Ha
@peHenst BHIIOIHAET (PYHKINK NPOCTPAHCTBEHHOU (OecTesiecHO) napaMeTpuyecKoil aHTEHHbI Oe-
I'YLIEH BOJIHBI C HU3KOYAaCTOTHOM Hakaykoil. [Ipm 3TOM OTHOCHTENIBHO KIIACCUYECKON IapaMeTpH-
YECKOM aHTEHHbI Oeryiell BOJIHBI, (POPMUPYEMON C HMCIOIb30BAaHUEM YJbTPA3BYKOBOW HaKauKH
cpeabl B OOJIACTH M3JIydaTess WM IPUEMHHUKA CUTHAJIOB, paccMaTpuBacMasl aHTEHHa SIBJISIETCS
CUMMETPUYHOM (JIBYXCTOPOHHEMN ) IPUEMOU3ITY HAIOILIEH.

OOHapyKeHue BO3MYLICHUH MOPCKOH cpeibl B MyJIbTUCTATUYECKOM CXEMe JIOMyCTUMO IpH
WCTIOJIb30BAHUH JUIUTEIILHBIX C BBICOKOH CTAaOMIBHOCTBIO TAPMOHUYECKUX U CIOXKHBIX CHTHAJIOB,
4T0 00EeCreynBaeT BO3MOKHOCTh UX HEOOXOJUMOro HaOJIOAECHUS M HAKOIJICHUs B Y3KOH IoJioce
yacToT. Bpemst HaOmofeHus: curHaia B 3TOM ciiydae 0osbiioe. OHO ompenensieTcs TakKe Bpeme-
HEeM IepecedyeHusi 00BbEKTOM OCH CTallMOHApa U COCTAaBIISIET €MHULIBI-IECATKY MUHYT. TO ecTh Be-
mmuuHa Af-T ipu oOHapyKEeHUH 0OBEKTOB METOIOM ITOJICBETKH CPEbl, KaK U JJIS IITyMOIIEJIEHT OBa-
HUS1, MOKET OBITh 10CTaTOYHO Oosblei. B aTom ciydyae numeem:
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AfT/kﬁz >176n006.c6 z\/g/AfT 9 (1)

rae 0 — Kod(pUIMEHT pacro3HaBaHMS, BBIPAKAIOUIMI OTHOIICHHE CUTHANIA K MOMEXE Ha BXOJE
npuodopa;

ks — K03 uIMeHT, BRIpaKAIOMIMK JIs1 JAHHOTO MpHOOpa OTHOIICHHWE CHTHAJ/TIOMEXa Ha ero
BBIX0/JI€, KOTOpOE 00ecreyrBaeT NpUeM CUrHajla ¢ 3aJJaHHOM BEpOSTHOCTBIO;

Af — 9acToTHas 1moyioca MpoIycKaHus mpuoopa;

T — Bpems HaOIIOIeHUs IPUHUMAEMOI'0 CUTHAJIA.

Bripaxkenue (1) onpenenser MakCUMalTbHO HEOOXOAMMBIE OTHOIICHHUSI CUTHAJ/TIOMEXa Ha BXO-
Jie CUCTEMbI, OCHOBAaHHOM Ha IMOJCBETKE Cpeibl, KOTOpbIE 00eCIeunBa0T 3aaHHbIe (C yUeTOM Be-
POSITHOCTH IIpHe€Ma) 3HAYEHMsI STOW BEJIMYUHBI Ha BbIXOJE (MHAMKATOPE YCTPOUCTBA OTOOpAKEHUS
uHGOpMaLUU U Pe3yJbTaTOB pacueToB). TakuM oOpazom, HeoOXoauMas sl pealu3alul MyJIbTH-
CTaTUYECKON CXEeMbl BEJIMYMHA OTHOIICHUS CHTHAJ/TIOMEXa Ha BXOJIE MPHUEMHOTO TPAaKTa aHaJo-
TMYHA OTHOILEHHUIO, IOJyYEHHOMY I LIyMOIIEJIEHIaTopa.

B03MOXHOCTB JUIMTEIBHOTO Y3KOMOJIOCHOTO IPUEMA BbICOKOCTAOUIBHBIX THJIPOAKYCTUYECKUX
CUTHAJIOB, MOJIyYEHHsI pa3HOCTH UX (a30BbIX CHEKTPOB U TPAHCIOHUPOBAHMSA B 00JACTh BBICOKHX
(MI'm) "acToT, r/ie TOBTOPHO BO3MOXKHO TPOM3BEIEHUE pacueTa pa3sHOCTH (a3, HO yXKe CBETOBBIX
BOJIH, CYILIECTBEHHO ITOBBIILIAET €€ IOMEX0YCTONUYNBOCTD B LIEJIOM.

Crnenyer OTMETUTh TaK)Ke€, YTO PACCMOTPEHHAs BEJIIMYMHA IoMexoycToiuuBoctu npuema I1C
XapaKTepu3yeT JIMIIb BO3MOXKHOCTb IIPUEMa CUTHAJIOB U JJaJIbHEHILEro BblIeNeHUsl HH(OpMaIMOH-
HBIX [IPU3HAKOB BO3MYILIEHUI MOPCKOM CPEeJibl, HAIIPUMEp, IPU3HAKOB X UCKAXKEHUS JBKYIIUMCS
00BEKTOM MM (PU3MUYECKUM SBICHUEM.

W3BecTHO, YTO MCIOJB30BaHUE OJHOTO MPUEMHOIO CPEJICTBA U OJHOI0 M3Iy4arollero rnpuBo-
JUT K 00pa30BaHUIO 30HBI OOHApY KEHUs MPUOIMKEHHO onMchiBaeMoil oBasiom Kaccunu. YpaBHe-
HUE 9TOU 3aMKHYTOM KpUBOM UMEET BU/L:

(x*+y? +a*)—4a*x* =, (2)

VYpaBuenue (2) 3a7a€T reOMETPUIECKOE MECTO TOUECK, /IS KOTOPBIX MPOU3BEIACHUE PACCTOSHUM
JI0 TOUEK @, 0 — MECTa H3Iy9aTells U d, 0 — MecTa IPUEMHHKA PaBHO ¢°. OYeBUIHO, 4TO KpuBast (2)
CUMMETpPHUYHA OTHOCHUTEJIBHO Ocel X U y. YpaBHeHue (2) uist X > o U y > 0 MOXKHO Iepenucarhb
B BUJIE:

y(x)=[-x*—a® +(4a*x* +c4)%]%. 3)

CJ'IG,Z[OB&TCHBHO, Iiomaab, OCBCIacMmas napoﬁ HpI/IeMHI/IK—I/ISJIy‘IaTeHL, paBHaA:
i A
SI=4oJ.[—a2—x2+(4a2x2+c4) 21 2 dx. (4)
0

[IpoBenenHnas oneHka 3(h(HEeKTUBHOCTH TAKOW CHCTEMbI [IOKa3aja, YTO IUIOLIA/lb, OCBEIIAeMast

Mapou MpUEeMHUK—U3IIydaTeNb, paBHa 1Mo kputeputo C; (CTouMocTh 1 KM’ OCBEIAeMOil ILIOMIAIN B
roj), MPU MPEeanoiaraéMbIX T€OMETPUUYECKUX pa3Mepax Bo3MylleHus a = 20 KM, IpOTsHKEHHOCTH
Tpaccel 0. Utypyn (u3nyuarens(u) — mbic JIuBenopHa, o. Caxanun (nmpuemHuku) — 345 KM, mpu-
mepno 3000 KM

[Tpu HEeoOXxoauMocTH OBICTPOTO OOMeHa MH(pOpMAIHel ¢ Ha3eMHBIMU NOCTAMH HAOJIIOICHHS
3a MOPCKOI 00CTaHOBKOW WM cTallnoOHapHO-Ipeldyromero Bapuanta popmupoanust MC Ha 0aze
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JIOHHBIX aKyCTHMYECKHUX CTaHIUN U akTUBHBIX PI'’AB ncmonb3yroTcss MOy KOCMUYECKOM CBS3H C
WCIIOJIb30BAaHUEM HU3KOOPOUTANIbHOM cucTeMbl «[ oHe1.

Poccuiickas cucrema crytHukoBOM cBsizu (CCC) «onem» (puc. 6) npeaHazHavyeHa ais odec-
MeYeHHsI Tiepeadn nHpopManuy B U(GPOBOM BUIE MEXIY CTAIIMOHAPHBIMH U IMOJABUKHBIMU a00-
HEHTaMH U MOXKET OBbITh MCIOJIb30BaHAa AJIs MEPBOOYEPETHBIX 3a/1a4 HH(POPMATH3ALUU B PErHOHAX,
I7le B HacToslee Bpems oTcyTcTByeT HajexHas cBsizb. CCC «I'oHen» oOecnieunBaeT npeaocrasiie-
HUE CIIETYIOIIUX YCIYT:

- mepeava JIFOObIX JaHHBIX B NU(POBOU GopMe — TEIEeKC, TEKCT, N300paKeHNue, OOMEH HH-
dbopmanmeit Mexay 0azaMM JaHHBIX, MEXAY KOMIIBIOTEpaMH, COOp TeleMETPUUECKUX TaHHBIX OT
HEOOCTY)KUBAEMBIX JJATYUKOB, OIIPEICTICHIE MECTOIIOIOKECHHSI TIOABMKHBIX 00 bEKTOB;

- 3aCeKpEeYMBaHUE MOJIH30BATENILCKON HHPOPMAIIUH 110 OTAEIBHOMY TPEOOBAHUIO 3aKa3YHKA.

Puc. 6. Ctpykrypa cucremsl «l oHemy.
Fig. 6. Structure of the «Gonets» system

[TepBrie onbiTHBIE 00pasibl akyctuaeckux ['JIAC cepun «Monutop» co3manbl B 1986—1990 rr.
Y MPEeHA3HAYCHBI JJI1 U3MEPEHUS M PETUCTPali (POHOBBIX THAPOAKYCTUYECKUX TOJIEH Ha TTyOu-
Hax 70 5000 M B aBTOHOMHOM pexume padotel. YcranoBka ['JIAC Ha nHO obOecrieunBaeTcsi CBO-
0OTHBIM TIOTPYKEHHEM C MTOMOIIBI0 OajutacTa Ha Talporie U BCIUIHITUEM Ha MMOBEPXHOCTH 33 CUET
TOJIOXKUTEIHFHON TUIABYUYECTH MPOYHOTO Kopiryca npu otaenenuu 6amtacra. I'/ZIAC moryt paboTath
B KOMITJIEKTE A0 5 IIT., MPU 3TOM 00ECIeYNBACTCS] HE3aBUCUMOE YIIPABIEHUE IO THAPOAKYCTHUYE-
CKOMY KaHaJy U aBTOHOMHO€ M3MEpPEHHE B3aMMHOM JNMCTaHIUM MOcae nocTaHoBKU Ha aHo. ['JJAC
obecreunBaeT yCHUJICHHE, MIPEIBAPUTEIIbHYI0 00paOb0TKy M perucTpanuio Ha 14-KaHalbHBIN U3Me-
pUTENbHBIN MaruuTorpad ruApoaKycTUyecKoil nHpOpMauu ¢ BEPTUKAIBHOM TUPIISIHIIBI THIIPOdO-
HOB WJIH ¢ TUAPO(dOHA HA KOPIYCe CTAHIIMU C BKIIOUEHUEM 110 33JJaHHOW MpOorpaMMe: MarHUTHOTO
peructparopa; uzmepurens ryouns! (WD); cuctembl u3mMepeHus NUCTaHIMH, UCHOIHUTEIBHOTO
Mexanu3ma copoca 6amnacra (MMCB).

[TpouHbIil KOPIYC, COCTOSANIUMN W3 ABYX MOJIyc(Ep, BHIMOIHEHHBIM U3 BBICOKOIIPOYHOTO aJl0-
MUHHUEBOTO CIUIaBa, 00ECIIEUNBACT 3AIIUTY OT TUAPOCTATUYECKOTO AaBJIeHUs HA TayOuHax mo 5000
M. ['JIAC B TpaHCIOPTHOM TOJIOKEHUH, & TAKKE MPHU MOJATOTOBKE U MPOBEPKE MEPE1 TOCTAHOBKOM
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B MOpE pa3MEIacTCsi Ha TPAHCIOPTUPOBOYHOW TEJICKKE, OCHAIIECHHON MOJIBEMHBIM MEXaHH3MOM
JUTSL BEpXHEH moirycdeps! (puc. 7).

MpouHblit Kopnyc (BepxHas nonycdepa) c
YCTaHOBAEHHbIMM Ha HEM AaTHUKaMK U

ycTpoiicTBamu o6Hapy»eHWA Ha MOBEPXHOCTK

Bnok ynpasnenua IJAC,
o6beguHALWMIA NpOrpaMmMHOE YCTPOMCTBO,

aHanorosble GUALTPLI-YCUANTENN, KaaubpaTop

MHoroKaHanbHbIi annapat TO4HOM
MarHMTHOM 3anucu

MpouHbIit Kopnyc (HUKHAR nonychepa) ¢
YCTAaHOBAEHHbIM B HEM BA0KOM NMUTaHMA U C
BHELUHel CTOPOHbI YCTPOMCTEOM OTAENEHUA

Puc. 7. Buemnnii Bun ['JIAC « MoHUTOPY» Ha MOHTaXHO-TPAHCTIOPTHPOBOYHOMN TEIICIKKE
Fig. 7. Appearance of the acoustic station «Monitor» on the assembly transport trolley

[IpuBs3ka KoJa BpeMEHH, PETUCTPUPYEMOr0 HA MAarHUTHYIO JIEHTY, K €IMHOW CUCTEME TOYHO-
ro BpEMEHHU Ha o0ecrevynBaromeM cyaHe uin Ha Heckoiabkux ['JIAC ocyiiecTBisieTcst OT cTaOuIb-
HOT'O KBapLIEBOI'0 reHepaTopa ¢ TOYHOCTBIO HE XYXKe 5 10%3a 10 cyT. Ilo rugpoakycTuueckon Ko-
MaH/ie, IepeiaBaeMoil ¢ o0ecreyrBaroiero Cy/AHa, BO3MOKHO BKJIIOYEHME annapara MarHUTHOM
3amMcu M MexaHu3ma copoca 6amnacra (Bemiabitue craniuu). OnsiTHbie 00pasisl ['JIAC aBistoTes
pe3yJIbTaToOM OTPaOOTKH, ONTHMH3AINHN U IKCTIEPUMEHTAIBHOM MPOBEPKH TEXHHUYECKUX PEIICHUN B
pe3ynbTare MpoBeleHHbIX Hay4yHO-uccnenoBarenbckux pador CKb CAMU JIBO PAH, BemomnHse-
MBIX B IOCJIEAHHUE JECATHIIETUS IPOIJIOTO CTOJIETUS U 110 HACTOSLIEE BPEMS.

CocraB komIuiekca riay0okoBoHbIx AoHHBIX cTaHumii (I'JIAC) cepun «MoHuTOp» TpUBEIEH
Ha puc. 8, a crpykrypHasa cxema ['JIAC cepuu «Monutop» npuseaeHa Ha puc. 9. s ydera ruj-
ponoruyeckoit o0ctaHoBKU BO Bpems pabotsl komiuiekta I'JIAC onna u3 I'’ZIAC kxommiekra ocHa-
[IaeTCsl AATYMKAMH TIIyOWHBI, TEMIIEPATypbl, CKOPOCTH 3BYKa C MHKPOIPOLIECCOPHON CHCTEMOU
cbopa u 00paboOTKH U3MEPUTENHbHON MH(GOpPMAIMU, KOTOpas U3MEpPsieT U 3aHOCUT B MaMsTh IMPO-
(GwIb CKOPOCTH 3BYKa BO BpeMs norpyskeHus cranimuu. OcHoBHble xapakrepuctuku ['JJTAC cepun
«MoHUTOpP» NpHUBEACHBI B TA0II. 2.

Criennann3upoBaHHbIM KOMILJIEKT CYJOBOW ammaparypbl JUIsl TUArHOCTHUKU U NpEeABapUTENb-
Hoit mpoeepku I'JIAC obGecnieunBaer onepatuBHOCTh MoAroToBku ['JIAC k aBTOHOMHO# paboTe u
HA/ISKHOCTH €€ paboThl B aBTOHOMHOM pekuMe. OCHOBHBIE (DYHKIIMU ATOTO KOMITJICKTA: ONepaTHB-
Has nepe3apsanka uctounuka nutanus I'JIAC; cBeaeHne ONOpPHBIX F€HEPATOPOB CUCTEMBI U3MeEpe-
HUS IUCTAHUUU; TMAarHOCTHKA anapaTa TOYHOM MarHUTHOM 3alMCH; [TOJATOTOBKA MAarHUTHOM JIEH-
ThI JJIA anmnapara TOYHOM MarHUTHOM 3amnucuy; nuarHoctuka neneil nutanus ['JIAC nepen nmocra-
HOBKOH; (hOpMHUpOBaHKE TUAPOAKYCTHUECKUX KomaH 1 ynpasnenus [ JIAC.

[Ipumenenue cymoBoi anmapatypsl st moarotoBku ['JIAC (puc. 10) B MOPCKHX YCIIOBHUSAX
TEXHOJIOTUYECKU 00ecreurnBaeT BpeMs MOIHOM noAroToBku koMiuiekra u3 5 I'JIAC k aBTOHOMHOM
pabote B TeueHue 4 4. KOMIUIEKT criennainbHbIX YCTpOUCTB nmoctaHoBkH U BiOopku ['JIAC ¢ 6opta
CyJHa TO3BOJIIET MPOU3BOIUTH pabOTHI IpU BOJHEHHM 110 5 6ayuioB, obecrieunBas MOCTAaHOBKY U
BBIOOPKY B TeueHnue 10—15 MuH.
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[JAC
Ml

rgac ITAC IJAC
N2 rﬁ;c Ne 4 N3

KopadensHEIil KOMILTEKC ANNAPATYPE! odecredeHHA
padoThI
I'JAC

bnox xorTpona B carxponHzanus [ JJAC

bmnox xoHTpONA annaparta MarEHTHOH 3anHcH [JTAC

bnox mogroToEkH HeTodHHEA nHTaHEA [ JAC
(KOHTPONA H 3apATKH HHEET: — KAMHEBED aKEYMYIATOPOE)

Kopabeneneni 00K THOpOAKYCTHYIECKOH KOMAHIHOH CHCTEMEL

BrmocHOE VCTPOHCTEO THAPOAKYCTHIECKOH KOMAHIHOH CHCTEMED

KopadenbHbIil KoMILTeKC OpeiBapATeIbHOH 00padoTkn
3aperHcTPHPOBaHHOH HH(OPMANHH B COCTaBe:

* bIoK3anHcH HHQOpPMAaIHH;
» EBiokobpadoTku HEpOpMATHH.

Puc. 8. CocraB komriekca riry0okoBoaHEIX ToHHBIX cTanmmid (I'JAC) cepun « MoHUTOPY

Fig. 8. Composition of the complex of the deep-state denial stations «Monitor»
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Puc. 9. Ctpykrypnas cxema ['JIAC cepun «MoHUTOP»
Fig. 9. Structural scheme of the deep-state denial stations «Monitor»
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Tabnuma 2
Ocnosnblie xapaktepuctuku I'TAC cepun «MoHuTop»
Table 2
Main characteristics of the acoustic station «Monitor»
[Tapametp 3HaueHue
[IpenenbHas riayOHHA TOCTAHOBKH, M 5000
MakcuManbHas JUIMTeHOCTh aBTOHOMHOW PaboThI, CyT 10
JUTMTenbHOCTD HEMPEPBIBHOW PErUCTpallii JaHHBIX HA MATHUTHYIO JICHTY
B AMANa30HE 4acToT, U:
1..500I' 12
1..100I' 70
Junamudeckuil Auana3zoH NpUeMHO-PErUCTPUPYIONIETO TpakTa, 1b 70
OcHOBHasl JOBEPUTENIbHAS NOIPEIIHOCTH IPUEMHO-PETUCTPUPYIOILETO 2
TpakTa, n1b
[MorpemHocTs cUCTEMBI U3MEPEHHSI B3aUMHON TUCTAHIMH, M
[orpemHocTs U3MEpEHUs TITyOUHBI TOCTAHOBKH, %0 2
ABTOHOMHOCTB, CYT 10
Bec na Bo3nyxe, kr 200
JwmameTtp mpoyHOTO KOpITyCca, MM 925

Bnok KoHTpona u
cuHxpoHusauumn NIJAC

BAoK rugpoakycTuyeckom

KOMa H,D.Hoﬁ CUCTEMDI

bnok koHTpona annapaTta
MarHuTHOM 3anucu

Puc. 10. Buemnwuii Buz cy1oBoii anmapatypsl 4i1s odecneuenus padots I'JAC
Fig. 10. Appearance of ship's equipment for the operation of the deep-state denial stations
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TEXHOJIOT'UA U YIIPABJIEHUE
KAYECTBOM IIMIIEBBIX ITPOJJYKTOB

VIIK 664.95

B.J1. bornanos, H.B. /lementbeBa, A.A. CUMASIHKHUH
JlampHEBOCTOUHBIN TOCYTAPCTBEHHBIA TEXHUYECKUN PHIOOX03HCTBEHHBI YHUBEPCUTET,
690087, r. BnaguocTok, yi. Jlyrosas, 520

OIEHKA KAYECTBA U BE3OITACHOCTH CYXOI'O KOHIIEHTPATA TPEITAHTA

B Jlanvpvibemyse paspabomana mexnonozus npousgoo0Cmea Cyxo20 KOHYeHmpama mpenaned, no3eo-
JNAWASL NPAKMUYECKU NOTHOCHbIO COXPAHUMb CIPYKIYPY U CEOUCMBA (DYHKYUOHATbHBIX MAKPOMONLEKYI
OUONIO2UYECKO20 CHIPbSL U CO30AMb BbLCOKOIDDHEKMUBHBLL NPOOYKM U020, 1e4eOHO-NPODULAKMULECKO2O0
HazHayeHus.

Ilo pesynomamam ucciedo8anuil YCmaHo81eHo, Ymo CyxXou KOHyenmpam mpenanea oonadaem 6biCoKol
nUWeBol YeHHOCMbIO, ABIAEMCs 8bICOKODEIKOBbIM NPOOYKMOM, € HU3Kol odoneti 1unudos. Cyxoi KOHYeH-
mpam mpenanea 602am MuHepairbHblMu conamu. 110 MuKpoOuoI02UYeCKUM NOKA3AMENAM OH YOO81emEopsl-
em mpeboBaHUusM MexHuuecko2o peziamenma mamodxcennozo coisza TP/TC 021 — 2011. Besonacnocmo
CYX020 KOHYeHmpama mpenaunaa noomeepiHcoarom Ucciedo8anus Ha co0epicanie MoKCUYHbIX INeMEHMO8,
necmuyud0s, NOIUXIOPUPOSAHHBIX DUDEHUI08 U PAOUOHYKIeUd0s. Jlanubiil hakm ceudemenvbcmayem o ea-
panmupogannou bezonacnocmu 20moeot npooykyuu. Ilo pesynomamam uccie008anull Ha HOBLL U0 NPO-
oykyuu paspaboman u ymeepocoen CTO 00471515-052-2017. Cyxou konyenmpam mpenarea. Tpebosanus k
Kauecmsy u bezonacrhocmu. Tpebosanus Kk npou3o00Cmay, XpaHeHuI0, peaiu3ayuu.

Knrouegwle cnosa: cyxoii Konyenmpam mpenaned, XUMUYECKUl cOCmas, Kayecmeo, 6e30nacHocma.

V.D. Bogdanov, N.V. Dementeva, A.A. Simdyankin

ASSESSMENT OF THE QUALITY AND SAFETY OF DRY CONCENTRATE
OF SEA CUCUMBER

In. the technology of production of dry concentrate of sea cucumber that allows you to almost fully
preserve the structure and functional properties of macromolecules of biological raw materials and create a
highly effective product nutritional, medicinal and prophylactic purpose.

By results of researches it is established that the dry concentrate of sea cucumber has high nutritional
value, is a high-protein product, with a low proportion of lipids. Dry concentrate of sea cucumber is rich in
mineral salts. Microbiological indicators it meets the requirements of the technical regulations of the
customs Union TR/TS 021 — 2011. Safety dry concentrate trepang confirmed by research on the content of
toxic elements, pesticides, polychlorinated biphenyls and radionuclides. This fact indicates the guaranteed
safety of the finished product. The results of research on a new product is developed and approved one STO
00471515-052-2017. Dry concentrate of sea cucumber. Requirements for quality and security. Requirements
for the production, storage, and implementation.

Key words: dry concentrate of sea cucumber, chemical composition, quality, safety.

BBenenue

W3BecTHO, YTO BOAHBIE OMOPECYPCHI MPEACTABISAIOT COO0H (PU3NOTOTUUECKHU 1IEHHOE MUIIEBOE
CLIpI)e. OHI/I cny>1<aT HpI/IpOIIHI)IM HNCTOYHHUKOM MHOTHUX 6I/IOJIOFI/I‘ICCKI/I AaKTHUBHBIX BEIICCTB, BBCC-
HUE KOTOPBIX B MPOIYKTHI MUTAHUSI IPUAAIOT UM (DYHKIIMOHATIHHBIE CBOMCTRA.

B YAaCTHOCTU MOJUJIKOCKHU SBJISSFOTCS BAXKHBIM HMCTOYHUKOM ITHUIIICBOI'O 66.]11(21, BUTaMHWHOB, aMH-
HOKHUCJIOT U APYTUX OMOJOTMYECKH aKTUBHBIX BemlecTB. [lo comep:kaHMIO HE3aMEHHMBIX aMUHO-
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TexHornoaus u yrnpaerneHue Ka4ecmeom rnuuesblx I'I,DO@meOB

KHCIIOT (apruHUHA, TU3UHA, TPUNITO(paHa) OHU IPEBOCXOIAT PbIOY. MOIUTIOCKU COMepsKaT BEIlIeCTBa,
oOajaroniue MpPOTUBOBUPYCHBIM, IPOTUBOMUKPOOHBIM M IMPOTUBOPAKOBBIM jciicTBUeM. Cpeau
OHMOJIOTMUYECKH aKTHUBHBIX BEIIECTB MOJUIFOCKOB HanboJiee N3BECTHBI TEPIICHBI, TETEPOIIMKINYECKHE,
apoMaTh4yecKre U an(aTuuecKkue COeIUHEHMS.

[maBHOE OTIIMYUE UIIIOKOKMX OT MHOTHX HAa3€MHBIX M BOAHBIX OPTaHU3MOB B CYIIECTBEHHOM
pazHoO0pa3uu MeTabOIMTOB, CPEIM KOTOPBIX OOJbINasi YacTh MpPECTaBICHA (DyHKIIMOHATBLHBIMH
COCTMHEHUSIMH, TaKUMH, KaK KapOTHHOUIbL, (PocqONHUMUIbI, CANOHUHBI, MOJIWHEHACHIIICHHBIC
YKUPHBIE KUCJIOTHI KJlacca OMera TpH, OMEra IIeCTb.

B J[ansHEBOCTOYHOM PETMOHE OJHUM U3 CaMbIX LIEHHBIX 0OBEKTOB MOPCKOTO MPOMBICIIA SBIISI-
ercst Tpenaur (Stichopus japonicus). Apean oOuTaHus JaIbHEBOCTOYHOTO TPEIMAHTra MPOCTUPACTCS
O6mu3 moOepekbss MaTepuka U OCTPOBOB, pacHONOKeHHBIX B fmoHckoMm, JKenrom, Bocrouno-
Kwuraiickom mopsix. B npenenax Poccum stot Bua pacnpocTpanen y OeperoB [IpuMopssi 1 0-BOB
Caxanun, Monepon, Kynammup.

Tpenanr — 0ecr03BOHOYHOE XKMBOTHOE THIIA UIVIOKOXKHUX W3 Kilacca royioTypuil. MpleuHas
TKaHb TpemnaHra foctarouyHo oosoanena (91-93 %). B ero tkansx copepxwurcs 4,44, 7 % Oenka,
munugoB — 0,40-0,42 %, muHepanbHbIX BemiecTB — 3,1-3,2 %. Tpenanr o0naiaeT HEBHICOKOM Ka-
nopuitHocThio (38—60 kxan/100). benku coeguHUTENbHONW TKaHH, OoTHOcsmMecs Ha 53-72 % k
rpyTIe KOJUIareHOMOA00HBIX OCITKOB, TIPECTABISIOT HAHOOIBIIYIO A0II0 OenkoBol (pakiuu. B To
e BpeMs TKaHU TperaHra OTIMYAIOTCS BBHICOKHM COJAEp)KaHMEM IIHUIMHA, MMPOJIMHA U aclapruHO-
BOI KuCHOTHL. Takke B COCTaB KOJUIAT€HOB JIaJbHEBOCTOYHOIO TPEMaHra BXOAAT aprUHUH, JIU3HH,
TPEOHUH, IITyTaMHHOBasi KUcaoTa U ap. Becero 17 aMUHOKHUCIIOT, U3 KOTOPBIX OKOJIO TPETH aMUHO-
KHUCJIOTHBIX OCTaTKOB MPUHAJJICKHUT K YUCITy HE3aMEHUMBIX [1].

B nmocnennue rospl cipoc Ha TpemaHra 3Ha4uTeIbHO BO3POC KaK B HallleH CTpaHe, TakK U 3a py-
0exoM Otaroziapsi €ro YHUKaJIbHBIM 1EJI€OHBIM CBOMCTBAM. DTH CBOMCTBA OOBSCHSIOTCS HAIMUYUEM
B TKaHSIX TPEMaHra XMMHUECKUX COSAMHEHUMN, MPOSBISIONIUX OMOIOTMYECKYI0 aKTUBHOCTb, TaKUX,
KaK TIIMKO3HJIBI (2,2—2,6 MI/T CBIpOH TKaHM), MPEICTABICHHBIC MPEXKIE BCETO TPUTEPIICHAMH, aMU-
Hocaxapa (0,84-2,3 Mr/T cbIpoii TKaHH), KAPOTHHOUIbI, MUHEpaIbHbIEC BEIIECTBA, BUTAMUHBI U JPY-
rue Ba)KHbIE I OpraHM3Ma 4YeJIOBEKa aKTHBHbBIE KOMIUIEKCHI. 3a CUET HAEAJIbHOTO HACHIIICHUS
MHUKPO3JIEMEHTaMH U OWOJIOTMYECKH aKTUBHBIMH BEIIECTBAMH TPEMAHI OKa3bIBAET OMOJIA’KHUBAIO-
i adexr [2, 3].

Taxum 00pa3oM, BbICOKOCTIEHU(DUYHBIA COCTaB (PU3NOIOTUYECKU (PYHKIIMOHAIBHBIX BEIECTB
JIeJIaeT 1e1ecOo00pa3HbIM UCIOIb30BAHUE JJAHHOTO BUJIA ChIPbs P IIPOU3BOACTBE ILIMPOKOTO CIIEK-
Tpa NPOAyKTOB (PYHKIIMOHATHHOTO HA3HAYEHHUS, CIIPOC HA KOTOPBIE B HACTOAIIEE BPeMsI UMEET TCH-
JIEHIINIO K pocTy [4].

OpHMM U3 MEepPCHEeKTHBHBIX CIIOCOO0B KOHCEPBUPOBAHUS CHIPHS SIBISETCA CyOIMMHUPOBaHHAsS
CYILIKA, Epe]] KOTOPOU MPOAYKT 3aMOPAXKHUBAIOT U YAAJISIOT OCHOBHYIO Maccy BOJbI B YCIOBHSIX Ba-
KyyMa U IIpU HEMOCPEACTBEHHOM II€pEXO/Ie Jibla B Mapo0Opa3HOe COCTOSIHUE, MUHYS KUAKYIO (asy.

O0e3BOKMBaHUE MaTepuala Mpy OTPUIATETILHBIX TEMIIEpPAaTypax B YCIOBUSAX BaKyyma oOecrie-
YMBAeT COXPAHEHHE NEPBOHAYATIBHON CTPYKTYphl MaTepuaa, IpeoTBpallas u3MeHEeHUe TepMoJia-
OWJIBHBIX BEIIECTB (JIUMHIOB, OCIKOB, YIJICBOJOB), UCKIIOYA€T BOSMOXKHOCTh Pa3BUTHS MUKPOOH-
aJlbHBIX, (PEPMEHTATUBHBIX, OKHUCIUTEIBHBIX IPOLECCOB.

CyOnuMHupOBaHHBIE TPOIYKTHI U3 THAPOOMOHTOB MPEACTABISAIOT CO00I OSIKOBBIE KOHIICHTpA-
Thl. B HUX MpaKkTUYECKHU MOJHOCTHIO COXPAHSIOTCS HE3aMEHUMbIE aMUHOKHUCIIOThI, HEHACHIIIEHHBIE
KUPHBIE KUCJIOTHI, BUTAMUHBI, BKYCOBBIE M apoMaTH4eckue BemecTBa. CTerneHb yCBOCHUS CyOIH-
MHPOBaHHBIX IPOAYKTOB MPUOIMKEHA K YCBOCHUIO 3aMOPOKEHHOT'O ChIPbSI.

B JlanspeiOBTY3€ pazpaboTaHa TEXHOJOTHS MPOU3BOJCTBA CYXOro KOHIIEHTpaTa U3 TpPEIaHra,
MIO3BOJISAIONIAs TPAKTUYECKHU MOJTHOCTHIO COXPAHUTh CTPYKTYpPY M CBOMCTBA (PyHKIIMOHAJIBHBIX MaK-
POMOJIEKYJI OMOJIOTMYECKOTO CHIPbS M CO3AaTh BHICOKOA((EKTUBHBIN MPOIYKT MUIIEBOTO, JIeueOHO-
po(UIAKTUYECKOTO Ha3HAYCHUSI.
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HCJ'IBIO HaquOﬁ pa6OTH SIBJISJIOCHh MCCIICJOBAHUE TTOKa3aTelled KauecTBa U 0e30IacHOCTH Cy-
XOro KOHIICHTpara TpCraHra.

OO0BbeKTBI H METOABI HCCIeT0BAaHUH

OO0BEeKTOM HCCIEeIOBAaHMS CITYKUJI CYyXOM KOHIICHTpAT TpEenaHra, MoJyYeHHBIH U3 3aMOPOKEH-
HOTO CBHIPbS ITyTeM KPUOM3MEIBUCHUS U CYOTMMAIIMOHHON CYIITKH.

OT60p Tpod CHIPHS U MOATOTOBKY MPOO K aHATU3y MPOBOIWIM MO CTAaHAAPTHBIM METOTUKAM
(I'OCT 31339-06, 'OCT 7631-08, I'OCT 8756.0-70).

Omnpenenenue a3ora oOIIETro, coaep)KaHuWe BOMBI, JIMMUIAOB, MHUHEPAIbHBIX BEIIECTB, COJU
ocymectBisuy 1o 'OCT 7636-85 «Ppiba, MOpCKHE MIIEKOITUTAIOIINE, MOPCKHUE OECIIO3BOHOYHBIC U
MPOAYKTHI UX MepepaboTKU (METOIbI aHATIH3A)».

DHEPreTUYECKyI0 I[EHHOCTh NPOAYKIMU paccuuThiBaid 10 Meronuke A.A. TloxpoBckoro
(1977).

KonmmdectBo Me30(HIBHBIX a’pOOHBIX M (DaKyIBTAaTHBHO-aHA3POOHBIX MHUKPOOPTAHU3MOB
(KMA®AHEM) onpenensnu o 'OCT 10444.15-94 «IIpoaykrtsl numieBsle. MeToabl omnpeeneHus
KOJTMYECTBA ME30(DHIILHBIX M a3POOHBIX M (DaKyIBETaTHBHO-aHA3POOHBIX MUKPOOPTAHU3MOBY.

Omnpenenenue Oakrepuil rpynmbl kuieunbix nanodek (BI'KIT) mpoBoaunmu cormacao 'OCT
30518-97 «IIpomykTsl numieBbie. MeTOABI BBISIBICHHS M ONIPEICIICHUS KOJTHMUECTBA OaKTEpU IpyTI-
TbI KUIIIEYHBIX MaJI0YEK).

Conepxanue TOKCHYHBIX AneMmeHToB omnpenensiiu o 'OCT P 51301, 'OCT 30178, TOCT
30538; ceunen; — mo 'OCT 26932, mbimbsik — mo 'OCT P 51766, TOCT P 51962, I'OCT P 53182,
kagmuit — o 'OCT 26933, pryts —no 'OCT 26927, TOCT P 53183.

[Mectunuast onpenensnu no MYK 2142, MYK 2482, nonuxiopupoBaHHble OM(PEHUIBI — IO
I'OCT P 53991, TOCT P 53184, MYK 4.1.1023, paguonyxkneuast — no 'OCT P 54016, TOCT P
54017, MYK 2.6.1.1194.

PesyabTarhl 1 UX 00CyKI1eHUe

Jl1s mpon3BO/ICTBA CYyXOro KOHIIEHTpaTa TpelaHra UCIOIb30BaJId CBEKEBBUIOBIEHHBIN U MO-
poxeHbIN TpenaHr. CBEKEBBUIOBICHHBIM TPEMAHI COPTUPOBAJIN HA IPYIIBI II0 PasMeEpPy U Macce U
HaNpaBJsUIM Ha MOMKY. /L1 9TOro TpemaHr moMeuand B MPECHYIO BOLY TEMIIEpAaTypoil HE BbILIE
25 °C, B KOTOpPOH MPOUCXOANT BEIOPOC BHYTPEHHUX OPraHOB M3 MOJOCTH TpENaHra. 3areM ocylie-
CTBJISIM TIPOMBIBKY BHYTPEHHEW IOJOCTH M BEHUYMKA TpPENaHIa C MOMOUIbIO THAPOHACAJKH MOp-
CKOM BOzIoM noJ AasiieHueM. Ilociie IpoMBIBKY TpenaHr BbIAEPKUBAIM B TeueHUE 3—5 MUH Ha Iep-
(OpPUPOBAHHBIX pEMIETKAaX i 00eCreueHMs] CTeKaHUs JIMITHUX OCTATKOB BOJBI, YKJIAJbIBaIH B
TEXHOJIOTUYECKUE €MKOCTH M HAIPaBJIIM HA 3aMOpakKMBAaHHE. 3aMOpaXMBAHHME OCYLIECTBIISIN B
MOPO3WJIBHBIX amlmapaTax BO3IYIIHOTO THMa npu temrneparype munyc 30-35 °C no temneparypsl B
LIEHTPE NPOAYKTa HE BhIlIe MuHyc 27 °C.

Tpenanr, MOCTYNUBIINN Ha MepepabOTKy B 3aMOPOKEHHOM BHUJE, UMEIOUIHI TeMIIEpaTypy B
LeHTpe npoaykra Munyc 18 °C, HanpaBisui Ha JOMOpPaKUBaHUE, C LEJIbI0 CHUKEHUS TEMIIEPATY PbI
B LIEHTpe npoaykra 1o munyc 27 °C.

MoposkeHbli TpenaHr U3MenpdalIn Ha KpUoU3MebunTelle (KpUOMEIbHHULE) 10 pa3Mepa 4acTHIL
0,1-3,0 mm. [lomy4deHHBIM MOpPOKEHBIM U3MENBUEHHBIN MaTepuail U3 TKaHU TPENaHra packKiiajblBa-
JIM TOHKUM ciioeM (He Oonee 10 MM) B IIOAJIOHBI, OXJIQXKICHHBIE 1O TEMIIEPATypbl HE BhIIIE MUHYC
25 °C, ¥ HanpaBJsUU B CyOIMMAIIMOHHYIO CYIIMIBHYIO YCTaHOBKY.

CyOnmuManoHHYy0 CYIIKY OCYIIECTBIISIN Mpu Temreparype munyc 15-20 °C monx BakyymMom
89 Ila. Ilpu stom npoucxomauio ynanenue 75-90 % Bonabl. OcTaBilyocsi BOAY YAAJSIU MPU JI0CY-
myBaHuM npu Temneparype 40-60 °C. OGuras MPOJIOJDKUTEIBHOCTD TIpOIIEcCa COCTaBIsIA
16-20 u. Comeprkanue BOJbI B MaTepHalie MOCJe CYIIKH He JOJKHO MpeBbimarh 0onee 12 %. Bei-
CYLIEHHBIH TpEeHaHr MOJABEprajii JOMNOJIHUTEIbHOMY H3MEIBICHUIO 10 TOPOLIKOOOPA3HOIO COCTOS-
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HHA C PasMCPOM HaCTUILL 20-200 mxM. TexHOJIOrHYECKast cxemMa IMPOU3BOJACTBA CYXOI'0O KOHIICHTpATa
Tpeliadra nNpeacTraBjCcHa Ha pPUCYHKEC.

IIpuem ceipps
T \ 3aMOPOKEHHBIH
€IIaHT-ChIPE < >
p pent TpenaHr
CoptupoBanue
4
¢ C6op JloMmopaxuBaHue
Molika, cTekaHue BHYTPEHHOCTEH
3aMOpaXUBAaHUC |« ITIpombiBKa

v

Kpuousmenvuenue

v

CyOnuManuoHHas Cymka

v

M3menpuenue

v

dacoBanue

v

YnakoBrIBaHue

v

MapxkupoBanue

!

XpaHeHue

TexHonornyeckas cxema MPOU3BOJICTBA CYyXOT0 KOHIIEHTpATa TPEaHra
Technological scheme of production of dry trepanga concentrate

K Hanbosiee BaKHBIM TOKA3aTEIsIM, XapaKTEPU3YIOIIMM KaueCTBO IMHUIICBBIX MPOTYKTOB, MOX-
HO OTHECTH OPTaHOJICITUYCCKUE CBOWMCTBA, XUMHUYECKHUH COCTaB, SHEPIeTUUYCCKYI0, OMOJOrHve-
CKYIO LIEHHOCTh, MUKPOOHOJIOTMYECCKHUE MTOKa3aTe Il 0e30MacHOCTH U JIp.

[Tpu uccienoBaHUM XUMHUYECKOTO COCTaBa CYXOro KOHIIGHTpaTra TPEMaHra yCTaHOBJICHO, YTO
OH XapaKTepH3yeTCsl BEICOKUM cojiep:kanueM oenka — 51,1 %, HeGOoIbIIUM KOTUYECTBOM JIMITUIOB —
4,8 %. Cyxol KOHILIEHTpaT TpenaHra 6oraT MUHEpaJIbHBIMHU BEIIECTBAMH, 00111€€ KOJTUYECTBO KOTO-

peix cocrasnseT 30,5 %. DHepreTuyeckas LEHHOCTh CYXOTo KOHIIGHTpaTa TperaHra COCTaBIseT
264,8 xkan (tabmn. 1).
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Tabmuna 1

XHMHYECKHIi COCTAB U IHEPreTuIeCKasi HEHHOCTDb CYyX0I'0 KOHIEHTPaTa Tpemanra

Table 1

Chemical composition and energy value of dry concentrate of sea cucumber

HanmenoBanue | benmoxk, % | Jlumuner, | YrreBoasl, % | Boma, | MuHepambHbBIE

MPOAYKTA

DHepreTudecKas
% % BelecTna, % IIEHHOCTE, KKaJI

Cyxoil KOHIIEHTpaT 51,1
Tpemnanra

4,8 4,3 9,3 30,5 264.,8

Pe3ynbrarhl MccaenoBaHUsT OPraHONIENTHYECKUX, PU3MUECKUX U XUMUYECKUX MOKa3aTesen cy-
XOTO KOHIIEHTpaTa TpenaHra MpHUBEICHBI B Ta0M. 2.

Tabmuma 2

OpranosienTuueckne U GU3NKO-XUMHYECKHUE MOKA3ATeIH CYX0ro KOHIIEeHTPaTa Tpenanra

Table 2

Organoleptic and physico-chemical characteristics of dry concentrate of sea cucumber

HaunmenoBanue
oxKasareis

XapaKkTepucTHKa

Buernunii sung

CBI]'[y‘-Iaﬂ, 0e3 CJIIC)KaBIINXCs, IJIOTHBIX KOMKOB, OJTHOpOJHAaA CyXas Macca

IIser

Or KpEMOBOTO 1O KOPUYHEBOT'O

3amax u BKyc

CBOICTBEHHBIH JaHHOMY BUAY NPOJYKTa, O€3 MOCTOPOHHETO, TIOPOYAIIEro
MIPUBKYyCa U 3amaxa

Koncucrennusa

OnHoponmHas 1o Beeit Macce

PaBMepBI qacCTull, MKM

Ot 20 7o 200

MaccoBas 107 Biaru, %

He Gomee 12

MaccoBas gomas 6enka, %

He menee 35

MaccoBas n1onsgs MuHe-
paTbHBIX BEIIECTB, %o

He menee 20

MaccoBas gomus sxupa, %

He 6onee 6

Hannumne moctopoHHNX
npumecei

He nonyckaercs

[Tpu uccnenoBaHUKM MUKPOOMOIIOTHUECKHX TOKa3aTeNell cyXoro KOHIIEHTpara TpenaHra ycra-

HOBJICHO, YTO OHHM HE TMPEBBIMIAIOT MUKPOOHOIOTHUECKHe Moka3aTenu, ykazanuele B TP TC-021-
2011 «O 6e30macHOCTH MHILEBOI MPOAYKIUN» (Tabmd. 3).
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Tabmuna 3
Mukpoouosiornyeckne nNoKa3aresi Cyxoro KOHIEHTPaTa TpenaHra
Table 3
Microbiological characteristics of dry concentrate of sea cucumber
HaumenoBanue nokasatens Hopwma daxTHuecKoe 3HaueHHE MoKa3a-
TeJEH C y4eTOM MOTrPEeIIHOCTH
KonmyectBo Me30(UIIbHBIX a3pOOHBIX U (haKyJIbTaTHBHO- 2x104 4x103
a’poOHBIX MuKpoopranu3moB, KOE/r, He Gonee
Macca mpoaykra (T), B BI'KII (xomudopmbr) 1,0 He oOnapysxeHo
KOTOpPOH HE IOy CKaroT-
oo S.aureus 1,0 He oGHapyxeHO
Cynbdurpenyuupyromme 1,0 He oGHapyxeHO
KJIOCTPUIUU
ITaToreHHblE MUKPOOPraHU3MBI, B 25 He o6napysxeno
TOM YHCIIC CaTbMOHEILIBI
[Tnecenun u npoxoku, KOE/T He Goee 100 He oOnapy»xeHno

be3omacHocTh CyX0Oro KOHOCHTpAara TpCraHra NOATBCPpAWIIN HCCICAOBAHUSA Ha COACPIKAHUC
TOKCUYHBIX JJICMCHTOB, INCCTUIUIOB, IMOJIUXJIOPUPOBAHHBIX 6I/ICI)CHI/IJIOB U paavOHYKJICUIOB. Pe-
3YJIbTAThI I/ICCJ'IC)IOBaHI/Iﬁ MpCACTAaBJICHLI B TaoII. 4.

Tabmura 4
Conep:xaHue TOKCHYHBIX )JIEMEHTOB, MeCTHIN/I0B, MOJUXJIOPHPOBAHHBIX 0U(EeHNTIOB

U PATMOHYKJIHI0B B CYXOM KOHIIEHTpaTe TPemaHra
Table 4

The content of toxic elements, pesticides, polychlorinated biphenyls and radionuclides
in a dry concentrate of sea cucumber

HaumenoBanue nokasaress Honyctumeble ypoB- | @aKTUUECKOE 3HAYEHUE
HU, MI/KT, He OoJiee | IOKa3aTeleil ¢ y4eToM
IOrPEIIHOCTH
TOKCUYHBIE 27IEMEHTHI: Hwmxe npenena o6Hapy-
CauHer 1,0 JKEHUS
MBIIIbIK 1,0 Hwuxe npenena o6Hapy-
Kanmnit 0,2 JKEHUS
PryTh 0,5 Hmxe npenena oOHapy-
KEHHS
0,0010+0,0002
I'mcramuH (B epepacueTe Ha UCXOJHBIN MPOIYKT C yUETOM CO- Hwxe npenena ooHapy-
Jiep KaHHsI CyXUX BEIIECTB B HEM U KOHEUHBIX 100 KEHUS
MIPOIYKTAX)
Hutpozamunsr: cymma HJIMA u HJIDA 0,03 Hmxe npenena oGHapy-
HKEHUSI
Hectumuasr: TXUT (o,p,y-n30Mepsi) 0,2 Hwmxe npenena o6Hapy-
KEHHSA
JJT u ero MeTabOTUTHI 0,2 Hwuxe npenena ooHapy-
KEHUSI
[onmuxnopupoBaHHbIe OMPEHMITHI (B ITepepaciyeTe Ha UCXOTHBIN 2,0 Hwmxe npenena oOHapy-
HPOAYKT C YIETOM COAEPIKAHUS CyXHX BELIECTB B HEM M KOHEU- KEHHS
HBIX TTPOIYKTAaXx)
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[TonmyueHHble pe3ysIbTaThl UCCIEIOBAHMS KadyecTBa M 0€30MaCHOCTU CYyXOro KOHIIEHTpara Tpe-
MIaHTa HMCIIOJIb30BaHbI MPU Pa3pabOTKe HOPMATUBHOW JOKYMEHTAIIMU Ha €r0 MPOMBIIUICHHOE IPO-
W3BOJICTBO.

BriBOABI

Taxum o0pa3oM, Mo pe3yabTaTaM UCCIIEeOBAHUM YCTAaHOBIEHO, YTO CYXOW KOHIIEHTpAT TpemnaH-
ra 00JaJjaeT BHICOKOW MHUIIIEBOM IIEHHOCTHIO, SIBJISIETCS BHICOKOOEIIKOBBIM MPOIYKTOM, C HU3KOHU J10-
neit munuaoB. CyXol KOHIEHTpPAT TpemnaHra 6orar MuHepaabHbIMH colisiMu. [lo MukpoOuonorunye-
CKUM ITOKa3aTeJISIM OH yIAOBJIETBOPSIET TPEOOBAHHUSIM TEXHUYESCKOTO PeriiaMeHTa TAMOKEHHOTO COIO-
3a TP/TC 021-2011. be3onacHOCTbh CyXOro KOHIIEHTpara TpernaHra MOATBEPkKAAI0T UCCIIECTOBAHUS
Ha COJIEpP’KaHUE TOKCHYHBIX AJIEMEHTOB, IMECTHUIIUIOB, MOJIHXJIOPUPOBAHHBIX OM(DCHUIIOB U paIno-
HyKJIeu10B. J[aHHBII (akT CBUACTENHCTBYET O rapaHTUPOBAHHON 0€30MaCHOCTH TOTOBOW MPOIYK-
uuu. I[lo pesynbraTtam uccienoBaHWN Ha HOBBIA BHJI TMPOAYKIUHU pa3padoraH u ytBepxaen CTO
00471515-052-2017. Cyxoii koHleHTpaT TpenaHra. TpeGoBanus k kauecTBy U OezomacHocTu. Tpe-
OOBaHMS K TPOU3BOICTBY, XPAaHEHUIO, PEATTU3ALIHH.
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TEXHOJIOI'HYECKOE U TPAHCIIOPTHOE
OBOPYJOBAHMUE PBIBOXO3ANCTBEHHOU OTPAC/IN

YK 664.02+639.3.043

M.O. Xoan060, C./I. YrpiomoBa
JlanbHEeBOCTOYHBIN rOCY1apCTBEHHBIN TEXHUUECKUI PhIO0X03HCTBEHHBII YHUBEPCUTET,
690087, r. BramguBoctok, yiu. JIyrosas, 526

O EHKA HAAEX KHOCTHU JIMHUU ITPUT'OTOBJIEHUA KOPMA
AJIA JAJIBHEBOCTOYHOI'O TPEITAHT A

Paccmompena naoedicnocms mexnono2uueckol IUHUY NPUSOMOGIEHUS KOPMA OISl OANbHEEOCIMOYHO20
mpenanea u papadomarvl 3mMansvl HA0EHCHO2O0 NPOESKMUPOBAHUS TUHUU NPUSOMOBTIEHUS KOPMA OJis OalbHe-
6oCcmoun020 mpenaunea. Beiaenena nocredosamensnocmy onepayuti npu aHaIuse Xapakmepa u nocieooed-
menvHocmu omxasos. [lpouseeden pacuem eeposmuocmu 6€30mKas3Hol padomol TUHUL.

Knrwouesvie cnoea: nunus, Ha0edicHOCMy, IKCRAYAMAYUSL, NPOSKMUPOGaHUe, mpenaue.

M.O. Kholdobo, C.D. Ugrymova
ASSESSMENT OF THE RELIABILITY OF THE LINE FOR PREPARATION
OF THE FOOD FOR THE FAR EASTERN TREPANG

The reliability of the technological line for the preparation of feed for Far Eastern trepang is
considered, and the stages of reliable design of the feed preparation line for Far Eastern trepang are
developed. A sequence of operations is identified in the analysis of the nature and sequence of failures. The
probability of failure-free operation of the line is calculated.

Key words: line, reliability, operation, design, trepang.

Baxneiimieir xapakTepuCTUKON, YUUTHIBAEMON TIPH MPOEKTUPOBAHUU, Pa3padOTKE M IKCILTya-
TAI[UU TEXHOJIOTMUYECKOTO 000PYI0BaHHUS, SIBISIETCS €r0 HAACKHOCTh. JI000i anmapat mocie u3ro-
TOBJICHUSI WIM PEMOHTA JIOJKEH OTpaboTaTh ompeeieHHoe BpeMs. HecoBepieHHblil anmnapar Bbl-
XOJUT U3 CTPOS paHbllle 33JJaHHOI'O0 BPEMEHH H3-3a HEJJOCTATOUYHOM HAJ€KHOCTH €ro AJIEMEHTOB U
MIPEKIEBPEMEHHOTO UX HM3HOcAa. HeoOXOAMMOCTh M YacTOTa PEMOHTOB OIPEACISIOTCS HAIAEKHO-
CTBIO MAILIMHBI WIH aIlapara.

Ha npennpusitusix oueHb BaKHO COXPaHATh HAJAEKHOCTh 000PYI0BaHUS, BXOSIIETO B JIMHUIO,
a UIMEHHO, CBOIO pabOTOCTIOCOOHOCTDh U TEXHUYECKHE XapaKTEPUCTHKU B OMPEJIEIICHHBIX YCIOBHSIX
IKCIUTyaTalliu Ha MPOTSHKEHUH 33JaHHOTO CpoKa ciy>KObl. [1oa paboTocriocOOHOCThIO TOHUMAETCS
TaKO€ COCTOSIHUE JIMHUU, TIPU KOTOPOM OHA B TEKYIIH MOMEHT BPEMEHHU COOTBETCTBYET BCEM TEX-
HUYECKUM TpeOOBaHUSAM, YCTAHOBJIECHHBIM B OTHOLIEHHMH OCHOBHBIX IapaMeTpOB, XapaKTepHU3YIo-
IIMX HOPMAJIbHOE BBIMOTHEHNE 3aJaHHBIX QYHKIH [ 1, 4].

Hanexxnoctb 000py10BaHMs 3aKJIaJAbIBAETCS Ha CTAIUSAX €0 NMPOEKTUPOBAHUS, U3TOTOBIICHUS
U DKCIUTyaTall|H.

OcHOBHBIMH TIpOOJeMaMH OoOecrieueHus] HaJle)KHOCTU B JIMHUU MPUTOTOBICHUH KOpMa st
JaJIbHEBOCTOYHOTO TPENaHra Ha CTausX MPOECKTUPOBAHMS, U3TOTOBICHUS U HKCIUTyaTallMu MO-
I'yT OBITh:

1. Ha ctaguu mpoekTupoBaHus — 3TO oOecreueHrue paBHONPOYHOCTH BCEX AeTaleil MallluHBI,
BBISIBJICHHE Hanbosiee OBICTPO M3HALIUBAIONINXCS Y3JIOB U JIeTalel, HCKIIOYeHNE MECT KOHIICHTpa-
[IUU HAPSDKEHUM, o0ecrieyeHne peMOHTONPUTOTHOCTH MAIlIUHbI, pa3padoTKa MPeI0XPAHUTEIIbHBIX
YCTPOMCTB.
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2. Ha cTaguu U3roTOBJICHUS — HCIIOIB30BaHUE 3((EKTUBHBIX CPEICTB YIPOUYHEHHUS TOBEPXHO-
CTHBIX CJIOE€B TPYIIUXCS Hap, cOOII0EHHUE TOYHOCTH U YUCTOTHI 0OpabOTKHU J1eTaliel, yCOBEpIIeH-
CTBOBAaHHE METOJIOB KOHTPOJISI M3TOTOBJICHUSI U COOPKH, MOBHIIIEHHE TPeOOBaHUN K CBApKe M HC-
MBITAHUIO MAITHHBI, BHICOKOKAY€CTBEHHOE BBHITIOJTHEHNE OOKATKH 000PYI0BaHHMS.

3. Ha cragum sKkcrutyataiuy — BBIIOJHEHUE PEKOMEHAANNHN M0 CMa3Ke, TEXOCMOTpaM, COoOJIro-
JIEHHE CPOKOB PEMOHTOB, TEMIIEPATYPHBIX PEKUMOB U T.JI.

TpeboBaHte HaJEKHOCTH OKa3bIBAECT BIUSHUE HA KOHCTPYKLMIO MamuHbl. [Ipu ymeHbiennn
4HCJIa KOHCTPYKTUBHBIX JJIEMEHTOB HaJEKHOCTh MAIUWHBI yBEIMYMBAETCSA. B MammMHe CI0KHOU
KOHCTPYKIIMU HE yaeTcsl JOOUThCS PABHOIPOYHOCTH BCEX JIETANICH.

B KOHE4YHOM cyeTe, HaJC)KHOCTD SIBIISIETCS DKOHOMUYECKUM IapameTpoMm. [Ipu nossliennn 3a-
TpPaT Ha M3TOTOBJIECHUE MAIIUH C LEJBIO NOBBIIICHUS €€ HAICKHOCTH YMEHBIIAKOTCSA 3aTPAaThl Ha
PEMOHT B TEYEHUE BCETO CPOKa CIykKObl SKCIUTyaTanuu MamH. CyMMapHble 3aTpaThl UMEIOT HEKO-
TOPOE€ MMHUMAJIbHOE 3HAYEHHUE, COOTBETCTBYIOIIEE ONTUMAIBHON HAZCKHOCTH.

Lenbro paboThI SIBJISAETCS OLICHKA HAJIe)KHOCTHU TEXHOJIOTMYECKON JIMHUU MPUTOTOBJIECHUS KOp-
Ma Ui JAJIbBHEBOCTOYHOIO TPETIAHTra.

Peanunzanus nanHo# 1ienu TpeOyeT peleHns CleAyoIMX 3a/1ay:

- obecrnieueHue Mocae10BaTeIbHOCTH HaIEKHOCTH TEXHOJOTHUECKUX ONeparuii;

- pa3pabOTKH 3TAllOB MPOEKTUPOBAHUS TEXHOJIOTMYECKOH JIMHUU MPUTOTOBICHUS KOpMa IJis
TpeTaHra.

IIpu paccMOTpEHUHN TEXHOJIOTMUYECKOM JIMHUU IIPUTOTOBIEHUS KOpPMa Ul AaJlbHEBOCTOYHOIO
TpenaHra HaMu Obula pa3paboTaHa HaJIEKHOCTb JAHHOM JMHUU JJIS YMEHBIIECHHUS] BOZHUKHOBEHUS
OTKa30B B paboTe 000py10BaHM U 3aTPaT Ha PEMOHT B TE€YEHHE BCETO CPOKA CIIY>KOBI MAIlIUH.

HanexHOCTh TEXHOJIOTNYECKOM JIMHUM IPUTOTOBJIEHUS KOpMa JJIs JaJIbHEBOCTOYHOTO TpEMaH-
ra HampsMyo 3aBUCUT OT CTa0MJIBHOCTH, HaJIeKHOCTH U CPOKa CIIy>KObl BCEro 000pyA0BaHuUs, BXO-
JSIIETO B JAHHYIO JUHUIO. JIMHUS NpUroTOBIEHUS KOpMa JUlsl TpenaHra MokeT paboraThk Oecripe-
PBIBHO B T€YCHHE BCETO LUKJIA BBHIPAIIMBAHMUS MOJIOJIU TpemaHra, 4 mecsna (MIOHb—CEHTSIOPH), HO
KaX/IbIi MeCSI Hy»KHO TPOBOANTH NPOPHIAKTUKY 000pymoBaHus. Y eXeqHEeBHO MPOBOAUTH TPO-
BEPKY IIPOM3BOJICTBEHHBIX M IKCIUTyaTallMOHHBIX OTKA30B (T€Ub KOpITyca, pa3pblB UM pa3repMeTH-
3amus Kkopmyca u T.4.) [2, 3].

YroObl OnpenesnTh HaJAECKHOCTh JTMHUU IIPUTOTOBIEHHSI KOpPMa Ul J1ajdbHEBOCTOYHOIO Tpe-
IaHra, Hamu ObU1a pa3paboTaHa MOCIEA0BATENLHOCTh ONEpalMii MIPU aHAJIM3€e XapakTepa U mocie-
JIOBATEILHOCTH OTKa30B (puc. 1).

JIuHus TpUrOTOBICHUS KOPMa JJIA JaJIbHEBOCTOYHOIO TPEMAHra COCTOUT U3 2 BaHH, KOHBEHe-
pa, U3MEIIBYUTEIIA.

Ha puc. 2 nzobpaxxena 6s10k-cxema u3 4 annapaTtoB: R1 — BaHHa 17151 Moiiku, R2 — BanHa Juis
npombiBKH, R3 — konBeiiep, R4 — u3menbunresnb, COeAMHEHHBIX IOCIEN0BaTENbHO. Takas OJ0K-
CXEMa BBIXOJMT U3 CTPOS TOJBKO B CIy4yac OTKa3a BCEX €€ DJIEMEHTOB IIPH YCJIOBHH, YTO BCE DJIE-
MEHTBI CUCTEMbI (DYHKIIMOHMPYIOT M HAXOJAATCS 0]l Harpy3KOil, a 0TKa3bl 3JIEMEHTOB CTATUCTHYE-
CKU HE3aBUCHMBI.

IIpenmonoxum, 4To U3 4 OAMHAKOBBIX 3JIEMEHTOB, KOTOPBIE IIOJIBEPIAOTCSI UCIIBITAHUSM, Ye-
pe3 3 Mecslia, BEpPOSATHO, BEIXOAUT U3 cTpost 0,5 snemenTa, a 3,5 cOXpaHsioT paboTOCTIOCOOHOCTD.
BeposiTHOCTh 0€30TKa3HON pabOTHI B 3TOM CiIydae olpenensercs Kak [5]:

Ry <|1-— 0 )y
ns(t)+nf(t) n, | (1)
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R(t)zl—( —%S)zl—(l—0,875)~100%:0,875-1OO%=87,5%,

TJIC Ng(t) — anmapatkl, COXpaHSIONIIEe PaboTOCIIOCOOHOCTS;
n/(t) — anmapathl, BBIIEALINE U3 CTPOSL; 1g— BCETO alllapaToB B JIMHUM.

Orpene neHIIe TPAHILT CHICTEMBI IT BBIpa-
00TKA KOHKP€THBIX TPe0oBAHII

!

CocTaBIcHIIe IIePe™EIA 3NICMeHTOE IT IToO-

CHCTEM CIICTEMEBL

i

CocTaBIeHI1e TIEP €A V*IITHIBAEMbBIX
TIOIOE OTKAZ0E. OTOICAFTIC PpaconaT]rii-
BAaeMOIC 3TMSeMEHTA

!

BagaHiie HHTEHCHBHOCTIHI OTKA'30B J71A
KAERIJOro TIOIA OTKA'S0EB 2JEMEHT A

i

CocTaBIeHIE ITEpeTIHA Bo3aelIcTBINI 0T-
KA30E KAKIOD0 TIOIA HA I10JCHCTEMBI I
CHCTEMYV B LIE TOM

!

CocTaBIeHIIe 3aMeSTAHINT IT0 KaET0 MY

PACCMATPIIBACMOLY TIOTY OTEAZOE

1

AHamMT: KPHTITMECKHIIX 0TKAS0B KR T0T0
TIOIA I [IPOBEIeHITE HE 0O X0 UMBIX Jeii-
CTBHIT

Puc. 1. IlocnenoBaTenpHOCTh OTIEpAIIMiA IPU aHATIM3E XapaKTepa
Y TIOCJIeIOBATENFHOCTH OTKa30B
Fig. 1. Sequence when analyzing the nature and sequence of failures

= Rl | F2 o R3 |4 R4 }

Puc. 2. Briok-cxema ¢ 1ociie10BaTebHbIM COCANHEHUEM aIapaToB
Fig. 2. Flowchart with serial connection devices

Benuunna R(?) u BepOSTHOCTh MOSBIEHUS OTKAa30B F(?) B MOMEHT BpeMmeHH ¢ (3—6 mecsia)
cBs13aHbI cooTHomeHueM (popmyina 2) [1, 2]:

R(t)+ F(t) = 1. (2)

BeposiTHOCTB TOSIBJICHUST OTKA30B B MOMEHT BpeMeHH ¢ (3—4 Mecsia):

t
F(t)y=1-|1- 1—L0 =1- 1—(1—3175) -100% = (1-0,875)-100% = 0,125 -100% = 12,5%
ny

Ha puc. 3 pa3zpabGoranbl 3Tanbl IPOSKTUPOBAHUS HA/IEKHOHN JIMHUU IPUTOTOBICHUS KOPMa JUIS
JaJIbHEBOCTOYHOIO TPETIAHTa.
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eJlaHHbIe 00 IKCILIyaTaLlMH:
HEePUOJ AKCIUTyaTaUH JIUHIH
— 4 wmecsma B T10J (MIOHB—
CEHTSIOpb), TEXHUYECKoe 00-
ciy’kuBaHue — 12 u/cyT, duc-
JEHHOCTh 3aHATOTO IIePCOHa-
1a— 5 den.

*KoHcTpykTHBHBIE  mapa-
MeTpbl CHCTeMBI: KOJ-BO
3aHATBIX M PE3EPBHBIX E€MKO-
cTeit u ux 00BEM, rabapuThl
000pyTIOBaHH U TIOMETIICHUH

* IToka3aTe I HAaXEKHOCTH:
IToka3aTens  PEMOHTOINPHU-
TOJIHOCTH — HaJHW4He 3arac-
HOTO O00OpyIOBaHUS, HaJH-
YHe MaTepHaioB

Onpeﬂeﬂeﬂne CHUCTEMBbI 1 3a1aHHE ueneifl: JIMHUA IPUTOTOB-
JICHUA KOpMa I JaJIbHEBOCTOYHOT'O TPCIIaHI'a B YCJIOBUAX
pI)I6OBO,HHOI‘O npeanpusaTsa COCTOUT U3 4 oCJICJOBATCIIBHO
COCAMHCHHBIX 3JICMCHTOB. HGJ'IB — 00eCeYnTh KaYeCTBEHHOE
HU3MEJIBYCHUC BOJAOPOCIICBOrO ChIPbs B JIMHUU IIPUTOTOBJICHUA
KOopMa Uil JaJIbHEBOCTOYHOTO TPEIIaHra

]

3ajaHue noka3areseil Ha/IEXKHOCTU U PEMOHTONPHUIOTHO-
¢TH 000pYIOBaHUS B JINHUH MIPUTOTOBJICHUS KOPMa IS 1ajlb-
HEBOCTOYHOI'O TPEIAHTa B YCIOBUSAX PHIOOBOIHOTO
MPEAPUATHS

v

Pa3paGoTka onepaTopHbIX Mojejeil yIIpaBICHUS JTHHUH
MIPUTOTOBJICHNS KOpMa JIJIs1 JAJIbHEBOCTOYHOT'O TPEMAHTa B
YCJIOBUAX pLI6OBO}Z[HOFO NpeaAnpuATus, UCCICAO0BaHUC CUC-
TEMBI Ha PEMOHTOIIPUTOTHOCTE U TpeOOBaHUIH
K HaJIC)KHOCTH TI0 OJIOKaM

v 1

IIpoexTUpoBaHMe U pa3padoTKa JUHUU TIPUTOTOBICHUS
KOpMa JJIs 1aJIbHEBOCTOYHOTO TPETaHra

v 1

* AHAJIN3 XapaKTepa OTKAa30B: HEKAYECTBEHHBIC IPOM3-
BOJIUTEIH, T€Ub 0OOPYIOBAHUS, ITOJOMKH CIIOXKHOTO 000py-
JOBAaHWsI, OTCYTCTBHE PACXOIHBIX MaTCpPHAIIOB, HECOOIIOE-
HUE BaXKHBIX TEXHOJIOIMYECKUX [TaPAMETPOB — TEMIIEPATYPHI,
BIIQKHOCTH, COJICHOCTH, OCBEIICHHUS. |pyboe HapymieHne
HOPMATHBHBIX TOKYMECHTOB (CTaHIAPTOB, TEXHUUCCKUX WH-
CTPYKIMH, HOPM, TEXHUYECKHX YCIIOBHH U T.1L.).
IocnencTBust 0TKa30B: (UHAHCOBBIC YOBITKH, THOEIDH
LEHHBIX JKUBOTHBIX, YITYIICHHOE BPEMs Ul HepecTa Ho-
BOI MAPTHH, MOJIPHIB Py TAIIMU TIPEIIPUITHS.

AHaJIU3 HA/IEKHOCTH M PEMOHTONPHUIOAHOCTH: MCIIONb-
30BaHME COBPEMEHHOTO W HECJIOKHOTO O0OpYMOBAaHUS H
IpuOOPOB (HACOCH!, BaHHBI, TI0CY/1a, MUKPOCKOII, U3MeIb-
YUTEJIb)

i

Amnanu3 3apy0eKHbBIX TOCTIKEHUH U pa3paboTok B odJac-
TH U3MEJIBYAOIIETO TIHIIEBOTO 000y I0BaHHUS IS PHIOO-
BOJIHBIX TIPENPHUSATHIA, UCITOTB30BaHUE OTCUCCTBCHHBIX
JIOCTHUKEHUH, 0OMEH OITBITOM B JJAHHOI 00JIaCTH, UCCIIC-
JIOBaHUE

A 2

HccnegoBanne 0KOHYATEILHOTO BapuaHTa JIMHWUU IIPUTro-
TOBJICHUA KOpMa UIA JAJIBHEBOCTOYHOT'O TpCIIaHra u KOH-
CTPYKOHHU U3MEJIBYUTCIIA J1JIA U3MEJIbYCHU BOIIOpOCJ'ICfI

Puc. 3. Dranbt HAACKHOT'O ITPOCKTUPOBAHUS JIMHUHW MIPUTOTOBJICHUS KOpMa UIS JAJIbHEBOCTOYHOI'O TpCIIaHT'a

Fig. 3. Stages of robust design line of cooking food for far east marine

108




TexHosnozuyeckoe U mpaHcriopmHoe obopydoeaHue pbiboxossiticmeeHHoU ompacsu

[TpoBeneHHOE MPOTHO3UPOBAHKUE BEPOSATHOCTH OE30TKA3HOM PabOTHI TEXHOJIOTUUYECKOW JIMHUU
MIPUTOTOBJICHUS KOpMa IS JAIbHEBOCTOYHOTO TPEIIaHTa SIBJSICTCS MPUOIMKCHHBIM, OJHAKO B Ka-
KOH-TO MEpe MOXKET XapaKTepH30BaTh YPOBEHb MPOEKTUPYEMOT0 000PY10BAHUSI.

st obecriedeHrst HAICKHOCTH JIMHUU TIPUTOTOBIICHUST KOpMa JIJIsl 1aJIbHEBOCTOYHOTO TPETIaHTra
oIpe/iesieHa MOCIIeI0BATEIbHOCTD ONEPaINii IPH aHAJIM3E XapaKTepa U MOCIe0BaTeIbHOCTh OTKA30B,
KOTOpAst YJIOBJICTBOPSIET TEXHUICCKUM YCIIOBHSIM JOJITON pabOTOCTIOCOOHOCTH BCEH JIMHUM.

[IpenioskeHHOE U CrPYMITUPOBAHHOE MOCIEAOBATEIBHO B TEXHOJIOTUYECKYIO JTMHUIO 000PYA0Ba-
HUE [T TpeTaHra 1mo100paHo Ha OCHOBAHUU €T0 TEXHOJOTHYECKMX XapaKTePUCTUK M 00J1aIaeT BBICO-
KOI Ha/IeXKHOCTBIO, UTO 00ecTieyrBaeT ee 0e30TKa3HyI0 paboTy B TE€UEHUE BCETO CPOKA CITYKOBI.
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TPEBOBAHUSA K O®POPMJIEHUIO CTATbA

CraThsl TOJDKHA COOTBETCTBOBATH HAYYHBIM TPEOOBAHMAM, OBITH MHTEPECHOM TOCTATOYHO IITH-
POKOMY KPYTY POCCUUCKON HAyIHON OOIIECTBEHHOCTH.

Martepuai, npejyiaraeMblil IJIsl TyOJIMKaIlluK, JTOJKEH ObITh OPUTHHAIBHBIM, HE OIYyOJIMKOBAH-
HBIM paHee B JAPYrUX MEYaTHBIX U3JIaHUX, HAITMCAH B KOHTEKCTE COBPEMEHHOW HAYyYHOM JIMTEPATYPhI
U COAEPKATh OUYEBUIHBIN 2JIEMEHT CO3laHUsI HOBOT'O 3HAHHUS.

3a TOYHOCTh BOCIIPOU3BCICHUA UMCH, IUTAT, (1)0pMy.]'[, I_II/Iq)p HECCT OTBCTCTBECHHOCTb aBTOP.

OObeM craTbi (BKIIIOUYAs CIIMCOK JIMTEPATYPbl, TAOIHUIIBI M HAJIHUCH K PUCYHKaM) JOJKEH OBITh
ot 4 1o 12 crpanui; Teket — B opmate A4; HamMmeHoBaHue mpudTa — Times New Roman; paszmep
(xerenp) mpudTa — 12 MyHKTOB; BCE TOJIS TOJDKHBI OBITH 2 €M, OTCTYTI (a03a1r) — 1 cM, MEKCTPOUHBII
HWHTEpBaJ — OJAMHAPHBIN.

Tekct cratbu HaOupaTh 0e3 NMPUHYAMTENBHBIX IEPEHOCOB, CIOBAa BHYTpPH al3ala pasieisTh
TOJILKO OJIHUM TPOOENoM, He MCHOJb30BaTh NpoOeisl i BblpaBHUBaHUs. Crenyer u3beraTh mepe-
Ipy3KH cTaTtedl OOJBIINM KOJIUYeCTBOM (hopMyJl, AyOIMpOBaHHS OJHHX U TeX JK€ pe3yJbTaToB B Ta0-
uLax u rpagukax.

I'panuiel TaOIUI U PUCYHKOB JIOJDKHBI COOTBETCTBOBATh MapameTpaM mojel Tekcra. Marema-
TUYECKHE YPaBHEHUS W XUMHUYECKHE (DOPMYIBI TOJDKHBI HaOMpaThes B pemaktope dopmyn Equation
(MathType) unu B Pegaktope MS Word, oHiM 00BbEKTOM, a HE COCTOSATh M3 YacTel, caMu (hOPMYJIbI
JIOJKHBI OBITE 12-14 keris.

@DopMyJIbl U YPaBHEHMS [I€UATAIOTCSI C HOBOM CTPOKU U HYyMEPYIOTCS B KPYIJIBIX CKOOKax B KOH-
11€ CTPOKH.

Pucynku nomxsbl ObITH mpezcTaBieHsl B popmare *.jpg wmm *.tiff. [Togpucynouynas nmoamuck
JOJDKHA COCTOSITh W3 HoMepa M HazBaHus (Puc. 1. ...). B Tekcre cratbu 00s3aTeNbHO JOIKHBI OBITH
CCBUIKH Ha IIPEACTABJICHHbIE PUCYHKU. [ paduku, auarpaMmsl U T.II. PEKOMEHLy€TCs BBIIOJIHATh B IIPO-
rpamMax MS Exel wnmu MS Graph. TaOmumpl 707KHBI UMETh 3arojlOBKA M MOPSAKOBBIE HOMepa. B
TEKCTE CTAaThH JOJKHBI IPUCYTCTBOBATH CCHUIKM HA KAXKIYIO TaOJIHUILy.

JIOIyCKalOTCs CMBICIIOBBIE BBIIEIECHUS — IIOIYKUPHBIM LIPU(DTOM.

CraTtpsl 10/1:KHA BKJIIOYATD CJIeAYIOIIHE TaHHbIe:

1. Manexc Y JIK (Ha mepBoii CTpaHMIIE B IEBOM BEPXHEM YTIIY).

2. Maunmans! 1 paMuiium Bcex aBTOPOB, Yepe3 3arsTyo.

3. IlonHoe Ha3BaHUE yupeskaAeHus (MecTo padoThl), TOPOA, TIOUTOBBIHM aApec U MHACKC.

Ecim aBTOpOB HECKOJIBKO W OHU Pa0OTAIOT B PAa3HBIX YUPESKICHHSIX, BO3JIC HA3BAHUS KAXKIIOTO
yUpexXaeHus U (haMUIINN aBTOpa CTAaBUTCS COOTBETCTBYIOIINN HAICTPOYHBIH CHMBOIL.

4. Han ¢paMunusiMu aBTOPOB CIIpaBa yKa3bIBaeTCs OJUH U3 CIEAYIOIINX Pa3/IeloB COOpPHUKA!

- UxTnonorus. Jxonorus.

- Ilpombin/ieHHOE PbIO0JIOBCTBO. AKYCTHKA.

- CynoBble 3HepreTuyeckne yCTAHOBKH, YCTPOIICTBAa U CHCTeMbl, TEXHHYECKHE CpeAcTBa
CY/10BOK/IEHHS1, )JIEKTPOOOOPY/10BAHHE CY/I0B.

- TexHoJiorusl ¥ ynpasJjieHHe Ka4eCTBOM MHUILEBbIX MPOAYKTOB.

- TexHos0oruueckoe U TPAHCMOPTHOE 000PYA0BaHNE PHIOOX035IHiCTBEHHOI OTPACIH.

5. 3aronoBok. Ha3zBanue cTatbu JOKHO OBITH KpaTkuM (He Gonee 10 cioB). 3aronoBok HaOH-
paroT TMONYKUPHBIMH 3ariiaBHBIMH OyKBamH. B 3armaBum He NOIycKaeTcsl yHnoTpeOJeHHne coKparle-
HUH, KpoMe 00IIenTpu3HaHHBIX.

6. Arnoranuio (He 6onee 700 meyaTHBIX 3HAKOB) HAOUPAIOT KYPCHBOM.

7. KirroueBble ciioBa (He 6oiee 9).

8. TekcT cTaTbn 00s3aTENHHO TOJKEH COAEPIKATH CIEAYIONINE pa3/ielbl (BOZMOKHO BbIIEICHNE
JIAHHBIX Pa3eliOB B TEKCTE):

BBenenue

OO0BEKTHI 1 METOAbI HCCJIeTOBAHUI
Pe3yabTaTthl u ux o0cy:KIeHue
BriBoabI



9. Crmcoxk mutepatypsl opopmisiercs: cornmacHo 'OCT 7.0.5-2008 «bubnuorpaduyeckas cchii-
ka». CIMCcoK JUTepaTypsl MPUBOIUTCS B MOPSAKE MUTHPOBAHUS PadOT B TEKCTE B KBaJPaTHBIX CKOO-
kax [1, 2, 3].

Ha anrjamiickoM si3bike HeOO0XOAUMO NPeIOCTABHTH CJEAYIOIYHw uHpopManum (mocie
KJTFOYEBBIX CJIOB Ha PYCCKOM SI3BIKE):

® WHHUIMAIBI U (DaMHUIIUK aBTOPOB;

® 3arJ1aBUE CTAThHU;

® TCKCT aHHOTAaIlUU,

o itouensie cioBa (Key words);

® [IO/INHCH K PUCYHKAM U Ha3BaHUs TaOIUIl (IPUBOJISTCS B TEKCTE 11O CMBICITY ).

CaeeHus1 00 aBTOPAX IPUBOJATCS B KOHIIE CTAThHU (IIOCJIE CIUCKA JIUTEPATYPhl) U BKIIOYAIOT
B ce0s1: DamMuiiust, UMsl, OTYECTBO (TIOJTHOCTHIO), HAyYHAsl CTeNEeHb, 3BaHUE, JOJDKHOCTD, e-mail.

B penakuuio mperocTaBiIsIOTC:

1. DnexTpoHHas Bepcus craTh B nporpamMme MS Word 3 Ha CD mgucke, (usii-HOcUTeNIe WK
OTIIPABIIAETCS HA IEKTPOHHBIN aapec penakuuu (nauch-tr@dgtru.ru). ®aiin craThu cieayer Ha3BaTh
no ¢amuiuu nepporo aBropa — IlerpoB A.A.doc. He momyckaercss B oqHOM (aiiie momeniats He-
CKOJIBKO (haiinioB.

2. PacrieyaTaHHbIN SK3EMIUISIP CTaThH, CTPOTO COOTBETCTBYIOIIMNA SJIEKTPOHHON BEPCUH.

3. ConpoBoUTENbHOE MTUCHMO Ha UM TJIABHOTO peAaKTopa COOpHHUKaHA OJIaHKE HANpaBIISIOMEH
OpraHu3aIyd O BO3MOXKHOCTH OIyOJIMKOBATh HAYYHYIO CTAThIO B COOPHUKE, C TIOJIITHCHI0 PYKOBOTUTEIIS
VUIpeKICHUS (3aBEPEHHOM II€YaThio), B KOTOPOM BBITIOJIHEHA PaboTa, HITH €T0 3aMeCTUTEINS (COTPYIHH-
kaM JanbpbeiOBTY3a He TpeOyeTcs CONpPOBOANUTENBHOE MUCHMO).

4. DKcrepTHOE 3aKII0YeHHE O BO3MOXKHOCTH ITyOJIMKAIUN B OTKPBITON TedaTH ¢ TepOoBoi Tie-
YaThl0 OpraHU3alny.

5. 3asBka (@.M.O., Topon, yupekaeHue, Ha3BaHUE CTaTbU, Ha3BaHWE PYOPHKH, KOHTAKTHBIC
(pabounii, COTOBEIN) TenehOHBI, AaTa MOAAYN CTAThH).

Ilmara c ACIIMPAHTOB 34 HyGHHKaHI/IIO pyKOHI/ICeﬁ HC B3UMACTCA.

Ipumep oghopmnenus cmamou

VJK 123
HxTtunonorus. DKonorus
A.A. MiBanos', U.B. Ierpos®
! JlaibHEBOCTOYHBIH IOCY IaPCTBEHHBIN TEXHUYECKUI PHIOOX03SHCTBEHHBIN YHUBEPCUTET,
690087, r. BmamuBocToxk, yi. JIyrosas, 526
? TUXOOKeaHCKHit HaYYHO-HCCIIEIOBATEIbCKUIN PHIO0X03HCTBEHHBII LIEHT,
690091, r. Bnanusoctok, nep. llleBueHko, 4.

HA3BAHHUE CTATBbU

Annomauyus.
Knroueswie cnosa: cuopodouonmoi.

JlaHHbBIC Ha AaHTJTUHACKOM S3BIKE.

Tekct crathu (110 mupuHe crpanuisl) [1, 2, 3].

Cnmcok JTuTepaTypbl

Ceeoenus 06 aemopax: VIBanoB Anexcanap AJEKCaHIPOBUY, KAHIUAAT TEXHUYECKUX HAYK,
JIOLIEHT, e-mail: ivanovaa@mail.ru;

[TerpoB Mrops bopucoBwud, kKaHauAaT OMOJOTHIECKUX HAYK, Tpodeccop, HAyIHBIH COTPYIHUK,
e-mail: petrov@mail.ru.

Anpec: 690087, Poccusi, Bnagusoctok, yii. JIyrosas, 520, ka0. 4126
Temn./dakc: (4232) 44-11-76
e-mail: nauch-tr@dgtru.ru
caiit: http://nauch-tr.dgtru.ru



Hayunoe uzoanue

HAYYHBLIE TPYAbI JAJIBPBIBBTY3A

CoopHuk HayuHvlx cmameti

Tom 41

CBugerenbcTBO POCKOMHAA30pa 0 perucTpauu
TN Ne ®C77-45533 ot 16 urtons 2011 r.

Toammcuoii nanexc 64553
(kaTaisior areHTcTBa «Pocrevarsy)

Penakrop T.B. Jlomakuna
XynoxecrBeHnblil pegaktop C.I1. Konumes
Makert, o6noxka O.B. Heunnopyx
Mactep neuatu H.B. Cayukas

[loanucano B meuyats 19.06.2017. [lara Beixona B cBeT 29.06.2017.
®opmat 60x84/8. Ve new. 1. 13,02, Yu.-u3a. . 10,80.
3akaz 0643. Tupax 400 sx3. (1-i1 3aBox 52 3k3.). Llena cBobogHAs.
Ortneuatano: M3natenbcko-noaurpapuieckuii KoMIuieke JaapHeBOCTOUHOTO
roCyAapCTBEHHOI'O0 TEXHUYECKOTO PhI00X03iICTBEHHOTO YHUBEPCUTETA
690000, r. BmaguBocTtok, yi. CBetnanckasi, 27



