«CaxanuH OHepopxn MHBecTtmeHT Komnanu Jltg.»

IHocaencTBus AeATeJILHOCTH O Pa3padoTKe U J00bIYe
He(pTH B MOpe BOJIM3H ocTpoBa CaxajuH JJisi MOPCKHUX NMTHII
U MJIEKOTTUTAIOIIMNX

IHoaroroBuin:

Komnanus «2n xxu On Jlumute» — opranu3anus 1o UcCie0BaHusIM
OKPYIKarOIIENU CPEIBI

P.O. Box 280, 22 Fisher Street
King City, Ontario
Canada L7B 1A6

u

9768 Second St.
Sidney, British Columbia
Canada V8L 3Y8

I

«Mapaton Oiin Kammanmy
P.O. Box 269, 7400 S. Broadway
Littleton, Colorado
United States 80122

15 centsibps 1996 rona



«CaxanuH OHepopxn MHBecTtmeHT Komnanu Jltg.»

EA 1083

HocaeacTBus AesITeJILHOCTH O pa3padoTKe U J00bIYe
HedTH B Mope BOJIM3M ocTpoBa CaxaiuH AJIsl MOPCKUX NTHII
U MJUICKOTTUTAKIIUX

IHoaroroBuJin:

Jlenuc X. TommncoH
Komnanus «a Jxu Da JlumMuTen» — opraHu3anms 1no UccjaeJ0BAHUAM OKPYKarouei
cpenbl
P.O. Box 280, 22 Fisher Street
King City, Ontario
Canada L7B 1A6

Hu

Creden P. /IxoHCcOH
Komnanus «2a Ixu da JIumMmuren» — opraHu3anus mo UCCjaeJ0BAHUAM OKPYKaKoLei
cpenbl
9768 Second St.
Sidney, British Columbia
Canada V8L 3Y8

AJIA

«Maparon Oiia Kamnanm»
P.O. Box 269, 7400 S. Broadway
Littleton, Colorado
United States 80122

15 cenTsaops 1996 rona



«CaxanuH OHepaxun MHBecTmeHT Komnanwm Jlta.»

COJIEP’)KAHUE

BBEJIEHUE 4
YCTAHOBKA KOMITIOHEHTOB HA MOPCKOM JIHE U TIO/IBOJJHOE CTPOUTEJIBCTBO................ 6
B3PBIBHBIE PABOTDI .....eiuiiiiiiiieiieie ettt et ettt ettt et et e s e s e b e e s e e s e e sae e s st e st emaeemeeemaeeaeesse e seesneenneeaneemnesae 7
TIOCTEOCTBUSL OJISL TUIIULY ... et e e et e et e et e et eeatseesaeeasseessbeeasse e saeensseesbeensseassaensseensneensnens 8
Tocnedcmeust Oist MOPCKUX MIEKONUIMAIOUSUX .........ueeueemeeneeseeasesetaeeaetantesseneeseseeateseeeseeseensensesteatesseaneeneenteaenaeanes 9
BOBOCUCTNBUE ... ettt ettt ettt et ettt 15
CMILZUCHUL ...ttt e ettt et e et e et e et e e ts e e tb e e etb e e abe e esbeeeabeeesbeeeabeesebeensseessbeeeaseesabeeesseessseensseeies 19
JIPYTUE CTPOUTEJIBHBIE BUJIBI JIESITEIIBHOCTH ....eceeieiieiiiiireeeeeeeieiiareeeeeeeeeatusseeseeeasenesssesssessssssnsseseseesessssssssessseanns 20
BYPEHUE U OINEPAIIUA 20
HAJIUUE COOPYIKEHUI ......cvevinieuiienietententetesteatete sttt et euesae st eue sttt st st eue st st eaesae st e bt sae st eb e st et ebesae e suesae st enenneneene 20
CUSHATIDHBIE OZHU U MASIKU ... eeeeeeeeieeeeeiseeeeeeseaeeeatseeeaaseeeeeataeeeestseeeasssesesssseeeastseaeasssseeesssseeesnsseeeessssesannes 23
CBPOC BYPOBBIX PACTBOPOB M LLIITAMA ....c..coutiuteutitintintenueettententetentesueseeeueeseeasesensensestesbesseeuseneensensestessesueeneeneensenne 23
3a2pAZHEHUE MAIHCETOIMU MEMUATTIAMU .....e.veevreeereesereeseseeseseeseseessseessseessseessseessseessseassseessseessseessseassseessseessseenssens 26
3oHa enusiHUSL U RPOOONANCUMETLHOCTHID NOCTCOCHIBULL ... eeeeeiseetseseeseesseesseeseesaeesseesseesseessesssenseens 27
Bosoeiicmeue na nmuy u MOPCKUX MICKONUIMGIOUIUX ..........c.veeueesereseeaeseneeeseeaesesseesseesessaesseesseesseeseensesnseeseenseens 29
CMBLZUCHUEC ...ttt e ettt et e e tt e et e e tb e e ts e e tbeeeab e e etb e e e abeeesseeetbeenaseesebeeeaseessbeeeaseesabeeesseessseeasseeies 30
(015970 ToB 100)Y/ 1 (00 (07216} (1210711 5 EFU PR RRSRTOPRR 31
BOHA BIIUSIHUSL ...ttt e et e et e et e e at e e et e eateeeabeeeateeemseeeateeamseeeateeenseeeasaeenseesnteeenseeenseeenseennnes 32
Tocnedocmaus 0 NIMUY U MOPCKUX MIACKONUIMAIOUIUX .........e.eveeeeeeeeeeeesssenssansesseesseesseesssenseanseessesssesseenseessesnsesnnes 34
CBPOC IPYTUX XKUJAKOCTEN Y TBEPIBIX BEILIECTB .....uvvviiiieeieiintieeieeeeeeieneeeeeeeeesesssseseessessssssnsssessessssssssssesesssssnsnnnes 35
JKuoxocmu, ucnonvzyemvle npu 3a8ePUIEHUN U OOPAOOMKE CKBANCUHDL. .........c..eeruveerirrerireerreessreesseensseesseenssens 35
JKUOKOCIU, COPOULEHHDBLE 8O BDEMSL OMEPAUULL...........ocvveeeereeenseeesesieeeeeesseesseesseesseesseesseeseesseesseessesssesseesseesseenseenns 37
OCYULCHUE MATYOBL ...ttt ettt etttk h e et et et ettt h e bttt h ettt ettt et b et e e e e 38
CanumapHo-mexHUUeCKUE U OBITNOBBLE OMXOOBL............c..ecueeueeeeeeaeeeateateaeeeeeeeseeeaaeesetanstaneeanesaneeaseenseeseenaeeneeaneas 39
Bo1mo6vie 0mOPOCHL 1 OPY2UE OMXOODL ............oeueeeiieiieieee ettt ettt ettt ettt eneeeneenneens 39
Tocmosnnvie paznugsl U MAaible ABAPUIHBIE PAZTIUGHL HEQDIMU. ..........c.eeueeeereeaiesieatiaieeeeeieetesie ettt eneeneenae e 40
PaBTIUBLL OPYZUX BEUJECTNE ...ttt ettt ettt ettt ettt e e bt ettt e e ne et 41
HOCJIEACTBUS ITYMA 42
CTPOUTEIIBCTBO ... cuteutetteteeiteit ettt sttt st eet et esae st bt sat et e et e s et et esbesb e ebe e st ea s et et e bt sbeebe e bt eus et et eae st e ebesueeseeneensenne 44
BYPEHUIE ...ttt sttt sttt et st et ettt a e bbbt et a et e bt sh e bt e ae e e et be s a b s aeeae e enne 44
BBPBIBHBIE PABOTDI ..cccceiiitiiiieeeeeiiiiiiteeeeeeseeittreeeeeesassssssaseesssasssssssseessassossssssessssssssssssssessssssssssseseeesssssssseseeessanssnsnns 47
OTIEPALITI ...ttt ittt st h e a e e b sh e b e a e b b e sh e b et eas et b e b sa e en e saeene et ns 50
(0071 7-N0 7 001 (07114 SOOI 51
MOPCKUE MICKOTUIAIOUYUE ............eeeeee et eeeee et e e ettt e e ettt e e ettt e e e st e e e emes e e e ensbeeeeastaeeeansseeesnnseeeeanneeeeanes 51
MOPCKUC FIUYDL. ...ttt ettt e e et e e ettt e ettt e e ettt e e enat e e e easb e e e e astteeeanteeeesnneeeeennneeeeanes 54
BEPTOJIETDL.....cuiiiiiiiii ittt e b e s h e bt a e b e b s 55
MOPCKUE MICKONUIMGIOUSUE ...ttt ettt ettt e e e e e et e s et e sbb e e sate e sib e e st e sebeenaree e 55
MOPCKUC FIUYBL.........ceeeeeee ettt ettt et e e e ettt e e e ate e e e e et e e e s et e e eaas e e e eanseeeeassaeeeensseeesnsseeeennneeeeanes 57
BO3JEACTBHUE PA3JIMBOB HE®THU 58
IMOPCKUE ITTHLIBL.......ouveiivieitciieieieie sttt sttt ettt s et et b e e e bt ettt et e aesaeebesaeene e ennene 59
MOPCKUE MIIEKOIIUTATOIIHE ......cuiuiiiiuiiiiiniiiietete ittt ettt ettt sttt sa e sa e st sa e st 62
THOTLEHU. ...ttt et e ettt et e et e et e et e e tb e e tbeeeabeeab e e e sbeeaseeeabeeaabeesabeeatseestbeeeabeeeabeeenbeeerbeeaaree e 62
MOPCKUC BBIOPDL ...ttt ettt ettt ettt e st e ettt e s tbeeeabeessbeeeabeessbeensbeessbaessseessbaensseessseensseessseensseens 64
UMD ...t ettt ettt e et e et et e et e et e bt e e bt e et e e et e e entee e taeenbeeenteeenseeentes 65
CMUSITUEHUE ...ttt st a b s a e h e a e b s h e bt aea e sa e eb e sasene et ns 67

LG Limted

Cmpanuya 3



«CaxanuH OHepopxn MHBecTtmeHT Komnanu Jltg.»

BBeageHue

Heso3MmoxxHO pPacCMOTPETh MOTCHIUAIIBHOC BSaHMOﬂeﬁCTBHG MCKAY KaXXJbIM BUIOM
JESTeTPHOCTH TI0 IPOCKTY U KaXKIOW COCTABIISIONICH IPUPOIHOMN U YeTIOBEYECKON OKpYIKaroIIeh
CpCanl. Mamuorue CJIy4au Takoro BSaHMOﬂeﬁCTBHH HEBO3MOXHBI, HUYTOKHbI NJIN
HE3HAYUTENIbHBL. B ToKyMeHTe 0 mocieacTBusX aesareabHocT (EA) paccMOTpeHBI IieHHBIC
cocrasisttonue 3kocucteMsl (VEC). Llennsie cocTaBisionne SKOCUCTEMBI BKIIIOUAIOT B Ce0st
pelKHe WIN HAXOSAIINECS M0 yTPO30H HCYC3HOBEHUS BHUJIbI WIIH CPE/Ibl OOMTAHUS; BUIbI WIIH
Cpeabl OOUTaHUs, KOTOPBIE SIBIISIOTCS YHUKAIBHBIMHA JJIs1 TOH MITM HHOW TEPPUTOPUH HITH
IICHHBIMHM CBOMMH ICTETUYECCKUMHU CBOMCTBAMM; a TAK)KE BUJIbI, COOMpaeMbIe JItopMu. Bee

MOPCKHUEC MIICKOIMUTAIOIINE U OOJIBIIIMHCTBO MOPCKUX ITHL ABJIAIOTCA VEC.

Ba)KHO, YTOOBI TCPMHHOJIOIUA, UCIIOJIb3yCMas AJid OMMUCAHUA ITOTCHIHUAJIBHOT'O
BO3ﬂCﬁCTBHH, ObLIa YETKOH U JIETKO MOHATHOM. Takue CJIOBA, KaK HC3HAYUTCIIbHBIC, YMCPCHHBIC
1 3HAYUTCIBHBIC, ABJISIOTCA Cy6’b€KTI/IBHI)IMI/I, 1 UX 3HAYCHHUEC U3MCHAACTCA B 3aBUCUMOCTHU OT
KOHTCKCTa, B KOTOPOM OHU yrIOTpe6J'I$IIOTC$I, K OIbITa YUTATCJIIA. HOSTOMy B HACTOAIIEM EA
HCIOJIB3YIOTCA TOYHBIC ONIPECACTICHUA TJI paHKUPOBAHUSA TOTCHIHUAJIBHOT'O BOSI{GI\/JICTBI/IH.

HCHOJ’IB?»YIOTCSI CJIeAyromure OoInpeaAcICHUA.

3HauuTebLHOE BO3AeiicTBUe — Bo3elcTBIE OllcHUBAETCA KaK 3HAUYNTEIBHOE, €CIIH OHO
OILICHMBAETCS KaK MPUBOJAIIESE K U3MEHEHHUIO MOTCHIIUATHHON EMKOCTH SKOJIOTHYECKON
CHUCTEMBI, pa3MEPOB TMOMYJISIITUN )KHBOTHBIX, 00BEMOB cOOpa Kakoro-1mdo pecypca win
MIPOMBIIIJICHHOTO PHIOOJIOBCTBA HITH Kakoro-imubo cBoiictBa apyroro VEC Ha 10% umu

Ooltee.

YMepenHoe Bo3aeiicTBue — Bo3aeicTBUE OLIEHUBAETCA KAK YMEPEHHOE, €CIIU OHO
OLICHMBAETCS KaK MPUBOJAIIECE K U3BMEHEHHUIO MOTEHIIUATbHON EMKOCTH SKOJIOTHUECKOH
CUCTEMBI, pa3MEPOB TOIYJISAIAN KHUBOTHBIX, 00HEMOB cOOpa KaKoro-JIM00 pecypca win

IIPOMBIIIJIEHHOTO phIOOJIOBCTBA MM Kakoro-iubo cBoiictea apyroro VEC Ha 1% — 10%.
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He3naunTesbHoe Bo3eiicTBre — Bo31elicTBUE OIICHUBACTCS KaK HE3HAYUTEIIBHOE,
€CJI OHO OIICHUBAETCS KaK MPUBOJISIISE K U3MEHEHHUIO MTOTCHIINATBHONW EMKOCTH
IKOJIOTUYECKOM CUCTEMBI, Pa3MEpOB IMOIMYJISIIIAN )KUBOTHBIX, 00bEMOB cOOpa KaKoro-
b0 pecypca Wir MPOMBIIUICHHOTO PhIOOJIOBCTBA MIIM KAKOTO-TMOO CBOMCTBA IPYTOT0O

VEC menee, yem Ha 1%.

HuuTtoskHo MaJjioe Bo3aeiicTBue — HUUTOKHO Majioe BO3JICHCTBHE — 3TO BO3ACHCTBHE,

KOTOPOC OLICHUBACTCA KaK HC BbI3bIBAIOIICC MPAKTUYCCKU HUKAKUX HOCJIGIICTBI/II\/'I.

PernonanbHoe Bo3aelicTBHe — PernonaabHoe BO3ASHCTBHE — 3TO B3aUMOJACHCTBHE,
KOTOPOE OIIEHMBAETCS KaK MMEIOIIEE BO3/ICHCTBUE HA PETHOHAIBHOM YpOBHE. B paMkax
Hactosmero EA peruonst onpeznenstores kak (1) mopckue Bojbl OxoTckoro Mops (2)
BCS IPUOPEIKHAS TEPPUTOPUS, MPUMBIKAIOIIASI K YYACTKy MOPCKOU pa3paboTKH U

OeperoBbIM COOPYKEHHSIM.

MecTHoe Bo3aeiicTBHe — MeCTHOE BO3/IEMCTBUE — 3TO B3aUMOJEHCTBUE, KOTOPOE
OIICHMBAETCA KaK UMEIOIIEE BO3ICHCTBHE HA MECTHOM YPOBHE, ONPEICICHHOM 31€Ch KaK
TEPPUTOPHUU Ha paccTOAHUU OT 1 10 10 KM OT MecTa AESITENbHOCTHU MO NPOEKTY.

¥Y3koe Bo3aeiicTBue — B3anMoeicTBre, KOTOpOE OIIEHUBAETCSA KaK UMEIOIIEe
BO3/IeHiCTBHE HAa OMO(DU3NYECKYIO CpEy B Mpeiesax OJHOTO KM OT MECTa JACSITEIIbHOCTH
10 MPOEKTY.

Hoarocpounoe — Bo3neiicTBre, MOCAEACTBUS KOTOPOTO COXPAHSIOTCS JOJIEE ST JIET.

CpennecpouHnoe — Bo3eiicTBue, MOCIEACTBHS KOTOPOTO COXPAHSIOTCS OT OJJHOTO JI0

IIATH JCT.

Kparkocpounoe — Bo3zeiicTBre, MOCIEICTBUSA KOTOPOTO COXPAHAIOTCA MEHEE YEM HA

OJHMH IoJ.
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BrimeonpeneneHnble TEpPMUHBI MOKHO TOJKHBIM 00pa3oM COYETATh JUIsl ONPEIeICHUS
BO3/eiicTBUA. Hanpumep, moTeHIIMATBHOE BO3ACHCTBHE MOXKET OBITh OLIEHEHO KaK
MTOJIOKUTENBHOE, TOJITOCPOYHOE U peruoHanpHoe. CaMoe Cepbe3HOE BO3ACHCTBHE
(IOJIOXKUTENIbHOE WM OTPULIATENIBHOE) B 3TOM CHCTEME PaHKUPOBAHUS — 3TO 3HAYUTEIBHOE,
PErMOHAIIBHOE U JOJATOCPOYHOE; HANMEHEE CEPhE3HOE — ATO HUYTOKHO Majoe. DTH TEPMUHBI
OTIPEICTISIOT YPOBEHB MOTEHIIMAIBHOTO BO3AecTBHsI. OIHAKO Tak:Ke HEOOXOIMMO OTPEICIIUTh,

KaKoro ypoBHs BOS,Z[CP'ICTBPIG SABJISICTCA CYIICCTBECHHBIM BOSI[GﬁCTBHCM.

HecymeCTBelmoe BO3/eiicTBHE O3Ha4vacT, 4To BO3ICHCTBHE HUYTOXKHO MaJjIo HUIIN

HE3HA4YUTCIIbHO, HOCUT KpaTKOCpO‘lHHﬁ 1 MECTHBIN WU y3KPII>i XapakTep, a

CymecTBeHHOe BO3/IeliCTBHE 03HAYAET, YTO BO3JACHCTBUE OIIEHUBAETCS KaK
3HAYUTCIBHOC UJIN yMepeHHoe HNJIN 9YTO OHO HEC3HAYUTCIILHO HpI/I CpC,Z[HeM NI J0JITOM

CpOKE ,Z[CP'ICTBPIH " ABJIACTCA pEriOHaJIbHBIM BOSI[CﬁCTBPICM.

YcTaHOBKa KOMNOHEHTOB Ha MOPCKOM AiHe U NoaBOA4HOE
CTPOUTENbLCTBO

JlesiTenbHOCTD M0 MOABOIHOMY CTPOUTENLCTBY OyeT orpaHudeHa. Bce paboTel o
OypeHUIO U BCce OTNEpaluy MPOU3BOATCA C OJHONH MOOUIIBHOM apKTHYECKOM MOPCKOil OypoBOit
matdopmbl «Moauxnaky. Ilnarpopma «Moauxnaky ycTaHaBIuBaeTcs Ha Oepme Ha BbIcoTe 15 M
ot nHa. OHa coenuHseTcA ¢ IaByuyuM HedreHanuBHBIM XpanuiumeM (ITHX) npu nomomu
MOJIBOHOTO TPYOOIIPOBO/Ia, YIOKEHHOTO B TPAHIIECIO. Y CTAaHOBKA UM CTPOUTEILCTBO OYIyT

BKJIIOUATh B ce0s ciemyroniee:

. Hcnonb30BaHue 3emMiiecoca B MECTE BBIEMKH M IIEPEBO3Ka MaTepHala B MECTO
OCepMBI,
. CtpoutenbcTBO OEPMBI,
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. B3peiBHbIE paOOThI 1 yINIOTHEHHS OEPMBI,

. ApmupoBanue 6epMbl KAMEHHBIMU TTOPOJIaMH,

. Pa3zmemienue mnatgopmsl « Moauxknaxky» Ha OepMe U €€ 3all0JTHEHNUE TBEPABIM
OayutacToMm,

. BrikanbiBaHe TpaHIIEH ATUHON B 2 KM, IPOKJIaIbIBaHNE TPYOBI B TpaHILIEE U

3aTeM 3aKarbIBaHHE TPYOBI,
. YcraHnoBka crosika 1 ofHoskopHoro npudana (OSIT) Ha koHie TpyOBI U

. [IIBapToBKa Tankepa mia xpanenus k OAIL u ero coeuHEeHNE CO CTOSIKOM.

boapmmHCTBO BHUI0B BOS,I[GﬁCTBHH CTPOUTECIILCTBA HA MOPCKHUX MJICKOITUTAIOIIUX
JOJIDKHBI OBITH CBSI3aHEBI C MOCJICACTBUAMU LIyMa. Onn OGCy)KI[aIOTC}I JaJI€C 1100 3aroJiOBKOM
«HOCJ’IG,Z[CTBI/ISI mymay». E,Z[I/IHCTBCHHaSI ACATCIIBHOCTD, CBA3aHHAsA CO CTPOUTECIBCTBOM, KOTOpas
NMOTCHIHUAJILHO MOXKET HCIIOCPCACTBCHHO B3aUMOJCHCTBOBATH C IITHUIIAMU U MOpPCKUMU

MIJICKOIMUTAOIINMH — 3TO B3PbIBHBIC pa6OTBI.

B3pbieHbie pabombl

3achInKa Tejna U BEpXHUN MaTepua OepMbl YIIOTHSIIOTCS C UCIIOIb30BAaHUEM B3PBIBHBIX
pabort. [IpocBepanBarOTCss OTBEPCTHS HA MPSMOYTOJIBHON PEIIeTKE C PACCTOSTHUEM MEXKIY
nentpamu B 10 M. B kax oM oTBepcTHU HAXOAUTCS OT 3 710 4 YpOBHEW B3pPHIBUATOTO BEIIIECTBA.
3apsn coctaBiseT oT 2,7 10 3,6 kr. [{ist yIuIoTHEHUS] MOXKET MOTPeOoBaThCsl HECKOIBKO cepuit

B3PBIBOB.

[ITun 1 MOpPCKUX MJIEKONMTAONIUX K IaHHOM 00J1aCTH MOXET MPUBJIEYb pblOa, youTas BO
BpeMsI [IEPBOIl ceprH B3pBIBOB /7Sl YIUIOTHEHUS, U 3aTEM OHM MOTYT ObITh YOUTBI WIIH
MOBPEXKIECHBI B3phIBAMHU MOCIIEYIOIINX CEpUIl YINIOTHEHUS. B3pbIBUaThie BEIIECTBA MOTYT
MOBpEXJaTh WK yOuBaTh pri0y. Cuila y1apHO BOJIHBL, TpeOyIoIascs A TOro, YTOObI

MMOBPCANTDH WA Y6I/ITB 9TUX KUBOTHBIX, OY€Hb CUJIBHO U3MCHICTCA B 3aBUCUMOCTH OT THUIIA
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pBIOBI. PHIOBI 6€3 mi1aBaTenbHOTO My3bIps OUY€Hb XOPOIIO COMPOTHUBIISIOTCS B3PbIBaM, TOT/Ia KaK

pBIOBL, 00JIa1atoNIMe TUIaBaTEIbHBIM My3bIpEM, 3HAUUTEIHHO 00JIee UyBCTBUTEINIBHBI.

Pr16a, Haxopsmmasicss BOM3M JHA WK Oepera, MmoydaeT 0ojiee CUIbHBIA yaap U
nojBepraercs 6oyee BBICOKOW CMEPTHOCTH, YeM PbI0a, HAXOAIIAsACS B OTKPBITOM BOJIE.
ITopaxeHue ppIObI JaHHBIM KOJUYECTBOM B3pPBIBUATOTO BELECTBA 3aBUCUT OT pa3MEILEHHUs,
BpPEMEHU rojia 1 MHOXKeCTBa Jpyrux (akropos. Fitch u Young (1948) nposenu HabmoneHus 1
NOJICUUTANIN PbIOY, YOUTYIO B pe3ysbTaTe IeTOHAIMH «PEaKTHUBHBIX» B3PbIBOB 10 9,1 Kr nmoj
MOpCcKUM THOM. OHM o1leHMIH cMepTHOCTH Kak 0,230 Kr ppIObI Ha KUJIOTPaMM B3PbIBUATOTO
BemiecTBa. OHU OTMEUAIOT, YTO HE BCs MepTBasi pplda Obljla 3aMeUeHa; HEKOTOpasi €€ 4acThb
nomuia Ko Hy. B cimyuae Gonee KpymHBIX B3pBIBOB, B cpeHeM mpu 30 KT B3phIBYUATOTO
BEIIIECTBA HA B3PBIB, CMEPTHOCTH cocTaBmia 0,47 Kr peIObI/KT B3pbIBUaTOTO BeriecTBa. Cepus u3
21 B3poiBa o 114 -545 kr Ha rmy6une ot 5 10 41 M B Yecanukckom 3auBe yOuia, 1o KkpaiHei
Mepe, 32 658 ocobeit pp10ob Becom 8 555+ kr (Coker u Hollis 1950). Bo3moxxHo, uTo Obl1a
HaiiieHa TOJIbKO MOJIOBUHA yOUTON pbIObl. CMEPTHOCTH OLIEHMIN Kak 1,25 Kr pbIObI/KT

B3pPbIBYATOI'0 BCIICCTBA.

Vpasuenns Manra (Young 1991) mpeackassiBaror 90-pOLEHTHYIO BEIKHBAEMOCTb
pbI0BI B tuanaszone ot 0,4 10 3,6 kr Ha paccTossHuu npuMepHo ot 100 1o 150 M oT equHUYHOTO
B3pbIBa OT 2,7 10 3,6 kr. Takum 00pazom, peidba MoxeT TuOHyTh B Tipeaenax ot 100 o 150 m ot

rpaHMIIbl 006JaCTH B3pBIBAa M MOXKET OBITh IOBPEK/ICHA B Ipeenax Ooee MUPOKoil obaacTu.

NMocnencreua onsa NnTuy

Mopckue nTHIbl, HaXOAsIIHecs: BOIU3K B3pbIBa, MOTYT OBITh IOBPEX/ICHBI HITH YOHUTHL.
HpI/I JaHHOM pacCCTOAHUHN MMOBPCKACHUC NI CMEPTH ABJISAIOTCA OoJtee BCPOATHBIMU [JIA IITHUL,
HaXO/ISIIUXCS MOJ] TIOBEPXHOCTHIO, YeM JUTS NTHL, Haxoasmuxcs Ha moBepxHoctH (Fitch u
Young 1948; Yelverton et al. 1973). JInst nTHIl HAa TOBEPXHOCTH PUCK MTOBPEKICHUS HITH

CMCPTHU, OYCBUIHO, MaJl HJIK HC CYHICCTBYCT, €CJIM TOJIBKO IITUIBI HC HAXOAATCA OUCHDb 0I13KO
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OT B3phIBa. B nmuTeparype 1mo OpHUTOIOTHH COOOIIAETCS O HECKOIBKUX CIydasx MOBPEXKICHUS

WM CMEPTH 110 MPUYMHE B3PbIBA.

Fitch u Young (1948) 3adukcupoBany OMOIOTHIECKUE TTOCIEACTBUS MOPCKUX CEHCMHUYECKUX
MpOrpaMM, BKITFOUABIIHX B ce0st 4 -73 Kr ApoOSINX B3PHIBYATHIX BEMIECTB. MOPCKHE MTHUITBI
ObUTH MPUBJICYEHBI CEHCMUYECKUMU CyJJaMH, IJI€ OHU KOPMUJIMCH PhIOOiA, yOUTOI B3pbIBaMHU.
Xoxkku (Hockey 1979) nabmronan 6akiaHoB, OONBIIMX OAKIAHOB, Ya€K U KPAUEK, MPUBICUCHHBIX
pBIOOH, YOUTOM TIPEeABIAYIIMMH BBICTpETaMH. bakiiaHbl KOPMIUIMCH 3TOM PBIOOH, TOTPYXKasiCh

IIPpU HBIPKEC, B PC3YJIbTATC YCTO OHU OKA3bIBAIOTCA MOA IMOBECPXHOCTHIO.

MocneacTBusa AN MOPCKUX MIIEKONUTAKOLWLMUX

VHTeHCcHBHBIE B3pBIBHBIC BOJHEI, OJaroaps CBOeMy BHICOKOMY MTUKOBOMY JIaBJICHHIO U
OBICTPOI CMEHE JaBIICHHS, MOTYT IIPUYUHUTH CEPHE3HBIN yIIepO XKUBOTHBIM. bonbmast yacTh
CEPbE3HBIX MOBPEXCHUI MPOMCXOANUT HA TPAHUIIE MEXKTY TKaHAMH Pa3IHYHOMN IIOTHOCTH.
TxaHsM pa3IUIHON MIIOTHOCTH MPHUIACTCS PA3InYHAS CKOPOCTh, M 3TO MOXKET BBI3BAThH
¢usnueckoe pazpyuieHue Tkaneil. Opransl, cofepkaliye ra3, B YaCTHOCTH JIETKUE U
eIy IOYHO-KUIICYHBIN TPaKT, B 0cOOeHHOCTH YyBcTBHUTENBHEI (Yelverton et al. 1973; Hill
1978). [loBpexaeHue JErKMX MOXKET BKIIOYATh B ce0s pa3pbiB U mepQoparfio anbBeo 1
KPOBEHOCHBIX COCYJIOB. DTO MOKET IMPHUBECTH K KPOBOTEUCHUIO, BOSHUKHOBEHHIO BO3YITHOM
HSMOOJINY U K 3aTPYyJHEHUIO AbIXaHUsl. CTEHKU KUIIEYHUKA MOTYT OBITh YIIMOJIEHBI WIIN
TIOpPBaHBI, 32 YeM CJIeTyeT KPOBOTCUCHHE U HCTECUECHHE CONEPKUMOT0 KUIIIEYHUKA B TTOJIOCTh

TCIa.

EcTb ui1s HECKOJIBKO Oy OIMKOBAaHHBIX COOOLICHUI O HAHECEHUU MOPCKHUM KMBOTHBIM
HE CBS3aHHBIX CO CIIyXOBOM CHCTEMOM MOBPEXKACHUM MO BO3IEHCTBUEM B3phIBa. B aTHX
OIMCAHMAX MPUBOIUTCA HHPOPMALIKS O CUJIE B3PBIBOB, BHI3BABIINX U HE BBI3BABILIMX

MOBPEXKICHHE:
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. Fitch u Yung (1948) cooGmator, uTo, o KpaiHeil Mepe, B TpEX Cirydasx
Kanu(pOpHUNCKHE MOPCKHE JIbBBI MOTH0AIH BO BPeMsl CEHCMUYECKUX
MCCIICIOBAaHHM € MCIIOJIb30BaHUEM JPOOSIINX B3pbIBUYATHIX BemecTB. Hamporus,
cepble KUTHI "'B 0071aCTH B3pbIBA, TIO-BUIMMOMY, HE OBLITN 3aTPOHYTHI "
Vcnonb30BaBIIrecs B UCCIEIOBAHHUIX 3apsa/Ibl OOBIYHO COCTOSIH 100 n3 18-36
KT JPOOSIIETO B3PHIBUATOTO BEIIECTBA, B3OPBAHHOTO '"HA HECKOIBKUX (hyTax"

ri1yOuHBI IO/ BOAOH, 1100 9 KT, B30pBaHHBIX HA JIOHHOM OCAJIKE.

. Reiter (1981) coobmraer, He MPUBOAS MOAPOOHOCTEH, O CBUIETENHCTBAX THOCITH
CEBEPHBIX MOPCKUX KOTHUKOB U MTHII OT TOJYKOB B HEMIOCPEJICTBCHHON 00J1aCTH
pas3pylIeHuUs NP pa3ioMe 3aTOHYBIICTO CyIHA C UCIOJIb30BaHUEM OKOJI0 454 Kr

B3pPbIBYATOI'0 BCIICCTBA. OnsaTe KE, HucCjia U paCCTOSAHUSA HCU3BCCTHEI.

. CeBepHble MOPCKHE KOTUKH ObUTH YOUTHI 3apsiioM quHaMuTa BecoM 11,4 kr,

B3opBaBmmumcs B 23 m (H.F. Hanson 1954; nutupyercs mo Wright 1982).

. Kuraiickue peunsie nenbunbl, aenbhuHbl MpaBaau, Oecrieppie MOPCKHE CBUHBI
Y JIIOTOHM TIOTUOAIOT MPH B3pBIBaX, 0OBIYHO C UCITIOIB30BAHUEM JUHAMHUTHBIX
3apsiioB B peiOHO# noBie (Leatherwood u Reeves 1989; Zhou Kaiya u Zhang

Xingduan 1991; Baird et al. 1994).

HexoTopble aBTOPBI ONUCHIBAIOT MPOLIEAYPHI BEIYUCICHUS 0€30MIaCHOTO PACCTOSHUS
MEX]Iy MECTOM B3pbIBa M MOpCKUMHU XUBOTHBIMU (Yelverton et al. 1973; Hill 1978; Yelverton

1981; Goertner 1982; Wright 1982; O'Keeffe u Young 1984; Young 1991).

Cornacno meroay Xumia (Hill 1978), ocHoBaHHOMY Ha JaHHBIX 110 HA3EMHBIM
MJICKOTHTAIOMUM U3 paboThl Yelverton et al. (1973), Mopckoe MIIEKONMTUTAIOIIEE HE UCTIHITHIBACT
¢dbusmveckoro ymep6a npu yaape B 34 Ila wim MeHee, 4TO COOTBETCTBYET PACCTOSHHIO OoJiee

yeM B 442 M OT 3apsaa BecoM 3,2 Kr, B3OPBaHHOTO Ha IITyOuHE 15 M, €Clii )KUBOTHOE HAXOAUTCS
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Ha rny6une <15m. Ha ocHoBe npoueyps! Menseprona/Xumia, HOBPEXICHNI YMEPEHHOI

TAXKECTH, HO HE CMEPTCIBHOI'O UCXO0Ja CICAYCT OKMNAAaTh Ha paCCTOSIHHUN 44 M.

B sT0ii mpoueype He yUUThIBAaeTCs Kakas-11u00 CBSA3b MEXAy UyBCTBUTEIBHOCTHIO U
pasmepamu tena. MenseptoH (Yelverton 1981) momy4nn HOBbIE ypaBHEHUS AJIs1 BEIYHUCICHHS
0€30MacHbIX PACCTOSHUH JIJIs1 MOPCKUX MJICKOIUTAIOIINX, TJ€ YYUTHIBAETCS Macca Tena

KHUBOTHOTI'O:

CwmeptHOCTB 50% In(1)=4,938 + 0,386 In(M)
CwmeptHOCTh 1% In(1)=4,507 + 0,386 In(M)
Her noBpexnenuit  In(1)=3,888 + 0,386 In(M)

I'ne I = ynap B Ila 1 M = Macca Tena B K. DTH ypaBHEHUS U JPYT'HMe METO/bI OCHOBaHbI Ha
JAHHBIX I10 MOTPYKEHHBIM B BOJly Ha3€MHBIM )KMBOTHBIM, U 371€Ch MOXKET OBITh NPEYyBEIMUEHA
TSKECTh TIOBPEXKACHUH, KOTOPBIE MOIY4al0T MOPCKUE MJIEKOITUTAIOIIUE, TPUCIIOCOOICHHBIE K
KU3HU B Boze. HemocpencTBeHHas NPUMEHUMOCTh YPaBHEHHUM K KPYITHBIM MOPCKUM
MJIEKOITUTAIOLINM B OCOOCHHOCTH COMHHTENbHA, YUUTHIBAsI, YTO CAMbIE KPYIIHBIE )KUBOTHBIE, 10

KOTOPBIM UMCIOTCA JAaHHBIC, 9TO OBIIBI.

B ncxomHoit mporenype VenBeprona/Xumia NpeanonaraeTces, 4to MOBPEKICHHS HE
BO3HHKAIOT 1pu yaape B 34 Ila u menee. [{ns 3apsiia B 3,2 Kr, B3OPBaHHOTO Ha TyOuHe 15 M,
yIap 3TOH WiH OOJIBIIIECH CUITBI BO3HUKAET Ha ITyOnHe 15 M Ha paccTostHuH 315 M miin MeHee.
Ha ocHoBe ypaBHenuii u3 pa6ots! Yelverton (1981), mpuBeaeHHBIX BBIIIE, YIap 3TOTO YPOBHS
ObLT OBI Oe30maceH JJIsi MOPCKOTO MJIEKOITUTAOIIETO BECOM B 3 WK 4 KT, TO €CTh JaXKe IS
HOBOPOXKJICHHBIX ACTEHBIIICH CaMbIX MAJIIEHBKUX JeNb(UHOB B ATOM obnactu. bezomacHbiit
YPOBEHB JJIS IUIBIBYIIIETO YeIoBeKa BOIM3HM nmoBepxHOCTH coctaBiseT 14 [Ta (Yelverton 1981).
3TO MOYKHO IPUHSATH 3a BEIMYUHY a0COIIOTHO OE30MaCHOTO yapa sl MOPCKUX
MJICKOTTUTAIOMINX. Y 1ap TaAKOW BEJIMYUHBI IPU B3pbIBE 3,2 KT B3PHIBUATOrO BEILIECTBA HA
riyOuHe 15 M Bo3HUK OBl Ha riryOune 15 M Ha paccrostHun 620 M 1 Ha riryoune 1 M Ha

pacctostHuU 212 M.
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Hanr (Young 1991) npuBoaut apyroit HaOop ypaBHEHUM, B JAHHOM CIIy4ae JJis
paccuera 6€3011aCHOTO PACCTOSHUS JIsI MOPCKUX KUBOTHBIX MIPH yCIOBUU B3pbIBA Ha IIyOHUHE

200 ¢yToB (61 m):

Jerenbln MOpCKOW cBUHBH R =578 WE°’28
B3pocnas Mmopckas cBuHbst R =434 W2

Kut nmunoit 20 dyToB R =327 WEO’28

B stux ypaBHeHusix R = paccrostHue B ¢hyTax OT B3pbIBa O MJICKOIUTAIOMIETO, @ WE — 3TO BeC
B3pPbIBYATOI'0 BCUICCTBA B Q)YHTaX. Wanr taxxke MMPUBOAUT CICAYIONICC YPABHCHUC IJIsA OITMCAHUA
0e30macHO 30HBI JIsl HBIPSIOIIETo yeaoBeka Ha riryoune 50 ¢gyrtos (15 M) u npu riryOune

B3phbIBa, paBHoi 100 dpyTam (30 m):

[InbIBy M YeI0BEK R = 3800 W"'*

EnuHunb! 1 onpeieieHus Te ke, 9To | Bbiie. s Heipsibinuka BecoM B 180 gpyHTOB (82 KT)

MPOTHO3UpYyeMasi Oe30macHas 30Ha OT 3apsija BecoM B 3,2 Kr cocTaBisieT 1646 m.

Ecau B3pBIB iporicxoauT BOIU3H TBEPOTO AHA (HapUMep, KAMEHHOT0), yAapHbIE
BOJIHBI MOT'YT 3aTyXaTh MeJJICHHEee, 4eM B OTKphIThIX Bogax. Hill (1978) u Wright (1982)
MOJIaraloT, YTO BBIYHCIISIEMBIE CMEPTEIbHBIC 30HBI WIIM 0€30TMaCHBIC PACCTOSIHUS B 3THUX
YCIIOBUSX CIIEAYET yABauBaTh, YTOOBI 00ECTIEUUTH TOJIe OE30MACHOCTH C OOJIBIIIUM 3aI1acoM

MIPOYHOCTH.

B03MO0OXHOCTB TOBPEKACHUS ITPH B3PHIBE CITyXOBOI CHCTEMBI 3aCITyKHBACT OTACIBHOTO
paccMOTpeHHs, IOCKOJIbKY CIIyXOBOH ammapar NpUcrocoOIeH A epelaun JaBJIeHHs BO
BHYTPEHHEE YXO0, a BHYTPEHHEE YXO YyBCTBUTEIBHO K JISTKUM M3MEHEHHSM JaBieHus. Her
HUKaKOH1 0co00# nHpopMaIu 00 ypoBHSX B3pbIBA, HEOOXOAUMBIX JJIsl TOTO, YTOOBI BEI3BATh

BPEMEHHOE WJIM MTOCTOSIHHOE MOBPEKICHUE ClTyXa y MOPCKOTO MJIEKOMHUTaroIero. Tem He
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MeHee, CyIIeCTBYeT HEKOTOpasi OrpaHuueHHast UH(pOpMaIHs, yKa3blBatolas Ha TO, YTO
CIIyXOBBIE CUCTEMBI MOPCKUX MIIEKOIIUTAIOLIUX TIOABEPKEHBI IIOBPEKICHUAM IIPU B3PHIBaX.

3TOT pazaen B 60NIBILION CTENEHH 03auMCTBOBaH 13 paboTel Richardson et al. (1995a).

B pa6ore Lien et al. (1993) obnapyxkeHbl ropdaThie KUTHI, OCTaBIINECS B 00JIaCTH, I7Ie
MMOBTOPSUTUCH KPYITHBIE TIOJIBOTHBIC B3PBIBBL. Y JBYX BBIOPOIIIEHHBIX Ha Oeper ropOadeit ObuTn
MTOBPEKICHBI CITyXOBBIC OPTraHbl, B COOTBETCTBUH C TUTIAMU MOBPEKICHUH, BBI3BAHHBIX
B3pbiBamH (Ketten et al. 1993). HensBecTHO, HACKOIBKO OJIM3KO OHM MOTJIM HAXOAUTHCS OT

B3PbIBA.

Bohne et al. (1985, 1986) obHapyxuinu, 4To BHyTpeHHEe yX0 y 5 u3 11 0ocMOTpeHHBIX
MMM TIOJICHEW Yeaaenia UMeso MPU3HaKU MPEAIIECTBYIOIIET0 MOBPEeXACHUsA. Tu
HAO0II0/1aEMOT0 MTOBPEXKICHUSI COOTBETCTBOBAJ BO3JACHCTBHUIO BBICOKOTO YPOBHSI IITyMa.
[Tpeapimymum JIeToM B 3TOM 00acTH ObUTH B30pBaHBI MHOTOUHCIICHHBIC 3apsabl. Bo3HUKIIO
MOJI03pPEHHE, KOTOPOE HE OBLIO JOKA3aHO, YTO MOBPEXKICHUE CITyXa OBIJIO BEI3BAHO 3TUMU

B3pbIBaMHU.

O BO3/€HCTBUU HA CITyXOBYIO CUCTEMY, OKa3bIBAEMOM BaKyyMHBIMU OoMOamu,
cOpacbIBaeMbIMH OKOJIO JIeb()MHOB BO BpeMsl JIOBIM TyHIIa, He coobmaercs. [Toxoxee
MpUCTIOCO0IeHUE YOUITO HBIPSUTBIIKKA, B30pBaBmUCH B 15-30 cm ot ero ronossl (Hirsch and
Ommaya 1972). Myrick et al. (1990) 3akmtouator, 9To 0JjHa BaKyyMHast 00M0a BHI3bIBACT
MOBPEXKICHHE, B3pbIBasch B nipeaenax 0,5-0,6 m ot nenbhuna. OHU OIIEeHUBAIOT 0€30MMacHOe
paccTosiHue Kak 4 M WM HEMHOTO OOJIbIIIe, B 3aBHCUMOCTH OT THITa B3PBIBYATKH U TTyOUHBI.

OTH 3aKIIFOYCHNS YaCTUYHO OCHOBAHBI Ha UCIBITAHUIX C TylnaMu I[GJ'IB(bI/IHOB.

Jlnisa arofeit mpoJoJKUTENbHOE UM MHOTOKPAaTHOE BO3/IEHCTBUE BBICOKOTO YPOBHS IIyMa
MO’KET YCKOPUTh HOPMAJIbHBIH Mpoliecc NOCTENEHHOM opuu cityxa ¢ BozpactoM (Kryter 1985).
DTa nmopua 3aKiIrovaeTcs B mocTossHHOM cMetnennn nmopora (PTS). Kpome toro, BpeMenHoe
MOBBILIEHHUE ITOPOTra BOZHUKAET BO BPEMsI BO3/IEHCTBUS BBICOKOTI'O YPOBHS IlIyMa U B TEUEHHE

KOPOTKOTO BPEMEHH TOCIIE ATOTO. ITO BpeMeHHoe cMetenne nmopora (TTS) moxeT amutbest oT
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HECKOJIBKMX MUHYT J0 HECKOJIBKUX YacOB WM AHEN. HeonroBpeMeHHOe BO3AEHCTBUE 3ByKa
KpailHe BBICOKOTO YPOBHSI, HAIIPUMED, B PE€3yJIbTAaTe HENAICKUX B3PHIBOB, MOXKET BbI3BAThH
HEYI0OCTBO, HE CBSI3aHHBIC CO CIIYXOM CEHCOPHBIE 3(D(PEKTHI U HEMOCPEICTBEHHOE HAYAII0

MMOCTOSIHHOT'O OCJ1a0JIeHUS ciIyXxa.

Het xonkpeTHO# nHpOpMaLu 0 TOM, MOABEPKEHBI JTU MOPCKUE MIIEKOITUTAIOIIHE
AHAJIOTUYHOMY IMOCTOSAHHOMY OCJIa6JIeHI/IIO ClIyXa IOCJIC MPOAOJIKUTCIILHOI'O NJIN KPATKOTO
BO3JICHCTBUS MHTEHCHUBHBIX 3BYKOB JTUOO MOJ BOJIOM, 1100 B Bo3ayxe. Takke HEM3BECTHO,
BBI3BIBACT JI BHICOKUN YPOBEHB 3ByKa Y MOPCKUX MIJIEKOIHUTAIOLINX «HEYI0OCTBOY» MIIH
3¢ dexThI, HE CBS3aHHBIE CO CIIYXOM. Takum o0pa3oM, JTr000e 00CYKIeHNEe PalyCOB BOKPYT
MECTa B3pbIBa, B IPeIeiax KOTOPBIX 3TH 3()h(HEKThI MOTYT BO3HUKATh Y MOPCKHUX
MJIEKOTHUTAIOIINX, CIIEKYISTUBHO. OHO MOYTH MOJTHOCTHIO OCHOBBIBAETCS Ha aHAJIOTHUSX C
YCJIOBCKOM U APYT'UMH HA3CMHBIMU KUBOTHBIMU, I'TIABHBIM 06pa30M CJIymiaromux B BO3yXC, a
He 1o/ Bosioi. [Ipu ycinoBum 0coOBIX TPUCTIOCOOJICHH CITyXOBOTO armapaTra MOPCKUX
MJICKOIMUTAIOIINX HCJIB35 TOYHO CKa3aTb, IPpUMCHHUMA JIN I/IH(bOpMaI_II/ISI, MOJIy4uCHHas 110 JIIOJIM
WM IPYTUM Ha3€MHBIM MJIEKOMMTAIONIUM, K MOPCKUM MieKonuTaomuM. HeorpeneaeHHOCTS,
Kacarolascs MmyTel IpoBOJAUMOCTH 3BYKa U3 BOJbI BO BHYTPEHHEE YXO Y HEKOTOPBIX MOPCKUX

MJIEKOTHUTAIONINX, Pa3pyIIaeT J00YI0 OLEHKY B 3TOM BOMpPOCE.

Jlyist monieit 3Byka, puOIM3UTENbHO Ha 155 ab mpeBbImmarmero HopMaabHbII
MTOPOTOBBIN YPOBEHB, IOCTATOYHO, YTOOBI BBI3BATh HEKOTOPOE HEMEJICHHOE TIOBPEXKICHUE U
noctostHHOE cMmetenue mopora (Kryter 1985:272). CinyxoBble MOPOTH y YCAaThIX KHTOB
Heu3BecTHBI. ECTh OCHOBaHMS MOJIaraTh, 4TO MPHU YACTOTE HAWTYYINEH CIBIIIIMMOCTH OHU OYIyT
HE HIKE OOBIYHOTO OKPYKAIOIIEro ITyMOBOTO YPOBHS B 1/3 OKTaBbI B CIIOKOWHBIN JCHb B
OTCYTCTBHE ILIIyMa, TPOU3BOJAUMOrO ueaoBeKoM, Hanpumep, ~50 n1b okoso 100 I'u. Eciu 310 Tak,
Y €CJIU MPEIOJI0KEHUE O «IPEBBIMIEHUH opora Ha 155 ab» nmpuMeHnMo, TO BOCHPUHUMAEMBII
YPOBEHb JOHKEH Oy et npeBbimath npubiausutensHo 205 1b Ha 1 Ila, 9T00bBI BRI3BATH
HEMEIJICHHOE TIOBPEXKIeHUE cityxa. B ciydae 3ybaroro kura cimyxobie moporu npu 1000 I'ig
cocTaBiAtoT okoJio 83-102 nb, B 3aBucuMocTH OT Buaa. Eciyu mpuMeHNMO NPEanoI0KEeHUE O

«TpeBbIIeHnH opora Ha 155 aby», To AJist HUX MOPOT «HEMEJIEHHOTO MOBPEXKACHUS COCTABUT
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238 nb na 1 _Ila wnu BeIme. YpoBeHb, cocTaBisromuid 238+ 1b, MokeT HaOJII01aThCS TOJTBKO B
100 m ot B3phIBa 3,2 KT BemecTBa. Ha Takom OJIM3KOM PacCTOSHUM TAKKe BO3MOYKHO

MIOBPEXKICHUE, HE CBSI3aHHOE CO CIIyXOBOW CUCTEMOM.

Jlro6as uHTEepnpeTanys 3Toil nHpopMalu OyJeT oueHb yMO3puTenbHa. Mbl
IIPEIIoIaraeM, 4YTo CIyXOBble CIOCOOHOCTH yCaThIX U 3y0aThIX KUTOB C OUY€Hb MajIoi
BEPOSITHOCTHIO MOTYT OBITh IIOBPEXKACHBI OT MOyUYeHHs yAapoB Ha ypoBHe 10 200 n1b u 220 nb

Ha 1 Ila, coorBeTcTBEHHO. BEpOATHO, 3TN 3HAYEHUS 3aHUKECHBI.

Bo3aencrBue

Mopckue nTuubl: Yelverton (1981) Berancini KpuTepuu MOABOAHOTO B3PbIBA IS
MITUI] HA TTOBEPXHOCTH U TI0JT BOJIOM Ha ocHOBE OoJiee paHHuX padot (Yelverton et al. 1973). Ha
OCHOBE ITHX BBIYHCIICHUN 0€30IaCHOE pacCTOSIHUE JJISl IITUL COCTABHIIO OBl 8 M JUIsI ITHUIL HA
nmoBepxHOCTH, 119 M s ntun Ha Tiryoune 1 M 1 262 M 1uist iturl Ha rayoune 15 m (Tabnuma 1).
OTH paccTOsIHUSA CleyeT 100aBUTh K 00J1acT AMaMeTpoM B 82 M, B Iipefieniax KOTOpoit
IIPOMCXOIUT B3pbIB. HEKOTOpBIE NTHILIBI B ITPEIesIax TUX PACCTOSHUM, BEPOSTHO, MOTYT OBITh
yOUTBI B3pBIBAMHU, OCOOCHHO, €CJIM PbIOa, yOuTast NepBoil cepreil B3pbIBOB, MPUBJICUET K 3TOU
obusactu OoJIbIlIee KOJMYECTBO NTHLL. BeposTHO, Bo3aelicTBUe OyneT HE3HAUUTEIbHBIM UIIH
YMEpPEHHBIM, Y3KUM U KPATKUM T10 MPOJIOIHKUTEIBHOCTH M MOKET OBITh 3HAUUTEIIBHBIM, €CITH

OOJIBITIOE YMCIIO MTHUIL OyAET MPUBJICYEHO K JAHHOW 00JIaCTH.

ManoBeposITHO, YTO MOPCKHUE MTHIIBI TOHECYT OT B3PHIBOB JI0CTATOYHBIC TIOBPEXKCHUS,
YTOOBI 3TO 3aCTABHJIO UX MOKUHYTH 00JacThb. Jlaxe eciu oHu ObUTH ObI BHITECHEHBI, BO3CHCTBHE
Ha OTJIEIbHBIX 0CO0EH 1 Ha MOMYJISIIIMKU OBLIO OBl MPEHEOPEIKUMO MaJIo, PH yCIOBUH
MPUPOIHOM MOABMKHOCTH KOPMSIIUXCS MTHULL, OOJBIINX Pa3MepOB MOTCHIUAIBHON TUIOIAIH
KOPMJICHHS ¥ KPAaTKOCPOYHOI ITPHUPO/IBI IUIAHUPYEMOT0 YIUToTHeHHs 6epMbl. Kpome Toro,
m10060€ BO3HUKAIOIIEE BHITECHEHHE 0Ka3aJI0 Obl MOJIOXKHUTEIbHBIN 3 (HEKT CHIKEHHS

BEPOSTHOCTH MOBPEKICHUS IIPU B3PHIBE.
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eececes 1. VYriapsl U COOTBETCTBYIOILIUE PACCTOSIHUS OT B3pbIBa 3,2 KI' BEILIECTBA,
B30PBAHHOTO Ha IITyOHHE 15 M, A1 ITHI HA TOBEPXHOCTH, HA TIyOuHe 1 Mmu 15
M, KOTOpBI€ BbI3BAJIU Obl PA3JIMYHBIM yPOBEHb CMEPTHOCTH. Bhruncienus
OCHOBAHBI Ha KPUTEPHSX MOBpexkneHuil Menseprona (Yelverton 1981),
BbIpakeHHBIX B [1a/cex. PaccTosiHus OT B3pbIBa, HA KOTOPBIX BO3HUKIIH OBl
yAapbl yKa3aHHON BEJIMYMHBI, BBIYUCIEHBI U3 YpPaBHEHUH, IPUBEJCHHBIX B padboTe
Yelverton et al. (1973) nns B3pbIBOB B Toue BoAbl. O003HaueHHe N/A 0o3Havaer,
YTO yJap TaKOH BETUYMHBI HE JOCTUTHET MOBEPXHOCTH.

Ha noBepxHocTH ITox Bonoii
Ynap |Paccro-| VYmap |Paccer.(m) Ha
(ITa.c) ssnue | (Ila.c) riyoune

(M)

Im | 15m |IIpumeyanus

896-1034 | N/A 310 25 35 |CwmeptHOCTh 50 %, BEDKUBIINE TIOHECYT
TSDKEJTbIC TTOBPEKICHUSI U TOJDKHBI YMEPETh.

690-827 N/A 248 32 44 |Ilopor cMepTHOCTHU, BBIKUBLINE IIOHECYT
MOBPEXJICHHS, HO JOJDKHBI BBKHTb.

276-414 N/A 138 54 | 202 |Her cmepTHOCTH, HEOONIBIINE TTOBPEKICHUS OT
B3pbIBA.
- N/A 69 96 113 |Hwu3kas BEpOATHOCTh NOBPEKICHUN JIETKHUX.
207 8 41 119 | 262 |be3onacHblil ypOBEHb, HET IOBPEKACHHIA.

Mopckue milekonuTarouue: 30H6 0€30MacCHOCTH JJISI MOPCKUX MIICKOTIUTAIOIINX
MO>KHO BBIYUCIIUTH HECKOJIBKUMH Pa3IMYHBIMU criocobaMu. BeanunHel yaapoB, He
BBI3BIBAIOIINX MIOBPEKACHUH U BBI3BIBAIOLINX CMEPTHOCTh MOPCKUX MIJIEKOIMHUTAIONINX Ha
ypoBHE 1% 1 COOTBETCTBYIOINE PACCTOSTHUSI OT B3PHIBOB PAa3JIMUHBIX pa3MEPOB MOKA3aHbI B
TaGnuue 2. B ymncno qaHHBIX, UCIIOIB30BaHHBIX B padoTe Yelverton (1981) mist momyuenus
ypaBHEHMIA, TPU TOMOIIY KOTOPHIX MbI BBIYMCIIWIN 3TU 3HAYCHHUSI, HE BOILLIN KPYITHbIE
mitekonuTaonye. [103ToMy MBI HE HCITONIB30BAJIM YPAaBHEHUH JIJIs1 OLICHKH 30H 0€301acHOCTH
JUTs1 )KUBOTHBIX BecoM Oonee 1000 kr. [Tpeamonaranock, 9To mokasareinu yaapoB JUIsl )KHBOTHBIX
BecoM B 1000 Kr mpuMEHSIIOTCS KO BceM 0oiee KPYITHBIM )KUBOTHBIM. PaccTosiHUSI OT B3phIBa, Ha
KOTOPBIX BO3HUKAIOT yAaphl YKa3aHHOMN BEJIMYUHBI, BEIUMCIICHBI IPY TOMOIIM YPaBHEHUIH,
MpeIOCTaBIIEHHBIX B padote Yelverton et al. (1973) mist B3pbIBOB B TOJIIE BOBIL.

[Ipenmnonaraembie B3phIBBI IPOUCXOIAT Ha OepMe U, TAKUM 00pa30M, IPOUCXOAST Ha JHE, HO B
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TOJIIIE BOJBL. MBI HCITOJIB30BAJIN 3TH YPaBHEHUS JJIsl MPUOIU3UTEIHLHON OLIEHKH YapOB Ha
Pa3HBIX PACCTOSIHUAX OT B3PbIBA.

eececes 2. Vnapsl U paCCTOSHUE IO TOPU3OHTAIIN OT 3apsiaa BecoM 3,2 KI, KOTOPBIN, KaKk
OKUJAeTCs, HE BBI30OBET MOBPEIKIACHHIA U BBI30BET 1% CMEPTHOCTH Y MOPCKUX
MJIEKOTTUTAIOMKX Ha TiyouHe 15 1 30 M, Ipu yCI0BUH, UTO 3apsibl B3PHIBAIOTCS
Ha TyOuHe 15 M. Y apbl BEIYUCIAIOTCS B COOTBETCTBUHU C YPaBHEHUSIMU
Weneprona (Yelverton 1981). PaccTosHUs OT B3phIBA, HA KOTOPHIX BO3HUKIIH ObI
yAapbl yKa3aHHON BEJIMYMHBI, BBIYUCICHBI IPU TOMOLIY YPaBHEHHIH,
MpUBEJIeHHBIX B padbote Yelverton et al. (1973).

Her noBpexnenunii  |1% cmepTHOCTH
Bec Paccrosinue (m) Paccrosinue
HA rJyOnHe (M) Ha riryOuHe

(kr) Ma.c|15m 30m |IIa.c [I5Sm (30Mm
VcaTelii KT, KaliaJioT ¥ kacatka | >>1 000 | 702 16 <5 | 1304 9 <5
CuByu (camerr) 800 644 18 13 | 1197 10 <5
YcaTplil TIOJNICHD 300 441 25 24 819 14 <5
Adanmna 200 377 29 29 701 15 <5
benokpsliast MOpCcKasi CBUHBS 220 ] 391 28 28 | 727 15 <5
IIaTHUCTEIN TIONEHD 100 289 38 40 536 20 17
Hepna konpyaTas 75 258 43 45 | 480 23 21
JleTeHbIm
Ycarplii KT U KalaigoT 1 000+ | 702 16 <5 | 1304 9 <5
OOBIKHOBEHHAsI TPUHAA 80 265 42 43 492 23 20
Adanmuna 11 123 88 95 229 48 50
Hepna konpyatas 5,5 94 116 122 | 175 62 67

be3omnacHbie 30HBI A1 MOPCKUX MIICKOIIUTAIOIHNX, BEIYUCIICHHBIC B COOTBETCTBUU C

dopmynamu Manra (Young 1991) st 3apsina BecoM 3,2 Kr, ObUIH GbI CIIE Ty IOMIIMH:

JleTeHspIl MOPCKOM CBUHBH 304 m
B3pocnas Mopckas CBUHBS 228 m
Kut nnusoii B 20 dyToB 172 m

MBI ncnosib3yeM 0e30MacHbIe 30HbI, ONPEIETICHHbBIE C UCIIOJIb30BaHUEM ypaBHeHUN MaHra

(Young 1991), rae 3amac npounocTy Gombiumii, ueM y Menseprona (Yelverton 1981).
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JIJ1st MOPCKHMX MJIEKOIMUTAIOIIHUX OTCYTCTBYIOT YCTAaHOBJICHHBIE KPUTEPHUH JIJIS
MIPOTHO3UPOBAHUS 30HBI, B TIPeiesIaX KOTOPOW MOYKET BOZHUKHYTh TIOBPEKICHUE CITyXa B
pe3yabpTaTe BO3EUCTBHS HA MOPCKUX MJIEKOMUTAIOIIUX ITyMa yaapa. Ha ocHoBe
AKCTPAIOJISIIINY JTAHHBIX TI0 YEJIOBEKY M IPYTHX JAHHBIX MOKHO 3aKIIOYUTh, YTO
BO3HUKHOBEHHUE MMOBPEKACHUS CIIyXa OUYE€Hb MaJIOBEPOSITHO MIPU BOCIPUHUMAEMOM YPOBHE HUXKE
200 nb na 1 _ITa. 1o xpaitnelt mepe, 715t 3y0aThIX KUTOB IMOPOT TTOBPEKICHUS CITyXa, BEPOSITHO,
npessimaet 220 n1b. Makcumymsl, coctapisiromue 200 u 220 nb, Bo3HUKIN OBl B CIIEAYIOIINUX

npeneax npu 3apsaaax yKa3aHHON BEJIUYUHBI.

3apsin (kr)-> 1,8-4,6
200 nb 3000 m
220 nb 300 m

B nelicTBUTENBHOCTH, TIOPOT MOBPEXKIACHUS CIyXa MOKeT npeBbimaTh 220 nb kak ams 3y0aTsix,
TaK ¥ JUIsSL yCaThIX KATOB, B KAKOBOM cllyyae 0€30MacHoe paccTosiHue cocTaBuiio 661 MeHnee 300 m

OT UCTOYHHKA.

Mopckue MIEKOMUTAIONINE MOTJIA OBl MOTEPTIETh MOBPEKACHUE WIH TIOTHOHYTH MPH
HAXO0XJICHUHU B TIpeJienax 0e30MacHbIX 30H, YKa3aHHbIX B Taonuie 2. [ToBpexaeHue cioyxa
BO3HHKAJIO ObI, €Cli ObI OHU HaXOuIUCh pubau3uTenbHo B 300 M oT uctouHuka. BoszaeiictBue
3aBHCEINIO ObI OT YMCIIA )KUBOTHBIX B 00JIACTH B MOMEHT B3pbIBa. TIOJCHH UMEIOT TEHICHIINIO HE
MepeABUTATHLCS OOJBIITUMU TPYIIIIAMH, HAXOICh HA MOPE, HO MOTYT COOpaThCsl B MECTE B3PhIBA,
€CJIM UX MPUBJICUET pblOa, MOruOIIas IpH MPEAIeCTBYIOMUX B3pbiBax. KacaTku, Oenokpeuias
MOPCKasi CBHHbBS, OCITyXH ¥ MUTPUPYIOIINE CEPhIE KUTHI MEPEIBUTAIOTCS OOIBITMMH TPyIIIaAMHU.
Taxum 00pa3oM, IMeeTCsl BO3MOKHOCTh BO3/ICHCTBHSI B3PHIBHBIX Pa0OT Ha OOJIBIIOE KOJINYECTBO
KUBOTHBIX. Bo3elicTBre Ha MOPCKHUX MJIEKOITUTAIOIINX MOYKET H3MEHSATHCS OT
HE3HAYUTEILHOTO JI0 3HAYUTEIHLHOTO, OBITh Y3KUM, KPATKOCPOUHBIM U U3MEHATHCS OT
HECYIIECTBEHHOTO JI0 CYIIECTBEHHOTO, B 3aBUCUMOCTH OT KOJUYECTBA BOBJICYCHHBIX )KUBOTHBIX.
OcTaToK MOMyJISIIUN CEPhIX KUTOB, HACEISIIOIINX ATy 0071acTh, Mal U HAXOJUTCS MO YTPO30ii, U

CMEPTh OJIHOTO WK O0Jiee U3 3TUX KUTOB Obljia Obl CYIIECTBEHHBIM PE3yJIbTaTOM BO3ACHCTBHUS.
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BozneiicTBue mryma, CBsI3aHHOTO € B3PbIBHBIMU paboTaMu, U APYTUX CTPOUTEIHHBIX

ITYMOB pacCMaTpuBacTCs B HUKCCIICAYOUICM pPa3acCiIcC.

CmsaryeHuve

BoznelicTBue B3pbpIBUaTHIX BEIIECTB HA MOPCKUX MJIEKOIUTAIOIIMX MOKHO CMSITYUTD,
IIPOBO/JIS B3pbIBHBIE PaOOTHI B IHEBHOE BPEMs, BU3yaJIbHO OCMAaTpUBasi 00JIaCTh C LEIbIO
BBISIBUTH IPUCYTCTBHE MOPCKHUX NTHUI] U MOPCKUX MJIEKONIUTAIOLINX, U 3aJ€PKUBasi B3PHIBHI,
€CIIM 3TH JKUBOTHBIE HaOIr01at0TCs. B3phIBBI CileyeT 3a1epKuBaTh, €ClIM B IaHHON 00JIacTH
00OHapy>KeHbl MOPCKHE MJICKOITUTAIOIINE, B 0COOCHHOCTH, €CITH €CTh BO3MOYKHOCTh HAXOXKICHUS
HEKOTOPBIX M3 HUX B mpeaenax 400 M ot MecTa B3pbIBa. MUTpUPYIOIINE Cepble KUTHI U
HEKOTOpBIE U3 00JIee MEITKUX KUTOOOPa3HBIX UMEIOT TCHICHIIMIO MTEPEMEIIAThCs TPYIIaMHu, B
HEKOTOPBIX CIIy4yasX BHINPBITMBAs U3 BOJbI U YBEJIMUMBAs BO3MOKHOCTb HAOIIOACHUS.
[TpocMOTpEI ciiemyeT OCyIEeCTBISATE Ha OOPTY pabodero CyHa OMBITHOMY HAOIIOAATEINIO MIPH
MOMOILM IPYTHX JIFOJEH, HECYIMX BaxTy. BeposTHO, xKenaTenbHO B3phIBaTh HECKOJIBKO
MaJeHbKUX (5-T) 3aps410B B Hauajie KakJJ0i CeprH B3pbIBOB, UTOOBI CJIENATh «IPEIYTPEKICHUE)
JFOOBIM KUBOTHBIM, HAXOJSIIMMCS B TaHHOHM obnactu. TeM He MeHee, 11e51eco00pa3HOCTh
WCIOJIb30BAaHUS MAJIbIX MIPEAYIPEIUTENBHBIX 3apsA0B 00CYKAA€TCS HA OCHOBAaHUU TOT'0, UTO
HEKOTOPBIE TIOJIEHU U JIeNIb(UHBI MOTYT ObITh IPUBJICUEHBI K MECTaM HEOOJIBIINX B3PbIBOB, €CIIU

nenb(UHB HAYYHIIHCh CBS3BIBATH IITYM B3PBIBA C THOECIBIO PHIOHI.

Ecnu nTuis! unu Mopckre MIEKOIMUTAIOIINE TPUBIICYEHBI K MECTY B3pbIBa MEPTBOM WU
MOBPEXICHHOH pBIOOH, cieytomas cepusi T0JKHA ObITh OTJIOKEHA 10 TEX MOp, oKa pbiOa He

OyZieT MOTJIONIeHa, U MOPCKUE MJIEKOIUTAIOIINE HE OCBOOOAAT 001aCTh.
Hackonbko 3T0 BO3MOXKHO, clie[lyeT n30eratb B3pbIBHBIX padOT B HOUHOE BpeMs U IpU

II0XO0M BUIAMMOCTH (HpI/I BUJUMOCTH MCHCC, UCM Ha OAHY MI/IJ'IIO). TeMm He MCHEC, CCJIIN

B3PBIBHBIC pa6OTBI MMPOU3BOAATCA B THCBHOC BPEM U HUKAKHUEC MOPCKHEC JKUBOTHBIC HEC

LG Limted Cmpanuya 19



«CaxanuH OHepopxn MHBecTtmeHT Komnanu Jltg.»

Ha0JII01a10TCs, MOXKET OBITH OoJiee WM MeHee 6e30MacHO MPOJODKUTE B3PBIBHBIE paOOTHI B
NepHOJ TUIOXOH BUIUMOCTH WIIM TeMHOTHIL. [Ipennonaraercs, 4To, KOra Hayaiach Cepus

B3pBIBOB, OOJIBIIMHCTBO MOPCKUX MIIEKOIMTAIOUINX B TaHHOW 00JIaCTH N30€raroT 3Toi obaacTu.

OTH MCPBI CMATYCHUSA JOJIZKHBI CHU3UTD BO3HCﬁCTBH€ B3PBIBHBIX pa60T Ha MOPCKHUX

MJIEKOTHUTAIONINX U HA MOPCKUX MTHUIL 0 YPOBHS IPEHEOPEKUMO MAJIOTO BO3/IEHCTBUSI.

Apyaue cmpoumernbHbie eudbl desimenbHOCMU

Bypenue u npoxiaaka TpyO yBennyat ocagok B Boje. Haxozasick moa Bogoi, MOpcKHe
MJIEKOITUTAIOLIME MTOJIaratoTcsl B OOJIbIIEH CTENEHH Ha CITyX, YEM Ha 3peHHe, YTOOBI OTYYUTh
nH(pOpPMALIMIO O TOM, UTO UX OKpYy>KaeT. BpeMeHHOe yBelnyeHne 0cal0uHbIX HAHOCOB B BOJIE,
MO-BUAMMOMY, OKa3bIBAaeT MPEHEOPEKUMO MajIoe BO3/IEHCTBHE HA MOPCKUX MJICKONUTAIOIINX U

HE B3aMMOJICHCTBYET C MOPCKUMH NTULIAMH.

bonbias yacth BO3IEHCTBUS CTPOUTEIBHBIX pabOT CBA3aHA C IIIyMOM, KOTOPbII

paccMaTpruBaACTCA HUKC B PA3CIJIC «Bo3znelicTBue aryma».

BypeHue 1 onepauum

Hanu4ue coopyxeHuu
bepma ctpouTtcs s nmoaaepKku MOOMIBHOM apKTHYECKOM MOPCKOM OypoBOit

ycTaHoBKU. OHa BO3BBIIIAETCS HA 15 M Haj J0KeM Mopsi M UMeeT (DaKTUUECKUN BEPXHHIMA
nuameTp 84 M. YKIIOH ee cTOpOoH cocTaBiseT S:1. BepxHss yacTh 1 60KOBBIC YaCTH
YKPEIUIAIOTCS] KaMHSMH pa3In4HbIX pa3zMepoB. [10CKoIbKy KaMHH UMEIOT pa3HbIE pa3MepHI,

O0epma PyHKITMOHUPYET KaK XOPOIIIO CKOHCTPYHPOBAHHBIN UCKYCCTBEHHBIN pU.
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MobunpHas apKTHUecKas Mopckasi 0ypoBasi yCTaHOBKa, ruiatdopma « Moauknaxy,
KOTOpasi TaKXke OyIeT IKCILTyaTallMOHHON TIaTdhopMoid, pacniosaraetcst Ha 6epme. [ToaBoaHbBIN
TpyOOIIPOBOJ AITMHOM 2 KM cBsi3bIBaeT miuardopmy «Monuknak» ¢ ITHX. Ha onHoM KoHIIE
TpyOOIPOBO/Ia YCTAHOBJICH CTOSIK, TJ€ pa3MeniaeTcs: oMHossKopHbIi mpuyan (OAI),
3aKpEIJICHHBIN Ha J1HE, ¢ MHOXKecTBOM cBail. K OSIIT mBapTyercs TaHKep 1 XpaHEHUS
neaseritom 120 000 mo 140 000. Bece paGoTsl o OypeHUI0 MPOU3BOIATCS € TIATHOPMBI

«Monuknak», 1 yCThe CKBOXKMHBI pacnojaraetcs Ha miatgopme «Moauknaxy.

B niesom Bee, 4T0 M3MEHSET penbed) W/IITK TOBBIIIAET CTPYKTYPHOE pasHOoOpa3ue
MOPCKO# CpeJibl Ha MSTKOM JHE, mpuBiiekaeT peioy (Polovina 1991). DkcmnyaranoHHbIe
KOHCTPYKIIMU YKPEIUIEHHON OepMBbl, IIEMEHTHbIE HACBHITU U MyCOp 00pa3yloT UCKYCCTBEHHbIC
pHudBI, KOTOPBIC 3aCENAI0TCS )KUBOTHBIMU AMU(ayHbI M PUBIIEKatOT poIOy (Stanley and Wilson
1990; Dustan et al. 1991; Black et al. 1994). Mopckyto pbIOy Takke IpUBJIEKAIOT COOPYKEHUS,
HO OHa 0OBIYHO OOHAPYKUBACTCS BOKPYT U BOJIM3U COOpYKEeHUH, a He BHYTpU HUX (Gallaway et
al. 1981). CoobuecTBO pbIO, HAXOAIIEECs BHYTPH, B HEIOCPEICTBEHHOM OJIM30CTH U BOKPYT
MOPCKHUX Ta30HEPTIHBIX COOPYKEHHUH, 10 HEKOTOPOW CTETIEHH 3aBHCHUT OT TIPUPOJIBI
coopysxenus (Stanley and Wilson 1991). UccnenoBanus, npoBeaeHHbsie B CeBEpHOM MOpe,
MOKa3aliv, 4TO TPECKY, MOPCKOTO OKYHS U IPYTHE MPOMBIIIJICHHO Ba)KHBIC BUJIBI IPUBIICKACT
MIPOM3BOJICTBEHHOE 000pyA0BaHKe, M OHU coOuparorcst Bokpyr Hero (Picken and MclIntyre
1989). Hanbonee 3HaunTenbHAsI CTPYKTYpa Ha THE — 3TO yKperuieHHas 6epma. OHA CTaHOBUTCS
0Cc00EHHO TPUBJIEKATEIBHOM IS PHIOBI, €CIIH €€ TIOBEPXHOCTh 3aCelIeHa MOPCKUMHU

BOJOPOCISIMH, YTO BEPOSITHO.

[IpucyTcTBUE PHIOI, BEPOSITHO, MPUBICUYET MOPCKUX MIIEKOMUTAIOIINX, TUTAIOIIUXCS
pr100ii. Cro1a BXOIUT OONBIIMHCTBO JTACTOHOTUX M MEJIKUX KUTOOOpa3HBIX. Ty BO3MOXKHOCTh
MIPUBJICYEHUS B HEKOTOPBIX CIIydasiX HEJIb3s1 ypaBHOBECUTh BO3JEHCTBHEM IIyMa. Kak nokazaHo
HUKE, MOPCKHE MJIICKOTUTAIOIINE TPUCIIOCAOIUBAIOTCS K ITYMY, M HEKOTOPBIE BHJIbI TOYTH
MTOJIHOCTBIO UTHOPUPYIOT IIyM IIPU KOPMJIEHUH, 0 TAKOW CTEIEHH, YTO CTAHOBUTCS TPYIHBIM

HJIN MTOYTHU HCBO3MOKHBIM HUCITYTaTh UX LTYMOM. Taxkum 06pa30M, MOPCKHUC MJICKOITUTAOIINC
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MOTYT OBITh PHUBJICYEHBI K HKCIUTyaTallHOHHOMY 00OPY/IOBaHUIO Hamu4ueM poiObL. I1o-

BUJUMOMY, YPOBEHb BO3/IEHCTBUS MPEHEOPEIKUMO MaJl.

[TepeneTHbIe NTUIBI, MPUOIIDKAIOIINECS K KOHITY IIepelieTa, MOTYT ObITh IPUBIICUYCHBI K
OypoBBIM TUIaTOpMaM U cyaM cHaOxeHHs. B mporiom Obuia BeIpakeHa HEKOTOpast
0320049€HHOCTb TEM, YTO ITHUIIBI, IPUOIIDKAsICh K KOHITYy CBOETO IEpesieTa, MOTyT CauThCs Ha
COOpY’KEHUs U TOrM0aTh OT UCTOLICHUS U HEJOCTaTKa MMUIIM U BOJBI, U TEM, YTO B OTCYTCTBHE

3TUX COOPYKEHHUI MTULIBI TPU3EMJIISUIUCH OBl Ha 3eMJIE.

MecropoxaeHue ra3a u Hedtu bykanup (Buccaneer) Haxogutcs B 45 kM ot Oepera B
CEBEPO-BOCTOYHOM YacTH MEKCUKAHCKOTO 3aJIMBa U B MPeAeNiaX KPyITHOTO MUTPAIMOHHOTO
KOpHUJI0pa, UCTIOJIB3YEMOT0 NITUI[AMU, TTepeIeTaloNUMU Yepe3 MeKcukaHCKui 3aiinB. [ITuiibl,
CJIEYIOIINE B CEBEPHOM HAIPABIICHUH, MOTHOIINE OT UCTOIICHUS, ObUIH 0OHAPYKEHBI HA
mnaTdopmax Bo BpeMs BeceHHel murpanun (Aumann 1980). ABTOp yka3bIBaeT, 4To €ciii Obl He
OBLIO COOPYKEHH, ITUIBI MOTJIH ObI TOCTUYHL Oepera B TEYCHHUE OJTHOTO Yaca, HO MOTJIH ObI
MOTHOHYTH TIPU NPUOBITHH WX 10 TOTO, KaK TOCTUYb 3eMiid. OCCHHUE TepeIeTHhIC MITHIIHI He
ObuM OOHapY>KeHBI Ha Tu1aThopmax bykkaHup, pacroI0KeHHbBIX BOJU3U Hayala OCEHHETO
nepenera gyepes 3auB. B MekcHKkaHCKOM 3alTMBE HMEETCSI OUY€Hb OOJIBIIIOE KOJTMYECTBO

mwiathopm.

XO0Ts U3BECTHO, YTO NTHIIBI COBEPIIAIOT OJJUHAKOBBIE MEPEIETHl HA CEBEPHBII Oeper
OXO0TCKOro MOps M OT HEro ¢ ocTpoBa CaxaiuH, B MOPE PacIoI0KEHbI TOJIBKO OJIHA
sKkcrutyaranuonHas matgopma u ITHX. Takum o6pa3om, Bo3aeiicTBUE HA MUTPUPYIOIIUX MITHIL

JOJDKHO OBITh IPEHEOPEKUMO MaIo.

W3BecTHO, 4TO Yallku ¥ KPauyKU HIMPOKO MCTIONB3YIOT MOPCKUE KOHCTPYKIUH TS
otnbixa u kopmieHus (Aumann 1980). Ognako B OXOTCKOM MOPE MOKHO HAaWTH MHOKECTBO
CYJIOB, MHOTHE U3 KOTOPBIX 00Jiee MPUBJIEKATENIbHbI 111 MOPCKUX MTHULI, TOCKOJIBbKY OHU

npeaoCTaBJIAOT BO3MOKHOCTD ITOJTYUYCHUS MUIIU B BUAC pBIGHI:IX OT6p0COB. ITaccuBHOE
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MCTOJIb30BAHUE COOPYKEHUN OTIBIXAIONIMMH YalKaMH U KpauyKaMH 0Ka3ajo Obl IPeHeOpexnMo

MaJIo€ BO3IEHUCTBHE HA ITHII.

B OejIoM, BOSHeﬁCTBHe Ha MOPCKHX W HA3EMHBIX IITUL, OKa3aHHOC HAJINYHUEM

COOPY’KEHHH, JOIDKHO OBITh MPEHEOPEKNMO MAJIO.

CurHanbHbI€ OrHU U Masiku

[Tnardpopma «Monuxnaxy, TAaHKep JUIsl XpaHEHUs, YETHOUYHbIE TAHKEPHI U CyJa
CHa0>KEHHUS OCHAIIEHBI XOI0BBIMU M CUTHAJIBHBIME OTHSAMU. Paboure 001acTi OCBEImaTCs
npoxxekropamu. Bepronernas nany6a niardopmel « Moauknaxky OCBEIIAETCS U, BEPOSITHO,

OCHalllCHa HCHAITPAaBJICHHBIMHU OTHAMH HABCIACHUS.

[ITun, coBepiarouX HOUYHBIE NEPENETHI, IPUBJIEKAIOT UICTOYHUKH CBETA B YCIIOBUAX
TyMaHa WM 00JIAYHOCTH, M OHM MOTYT CTaJIKUBAThCs ¢ coopyskeHusiMH (Avery et al. 1978) nnu
cropatb OT cBeTOBBIX curHaioB (Bourne 1979; Sage 1979). OTu Tubl CTOJIKHOBEHUHN PEIKU.
Het KonMyecTBEHHBIX TaHHBIX, OMUCHIBAIOIINX YAaCTOTY CTOJIKHOBeHHH. [Tockonbky
BOBJIEKAETCS MaJIO€ KOJMYECTBO MTHII, 3TH CTOJIKHOBEHHSI OKA3bIBAIOT MIPEHEOPEKUMO Majioe

BO3JICHCTBUE HA MOMYJISIUH MTHILI.

Cb6poc 6ypoebix pacmeopoe u wJama

[TnaTdhopma «Moauknaxy» pazpadotana ajs Oypenus 1o 32 ckBakuH Ha riayoune 6 100 m
U oA yrioM 10 65°. BypoBble pacTBOpPBI HCHOIB3YIOTCS ISl CMa3KH BHYTPU CKBAXKUHBI BO
BpeMs OyperHusi. COpachIBarOTCS TOJIBKO 00IIIHe OypoBBIe PaCTBOPHI HA OCHOBE BOJIBI M
pasperieHHble 100aBku. O01Me TUITBI OYPOBBIX paCTBOPOB, OypOBOH IIIJIaM U KOMITOHEHTHI
(mo6aBKM CTICIIMATBFHOTO HAa3HAYEHUS ), pa3pEIICHHbBIE K COPOCY, COOTBETCTBYIOT TEM, KOTOPBIC

ono0pensl B Pazpemennu ais 3anuBa Kyka US EPA (AreHTcTBa 110 0XpaHe OKpy Karomlen
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cpeast CHIA) No. AKG285000 u/mu B «Crincke BelecTB/mpenapaToB, HCIOIb3YEMbBIX U

cOpacbiBaeMbIX B Mope» [lapmkckoit KOHBEHIIUH.

BypoBbie pacTBOpPBI, OCHOBAaHHBIEC Ha BOJIE, TIIMKOJIE M HU3KOTOKCHYHBIE PACTBOPHI HA
YTJI€BOJOPOIHON OCHOBE 00JIaZJal0T OTHOCUTENBHO HU3KON TOKCHUHOCTHIO (Addy et al. 1984;
GESAMP 1993; Hinwood et al. 1994). Ux 96 h LCs0 nyst psina peid u 6€crio3BOHOYHBIX

HaxozaTcs B nuanaszone >1 000 xo 100 000+ ppm (Tabnuna 3).

eeeeese 3. BriCOKasg TOKCUYHOCTH PA3IMYHBIX THIIOB OYPOBBIX PACTBOPOB.

Tun pacreopa 96 h LCs0 Cceblika

Hu3koTOKCHYHBIN 2 000->90 000 |GESAMP 1993

YIJIEBOIOPOAHBIN

I'mukons 6 300-9 500 Tabnuma npoayKToB
ANCO

I"enib/MopcKas Boja ~100 000 Thomas et al. 1984

HOJIMEp 10 000—-100 000+ |Thomas et al. 1984

PHPA/mopckas Bosia

Jl13enbHO0e TOILIMBO “100 ppm GESAMP 1993

DTH NMOKa3aTeNH OTINYAIOTCS OT PACTBOPOB Ha OCHOBE JU3EILHOIO TOIUIMBA, KOTOPHIE
MCIOJIb30BAJIMCh B MPOILJIOM U ObUIM OY€Hb TOKCUYHBI. BoJbIast yacTh TUTEpaTyphl,
Kacaromeicst BO3JeCcTBHsI OypOBBIX PAaCTBOPOB U IIlJJaMa, OCHOBaHA Ha UCTIOJIb30BAHUU
PacTBOPOB Ha OCHOBE JU3EIbHOTO TOILIIMBA.

PacTBOpbI, OCHOBaHHEIE HA Telie/BOJIE, OTHOCUTENIBHO HeTOKCHYHBI (Tabnwuma 4).
KoMmnoHeHThI cMemuBaloTCs ¢ BOJIOM mepes ucrolib3oBanneM. KoHIIeHTpaIy 3TUX OTAETbHBIX
KOMITOHEHTOB B OYPOBOM PacTBOPE HA OCHOBE BOJIBI MPUOIMKAIOTCS 0 CBOMM 3HAYCHUSIM K 96
gacoB LCs0 mst pamyxHo# ¢openu. ITOT TUIT pacTBOPa HA OCHOBE BOIBI 00J1a/1aeT 3HAUCHUEM
96 gacoB LCs0 s ppIObI 1 6€CII03BOHOYHBIX, Haxoasmmxces B quanazone 100 000 ppm (10%)

(Thomas et al. 1984).

seseces 4. TunuyHOE UCHOIB30BAHUE M TOKCUYHOCTH KOMIIOHEHTOB B OypOBBIX PacTBOpax
Ha OCHOBE TeJIs/BO/BI.
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HUcnoab3oBanue Toxcnan

ocTn'
(r/m)

KoMnonenT (r/a) MT/CKBaXKHU

pacTBopa Ha

benronut 57-114 36-71 50

Enxuii Hatp 0,7-1,4 0,4-0,9 0,1

Kanpuuauposannas  |0,7-1,4 0,4-0,9 -

coia

bapur 228-342 143-214 100

196 yacos LCs0 mwist paxyxHoii popemn (Mobil 1985).

KommonenTs! pactBopoB Ha ocHoBe mosnumepa PHPA/Boas! nmpuBenensr B Tabmue 5.

Tunuunsie 3HaueHust 96-h LCs0 myist ppi6 11 6eCrioO3BOHOYHBIX, TOABEPKEHHBIX BO3/ICHCTBUIO

pacTBOpPOB Ha OCHOBE MoJIMMepa, cocTaBisitoT MakcuMyM 10 000 ppm u noBbIIIalOTCS B

nuamna3zoHe coteH Toicsiy ppm (Thomas et al. 1984). Onu HemMHOrO 60J1€€ TOKCUYHBI, YeEM

pacTBOpPHI HA OCHOBE TeJIs/MOPCKOW BOJIbI. Pa3zbaBieHne 10 HETOKCHYHOTO YPOBHS BOZHUKAET

BOJIM3U TOYKH cOpoca.
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seseces 5  THUNHYHOE UCIIOIB30BAHUE KOMIIOHEHTOB PACTBOPOB HAa OCHOBE IOJIUMEpPA

PHPA/BofBI.
Hcnoab3oBanne
KoMnonenT (r/n) (MT/CKBaKUHA)
pacTBopa
bapur ITo
HEOOXOAUMOCTHU

DF-VIS 2,9 2,6
Enxuii Hatp 43 3,9
Kansuuauposannas |0,7 0,6
cona
JIByyTII€KHCIIBII ITo
HaTpUi HEOOXOIUMOCTH
FLR 100 5,7 5,1
Techniflo 5,7 5,1
Cepuucro-kucnsiii 0,7 0,6
HaTpui
Techniguard 7000 |1,1 1,0
SS-100 11,4 10,3

3arpssHeHue TsxenbIMU MeTanjiamu

BypoBsie pacTBOpHI H/Hiu OypOBOH IIJTaM MOTYT COJEPKATh TSHKEIIbIE METAIIBL. THIIBI U
KOJIMYECTBa COPOLICHHBIX METAZIOB MOTYT JJOCTATOYHO IIMPOKO H3MEHSTHCS B 3aBUCHMOCTH OT
cocTaBa pacTBopa M OypoBoro nurama. B MekcukaHCKOM 3ajMBe 3arpsi3HEHUE TSHKEITBIMU
MeTaJUIlaMH OTPaHUueHO 00acThio B mpeaenax 100 M OT IKCIUTyaTallMOHHBIX IIaTHOPM
(Wheeler et al. 1980). Tem ne menee, Wheeler et al. (1980) cunraroT, 4T0 HEKOTOPBIE
MHKPODJICMEHTBI, 00HAPYKEHHBbIC MU, MOTJIN OBITh HAMBITHI ITepepabOTaHHOI BOJIOH, a He

OypoBBIM IIaMOM. MeCTOpOXKIACHHE pa3padaThiBaJIOCh B TeueHUe 20 JIeT B MOMEHT cOopa.
Bricokue KOHLCHTPAUHN TAXKCIIbIX MCTAJJIOB TOKCUYHBI, HAKAIIJIMBAIOTCSA 6I/IOJ'IOFI/I‘~I€CKI/I,

MOTYT NPOXOJUTH UCPEC3 IMUIICBBLIC LICITN U OKA3bIBAKOT BPEAHOC BO3JICHiCTBHE HA MOPCKYIO

dbnopy u payny (Forstner and Wittmann 1983). OqHako moriiomeHne MeTallioB MOPCKHUMH
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’KMBOTHBIMH 3aBHCUT OT OMOJIOTHUECKOM JOCTYITHOCTH METaIOB. bruonornueckas J0CTYITHOCTh
0OBIYHO MaJjia, €CJIM METAJUIbI MOIJIOIIAIOTCS YACTULIAMH WITH YCIIOKHSAIOTCSI OPraHMYECKUMU
monekynamu (Forstner and Wittmann 1983; Leland and Kuwabara 1985; Hinwood et al. 1994).
DTO OOBIYHO MTPOUCXOANT B €CTECTBEHHOM BOJIHOM cpejie, U 0011asi KOHIIEHTpaIKs He BCeraa
OTpaXkaeT JOCTYMHOCTh MeTaiuioB )KHUBOTHBIM (Forstner and Wittmann 1983). Kpome Toro,
MaJIOBEPOSITHO, YTO B pE3yJIbTaTe ACATEIBHOCTU M0 OyPEHUIO BO3HUKHYT KOHIEHTpALUU

TSDKEIIBIX METAJIJIOB, BpeaHble Uit Mopckux *KUBOTHBIX (Neff et al. 1980 in Hinwood et al.

1994).

30Ha BINUAHUA U NPOAOIIKUTENLHOCTbL NocneaAcTBUN

Bbonbias yacth JaHHBIX 00 MCMIONB30BAHUM U TIOCIEACTBUSIX OYPOBBIX paCTBOPOB OblLiia
nonyyeHa B CeBEpHOM MOpe. 371€Ch UCIIOIb30BAJIUCh PACTBOPHI HA OCHOBE JU3EJIbHOIO TOIUIMBA
WM BEIIECTB C HU3KOH TOKCUYHOCTHIO. PacTBOphI Ha 0OCHOBE HEQTH HE OyIyT NCIIOIB30BATHCS B
TaHHOW o001acTu pa3pabOTKH, OAHAKO aHAIHM3 MCTOIh30BaHMs OyPOBBIX PACTBOPOB HA OCHOBE
YTIIEBOJOPOIOB MOXKET aTh HEKOTOPYIO HH()OPMAIHIO O 30HE BIMSHUS M MPOIAODKUTEITLHOCTH

BO3/€HUCTBUS OypOBBIX PACTBOPOB U OYpOBOTO LIIaMa.

Hannbie, coopannsbie ¢ 380 yuactkoB B CeBepHOM MOpe, I/ie ObLIN MPOOyPEHbI
OTJIETTbHBIC CKBAKUHBI, YKA3bIBAIOT HA TO, YTO 3arpPsI3HEHUE BOSHUKAET BJIOJIb OCH
npeobnanatomiero reueHuss (GESAMP 1993). Teopetuuecku MOKHO OTMETHTh HE3HAUYUTEIBHOE
OMOJIOTMYECKOe BO3CHCTBHE OTICITHHBIX CKBAKHH HA PACCTOSHHUM 10 1 KM OT OTHEIBHOU
CKBa)KUHBI, U HEPTh MOXKET MPUCYTCTBOBATh HA PACCTOSHUU OT 1 10 8§ KM OT CKBa)KUHBI, B

3aBUCUMOCTH OT Tipeobnagatonux teuenuit (GESAMP 1993).

B akBatopusix CeBepHOro MOps 0CajKu, H3Ha4YalIbHO coaepxkasiuue 10 4 300 ppm
PacTBOPOB Ha OCHOBE TU3ENIFHOTO TOIIMBA M3 MHOYKECTBA CKBAXKHH, ITOKA3aJIl YaCTHIHOE
BOCCTAHOBJICHHE OEHTOCA Yepe3 OJMH W J[Ba roJia Moce npekpamenus oypenus (Mair et al.

1987; GESAMP 1993). O630p naHHbIX, cOOpaHHBIX B CEBEPHOM MOpE, IOKA3bIBAET, UTO
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OMoJIOTNYECKOe BO3CHCTBUE U 3arps3HEHUS OJHON CKBRKUHBI HE MOTYT J€HCTBOBATh JOJIbILE
onHoro ce3ona 3uMHuX mTopmMoB (GESAMP 1993). Dustan et al. (1991) uccnenoBanu
OTAeNbHBIE MecTa pa3BeouHoro Oypenus y 6epera ®nopuna-Kuc u oOHapy KM oTCyTCTBUE
OypoBOTO IJIaMa BOJIM3HM CEMH Pa3BEIOYHBIX CKBaKWH, TPOOYypEeHHBIX Ha TiyounHe oT 20 10 50
M oT 2 10 30 et Ha3aa. ABTOpHI He OOHAPY KU HAChINel OypoBOro 1uiaMa HA B OJJTHOM M3
CEMHM UCCIICIOBAaHHBIX UMM Y4aCTKOB. ABTOPBI 3aKJIFOYAIOT, YTO IIPU UCIIOJIb30BAHUH
COBPEMEHHBIX TEXHOJIOTUH 1 HOPMATUBHBIX aKTOB JJIsi 00pbOBI cO cOpocamu, pa3Be10uHOe
OypeHue, BEposATHO, MOXKHO BBIIIOJHATH, HE OCTaBIIsAA cie1oB. OHU MpEeaynpexIatoT, YTO 3TU

PE3YJIbTAThI HCJIB34 3KCTPAIIOJIMPOBATH HA BO3,Z[€I>'ICTBI/I€ I[O6I:I‘IHI>IX CKBa’KHH.

B CeBeprom mMope OypoBoOii II71aM U3 5 CKBa)kKHH, COPOILICHHBIN B OTHOM U TOM K€
MecTe, 3arps3HEHHOM HH3KOTOKCHYHBIMU PAaCTBOPAMH Ha OCHOBE YTJIEBOJIOPOJIOB, OKA3aJl JIHIIh
OTpaHUYEHHOE BO3JICHCTBIE Ha OEHTOC; OMOIOTHYECKOe BO3ACHCTBHE OBIJIO OTMEUEHO JIUIIIH B
HETOCPEICTBEHHOM OJM30CTH OT IIAT(HOPMBI U OBLIO CPABHUTEIHHO CIIA0BIM Ha PACCTOSTHUU

250 M 1 He oOHapy>kuBaNoCh Ha paccTossHuK 750 M oT Tuiatdopmsl (Addy et al. 1984).

Davies et al. (1984) paccmotpenu pacnpeneneHne OypoBbIX pacTBOPOB M IIJIaMa BOKPYT
JeBSITH SKCIUTyaTallMOHHBIX TIATGOPM, T1Ie ObUIO TPOOYPEHO MHOKECTBO CKBAKHH, TTIABHBIM
00pa3oM C UCIOIB30BAHUEM PACTBOPOB Ha OCHOBE JTM3EIBHOTO TOIUINBA. BokpyT miatdopMel
ObL1a OOJIBIIAs HACKITH OYPOBOTO MIJITaMa, M KOHIIEHTparuu yriaesoaopoaa B 1000 wim 6onee pas
npeBblany (GoHOBbIE TTOKazaTenu B 250 M oT mnatdopmbl. Vi3MeHeHHe KOHIIEHTPAUuH ObLIO
OYCHb pe3KuM, U (OHOBBIN ypoBeHb Aocturaics B 2 000—3 000 m oT ruratGopMsl.
buonoruueckoe Bo3zaeiicTBue Ha 6eHTOC ObLTO OTMedeHO Ha paccTossHuu oT 400 1o 1 000 m.
OTu 30HBI ACUCTBUS UMEIOT (DOPMY DILIUIICA, U YKA3aHHBIE BBIIIE PACCTOSHUS IPEICTABISIIOT
MaKCHMaJIbHBIC PACCTOSHUS BHU3 0 TedeHuto oT tiardopmel. Olsgard and Gray (1995)
M3ydJalld BO3/IeiiCTBHE B TeUeHHE 0oJiee ATUTEIbHOTO BPEMEHU U OOHAPY MU, YTO 30HA
BJIMSIHUSL CO BpEMEHEM pacrpocTtpansercs. Yepes 6—9 neT npou3olnio pacupocTpaHeHue
3arpsi3HEHUS OT IIaTGOpM, rae ObLI0 MPOOYPEHO MHOXKECTBO CKBAXKHH C MCIIOJIb30BAHHEM
pacTBOpoB Ha HEPTIHOI ocHOBE. [Ipu3HaKK 3arps3HEHUsT OOHAPYIKEHBI, 110 KpaltHEel Mepe, B

npezaenax ot 2 10 6 kM ot miatdopm. Mamenenus B coobiecTBax OEHTOCA OBIITN CBS3aHBI C
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COJIep>)KaHuEM YTIIEBOJIOPOIOB, OapHsi, CTPOHIIUS U TSHKEIBIX METAJUIOB. ABTOPHI OTMEYAIOT, YTO
HCIIOJIb30BaHNE PACTBOPOB HA OCHOBE BOJIbI IEMOHCTPUPYET SIBHOE COKPAILIEHUE 3arPSA3HEHUS U

BO31€HCTBUA.

Bo3gencrBme Ha NTULL U MOPCKUX MJTEKONMUTAKOLLUMX

Bynet ucnonb30BaH pacTBOp ¢ HU3KOM TOKCUYHOCTHIO HA OCHOBE BOJIbIL. PacTBOp OyneT
HCII0JIb30BaThCs NOBTOPHO. Ilocie ynanenus 6ypoBoro pactBopa OypoBoOil 1I1aM ¢ 0CTaTKaMU
pacTtBopa cOpachiBaeTCs 0]l TOBEPXHOCTh BOJIBI U UET Ha AHO. bolnblas yacTe 1jiama najiaet
Ha OepMy | CKJIOH OepMbl. 30Ha BO3/ICHCTBHSA JODKHA OBITH OTpaHUYEHA U JOJDKHA OBITh
MEHBIIIEH, YeM OMUCaHHbIE BHIIIE JJIsi PACTBOPOB HA OCHOBE AMU3ENbHOT0 ToruiBa. Copoc
[Iama, BEpOsITHO, OKa3bIBaeT MPEHEOPESIKUMO MaAJIOe BO3CHCTBHE HA ITHI U OOJBIIMHCTBO
MOPCKHX MJIEKOMUTAIOUINX, TOCKOJIBKY BEPOSTHOCTh UX B3aUMOJICHCTBUS Masia. ENMHCTBEHHBIM

UCKJTIOYEHHEM MOXKET OBITh CEPbII KUT, MUTAIOLIUIICS OEHTOCOM.

Ox0TCcKO-KOpecKast Mopo/ia CEPhIX KUTOB HACYUTHIBAET JIUIIh HECKOIBKO COTEH
’KMBOTHBIX U HAXOJUTCA MOJ yrpo30oi ucuezHoBeHus. CMepTh 0AHOM uin 6osee ocodeit
CUMTANIACh OBI CYIIECTBEHHBIM PE3yIbTaTOM BO3AEUCTBU. Cephle KUTHI IITABHBIM 00pa3oM
MHUTAIOTCS B 00JIACTAX C MATKUMH OCaJIKaMU, COJCPIKAIIMMH MEIIKUE KAMHU U TAJIbKYy HJIH HE
COJZIEPKALTIMH UX U C N300MIMeM aM(pUIIO0B, KOTOPHIE SBISIFOTCS UX OCHOBHOM JT00bIUEH
(Thomson and Martin 1984). Cepble KUTBI MOT'YT NIPOIJIaThIBaTh TOHKHM OypoBOii Iu1aM U
OCTaTOYHbIE OypOBBIC PACTBOPHI, OCTAIOINMECS Ha IIJIaMe U MoMaiaroIue B mueid copoca
OypoBoii matdopmbl. Cepble KUThI B HEKOTOPOW CTETIEHU MUTAKOTCS BO BpEeMsi MUTPAaLUU
(Cacchione et al. 1987). Kak noka3ano Huxe, B pa3zeine «Bo3zaeiicTBue nrymMa», CEpblX KUTOB
HEBO3MOXXHO OTIYTHYTh NPH MPUOIMKEHUHU K Tu1aThopme «Moauxknaxy 11yMoM, KOTOPBIA OHa
npou3BoauT. Eciu cpena 6eHToca BOMM3M MecTa OypeHus IOAXOIUT [T TUTAHUS CEPBIX KUTOB,
TO HEKOTOPBIEC U3 )KUBOTHBIX MOTYT MIPOTJIOTUTH OYPOBOM IIUTAM M OCTaTKH PaCTBOPOB IPH
MUTpAINY Yepe3 TaHHyIo 001acTh. bospias yacTh BelecTBa BBITAIKHBAETCS, HO HEKOTOPast

J0JII MOXKET OBITH MporjioucHa ¢ MMUIICH. HOCKOHLKy JKUBOTHBIC MUT'PUPYIOT, TOJIBKO
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OrpaHUYEHHAs YacTh UX MUTAHUS MOXKET IPOM30UTH BOIM3H m1atdopMel. [IpoBeneHHbIE
WCCIICZIOBAHMSI B COUETAHNUH C HAOIIOJICHUSIMH, CIICIIAHHBIMU BO BPEMsI B3PBIBHBIX OIEPaIdil 1
Ipyroi paboThI TOJDKHBI ONPEEIUTh, TUTAIOTCS JIU Cephble KUTHI B 3TOM oOnactu. Ecnu oHu He
MATAIOTCS B 3TOW 00JIaCTH, TO BO3ACHCTBUE HA CEPHIX KUTOB OYIET MIPEHEOPEIKUMO MaJIbIM.
Ecnu oHM Bee ke MUTaloTCs B 3TOM 001acTH, TO TpeOyeTcs: ONpeeTuTh KOJTMYECTBO KUTOB,
KOTOPOE, BEPOSITHO, HAWET MUIILY 3/1€Ch, PACTIOPSDKEHHE COPOIICHHBIM [IUIAMOM,
KOHICHTPAIUIO COCTABJIAIOINNX PACTBOPOB B OCAKEC U UX MOTCHUUAJIbHYTIO TOKCHUYHOCTD JJIA

CEepbIX KUTOB, MPEXKJIE YeM MOKHO OyJIeT MpecKa3aTh XapakTep BO3AEHCTBUS.

CmsryeHuve

Mepbl cMsTUEHUS, BKIIOYCHHBIE B TEXHUYECKHI MMPOEKT, BKIIOYAIOT B ce0s
HCIIO0JIb30BaHUE OypOBOT0 PACTBOPA HU3KOW TOKCUYHOCTH Ha OCHOBE BOJIbI, & TAKXKE

BOCCTAHOBJICHUC U ITOBTOPHOC UCIIOJIb30BAHUC paCTBOpPA.

BypoBoii pacTBop nepepadbaTeiBaeTCs U UCHOIb3YETCsl MOBTOPHO. [lecok u 6ypoBoii
1AM OTJAEISIFOTCS OT PacTBOpa M COPACHIBAIOTCS 32 OOPT M O] MOBEPXHOCTH BOABI. HekoTopas

4JacCTb pacTBOpa OCTACTCs B CGpOI_HeHHOM nniamMe 1 BoAcg, HMCMOJb30BAaHHOU B mponecce.

Hcnonb3oBanue u copoc OypoBBIX pacTBOPOB, OypOBOTIo IIIJIaMa U IPYTHX OTXO/10B

JOJIDKHBI COOTBETCTBOBATH M CJICJOBATH:

. HccaeaoBaHusIM cOpocoB nocie OypeHus: B CaxaauHCKOU 00J1acTH,

. «/lupexTuBam 1o MOpckuM copocam npu pazpabdotke HegTH U raza» (40 CFR
Part 435) Ynpasnenus o oxpane okpysxatorieit cpenst CLLIA (EPA),

. «/IMpEeKTUBBI IO TAPMOHU3AIINH TIPOLETYp 0OA00PEHUS, OLIEHKH U TIPOBEPKU
XMMHUKATOB U OYPOBBIX pacTBOPOB Ha Mopey [lapmkckoit KoMuccuu u

° XOpOH.IGfI IMPAKTHUKE ITPOU3BOACTBA.
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HpO,Z[OJDKI/ITeJIbHOCTB SKCIICPUMCHTAJILHOT O C6pOC3 B COUCTAaHNU C NHTCHCHUBHBIM
KOHTPOJIEM OKPY>KarOIIeH Cpelbl cIesiaeT BO3MOXKHOM 00Jiee TOUHYIO OIIEHKY BO3JICHCTBUS

cOpoca Ha okpy>karolryto cpeny CaxanuHa.

Ha mtardopme «Monuknaxy ucnonbszyeTcs Hauboliee JOCTYITHOE U XOPOIIIO
ompoOOBaHHOE 00OPYAOBAHUE /IS TOTO, YTOOBI MOXKHO OBLIO BBITIOJIHUTH 3TH yCJIOBHSI, U
porpamMMbl 00y4eHus: 1 UHHOPMUPOBaHUS OYyT peaTn30BaHbl AJISl TOTO, YTOOBI CIENIATh

IMPOTOKOJI HanoOoee MOJIE3HBIM.

JIst Bcex cucteM OypOBBIX PacTBOPOB, IPUCAIOK U IPYTUX XUMHKATOB, JJISI KOTOPBIX
npearnonaraeTcs copoc ¢ yCTaHOBKH, BEJIETCS BEJOMOCTh XUMUKATOB. Bce Hcmonp30BaHHbIEe U
cOpoIeHHBIE BO BpeMs OypeHus, 3aBEPIICHUS CKBAXHHBI WIIN paOOTHI CO CKBAKMHOM XMMHUKATHI
JIOJDKHBI OBITH 3a0J1arOBPEMEHHO 0/100pEHbBI pOCCUICKUMH OpraHaMu BiacTH. Onodpenue
cOpoca XMMHUKATOB JOJKHO OBITH OCHOBAHO HA JTAHHBIX O HU3KOHM BEPOSITHOCTH TOTO, YTO OHU
OKaXXyT BpeIHOe Bo3/aeiCcTBHE. JJaHHbIC IO XUMHUKATaM MOJAIOTCS 3apaHee Jis Oy YeHHUs

0100peHwus Ha cOpoc.

COpoc OypoBBIX pacTBOPOB, COJEPIKAIINX JTFOOYIO IPUCAKY (MU KOMITOHEHT), HE
pa3pelICHHYI0 B COOTBETCTBUU C BBIIIEYKa3aHHBIM 3aKOHO/IATEIILCTBOM, TpeOyeT 0100peHus
DKoyoruueckoro komuteTa octpoBa Caxanus a0 copoca. Ogodpenue Ha cOpoc
JOIIOJITHUTCIBHBIX XUMHUKATOB JOJIKHO 6LITI> OCHOBAHO Ha TOKCUYHOCTU U PACIIOPSIKCHUHA B

cootBeTcTBUU ¢ PykoBoacTBoM [laprkckoin KOMUCCHH.

C6poc npombiciosoll 800bI

[TmacTsl, copeprkamme HeQTh, OOBIYHO TAKXKE COAEPIKAT BOMy. ['a3 n/mmm Bos1a BBOJISATCS
B CKB&KUHBI JUIS TIOAJICPIKKHU JIaBJICHUS B HE(PTEHOCHOM IUTACTE U JUISl TIOBBIIICHUS JOOBIYU
HedTu. [IpeaBaputensHble IaHb! pa3paboTKu TPeOYIOT, YTOOBI 32 3aKaYMBAHUEM Ta3a

CJIEJIOBAJIO 3aKauMBaHue BOJbl. Boja 3akaunBaeTcs B 00BeMe a0 8,12 MMJIJIIMOHA TOHH B I'OJ]
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(140 000 6apperneii B 1eHb). 3akayaHHas BoJa QUIBTPYETCs, IIPU 3TOM J00aBIISETCS aKLENTOP
Kuciopoaa. MemOpaHHas cucTeMa yaneHus Cyab(ara MOKET UCTIONIb30BATHCS IS YAAJICHUS

cynbdara u3 3aKa4MBacMOil BOBI.

Bopa B mnacTe u 3akadyaHHas BOJIa U3BJICKAIOTCS BMECTE ¢ HE(THIO U Ta3oM. JTa
MTPOMBICITIOBAsT BOJIA OTIESAETCS OT HePTH B THAponuKIoHe. HedTh Bo3BpamiaeTcs B UK
nepepaboTku He(TH, a BOJa MPOXOAUT Y€PE3 OCATUTEND [Tl TOOYUCTKH | JIeTa3alin. 3aTeM
BOJIa cOpachIBaeTCs Ha IIyOrMHEe 7 M 1MoJ TOBEPXHOCTHI0. [IpombIciioBas Bojga oOpadbaTsiBaeTCst
TakuM 00pazoM, 4TOOBI CPETHEE eKEMECSIIHOE COJePKAHUE YTIIEBOAOPOIOB cOCTaBIsLIO 40 Mr/i
i MeHee. OCyIecTBISIeTCs] KOHTPOJIb C IEJIbI0 00eCIIeUeHHs TOTO, YTO 3TO COACPIKAHNE
He(TH B BoJIe HE mpeBbIeH0. CpeqHuii cOpoc CTOYHBIX BOJ C TIATHOPMBI « Moauxknaxy 3a
niepBbie 10 J1eT 10JDKEH cOCTaBIATh Tpubau3uTenbHo 800 M /IeHb, U BEIXOJ CTOYHBIX BOJ Ha

KQKIBINA TOJ] OIEHUBAETCS CIEAYIOMUM 00pa3oMm:

Tonl < 80 wm’/nems
Ton2 < 160 M3/z[eHL
Tog3 < 160 m/neus
Tom4 < 160 M3/z[eHL
Ton5 < 160 m/neus
Ton6 < 160 M3/z[eHL
Tog7 < 160 m/neus
TFom8 <1120 m’/nens
Ton9 <2400 wm’/nems
Tom 10 <4000 m/neHs

30Ha BNUsHuA

Temmneparypa B HepTeHOCHOM IL1acTe cocTasiseT 0kosio 60°C. CTOYHbIE BOALI HMEIOT

MCHBIIYIO INIOTHOCTB, UEM IIpUHUMAKOIIAd MOPCKasd BoAa 1, €CJIM OHA C6paCLIBaeTCH Ha
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MOBEPXHOCTH, 00pa3zyeT nuiek( Ha MOBEpXHOCTH. 1) yBeIMUEHUS pacCessHUsI CTOYHBIX BOJI UX
cOpachIBalOT Ha rIIyOMHE 7 M 101 TOBEPXHOCTHIO Mops. [Ipu cOpoce Ha 3To# TiryOuHe tutend
CTPECMUTCA BBCPX, HO, IOAHUMAACH, CMCIHINBACTCA C HpI/IHI/IMaIOH_Ieﬁ BOﬂOﬁ, TakK 4TO
TeMIepaTypa MpuOIMKaeTCsl K TEMITEpaType MPUHIUMAIOIIECH BOIBI Yepe3 HECKOIBKO JIECSITKOB

MeTpoB OT MecTa copoca (Black et al. 1994).

MonenupoBanue cOpoca HaJ TEPMOKIMHOM, BBITIOITHEHHOE IS CLIEeHApUs pa3paboTKu
['m6epuun (BOm3u octpoBa HetodayHaienx), mporuo3upyet pazdasienue B 170 pa3 BOIM3M
Mmecta copoca, B 1 000 pa3 Ha paccrostaum 500 u B 10 000 Ha paccTOssHUM 5 KM BHHU3 TI0 TEYCHUIO
(Mobil 1985). Cnenyet oTMETHTB, UTO CTOYHBIE BOJIBI HA MeCTOpOKIeHnn [ mbepHus, kak
OXUJacTcCA, GYILYT COJICHBIMHU H ITIJIOTHBIMHU, U 6y,Z[YT nepeMeaTbCs B CJIOC HCTOCPCACTBCHHO
HaJ[ CJIOEM TePMOKJIMHA, ¥ uTO Ha 10 rog o0beM cOpoca Gosiee 4eM B TPH pasa MPEeBBICUT COPOC €

wiathopmbl « Moauknaky.

Mopenu pacpocTpaHeHus NUIeH(OB CTOUHBIX BOJ OBLIHM BHITOIHEHBI 111 CeBEpHOTO
mopst (Sommerville et al. 1987). Jlomyckast copoc 10 000 M° CTOYHBIX BOJZI, HEMHOTO MEHee
IUIOTHBIX, Y€M MOpPCKast Bojia, MporHo3upyercs pazoasienue B 1 000 pa3 uepe3 50 M BHU3 110
TEUEHHUI0 OT MecTa copoca, u pazdasienue B 3 000 pa3 uepe3 250 m ot ucrounuka. [Ipu ycnosuu
TaKOM CKOpOCTH pa30aBiIeHUs, COIEpKaHNE CTOYHBIX BOJI B MOPCKOW BOJIE COCTABIISIET MEHEe
0,1% nHa paccTosHusax 6onee 50 M BHU3 10 TEYEHHIO OT MecTa cOpoca. Eciu npeanonoxurs,
4T0 cOpOC NMPOU3BOAUTCS TAK, YTOOBI cosiepkanue HepTH coctaisuio 40 mr/i cOpoca,
conepxanue HedTH B Boze coctarisieT meHee 40 /1 (40 mr/n paz6asieno B 1 000 paz), u
coJiepKaHHEe apOMAaTHYECKUX YTIIEBOJOPOIOB cocTaBmiIoO Obl MeHee 13 1/11 Ha paccrostHun 50 M
oT uctoyHuka. Takoi mokasarenb pa30aBieHHs IPEANOIATaeT, YTO CTOYHBIE BOAbI MEHEE

IUIOTHBIE, YeM MOPCKas BOJa, HO HE 00J1a/1al0T HEUTPATIBbHOM IIaByUYEeCThIO.

B CeBeprom mMope HaOIr0A€HUS 32 MUIUSIMHE [TOKa3aJId, YTO MUIMU Ha Tu1atdopmax
conepxanu B 60—100 pa3 Oosbliie yriieBooposa, 4eM B KOHTpOIbHOU rpymme (Sommerville et
al. 1987). B 6 kM OT UCTOUYHHKA YPOBEHb YTJIEBOI0PO/Ia B MHIUAX cocTaBisul B 6—10 pa3

0o0J1bIlIe, YeM B KOHTPOJIbHOM TpyMIie, U Ha paccTosHUU 10 KM ypOoBEHb YTIJIEBOJOPOIa B MUAMSIX
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pUOJIMKATICS K YPOBHIO YTJIEBOIOPO/A Y MU, HETIOIBEPIKEHHBIX BO3ACHCTBUIO paOOTHI.
30Ha MaKCUMaJILHOI'O BJIHUSHUSA MOTIJIa COCTaBUThL OT 6 10 10 KM BHU3 10 TEUEHUIO OT UCTOYHHUKA.
OnHako HEKOTOpas 4acTh HE(PTH, HAKOIUIEHHON B MHUJIUSX, MOTJIAa IIPOUCXOANTH U3 OYPOBBIX

pPacTBOPOB HAa OCHOBE AM3eIbLHOTO ToruBa (Sommerville et al. 1987).

MNocneacTBusa Ans NTUL U MOPCKUX MIIEKOMUTAKOLLMX

CaMble TOKCHYIHBIE COCTABIISIONINE CTOYHBIX BOJ — 3TO JIETy4HUE apOMATHICCKHEC
yTIEBOAOPOABI, OEH301, TOIYO, STUIOEH301, KCHIION U MOJUIUKINYECKUe apOMaTHIECKHE
yrieonopoasl (PAH). Bee onn, kpome PAH, OpicTpo ucniapsitoTCst ¥ IPEACTABIISIFOT JIUIIID
CTPOTO JIOKATH30BaHHYIO yrpo3y IjIsl MOopckux opranu3zMoB (Black et al. 1994). Bemectsa PAH
00JIee YCTOWYUBHI U, BEPOSTHO, OTBEYAIOT 32 OMOJIOTHICCKOE BO3/ICHCTBUE BOJIU3H TOUKH cOpoca
ctouHbIx BoJ (Black et al. 1994). HekoTopsie n3 XuMUKaToB, 10OaBIsSEMBIX B 3aKaUNBAEMYIO
BOJY, TOKCHYHBI, OJTHAKO CYIIIECTBYET Majio HH(GOpMaIuu 00 UX COICP)KAaHUN B CTOYHBIX BOJIAX

(Black et al. 1994).

CrouHble BOJbI OOBIYHO CUMTAIOTCS O€30MacHBIME MPH 3HaUeHUAX 96 yacoB LCs0 s
6ecro3BoHOUHBIX 1 pbIO 0T 1 000 10 > 10 000 ppm (GESAMP 1993). Bricokast TOKCHYHOCTB
MasioBeposiTHa npu pazbasienuu B 100 pa3 (Sommerville et al. 1987). Kak nokazaHo Bele,

pazbasnenue B 100 pa3 Bo3HHKaeT BOJIM3U OT TOYKU cOpoca.

ConeprkaHre TOKCHYHBIX XMMUKATOB, BO3HUKAIOIINX B TUIACTE, B OOJBIICH YacTh
CTOYHBIX BOJ HAXOJUTCS HIKE YpoBHA 96 uacoB Cs0 /i GONBIIMHCTBA BUIOB U HE
IPEACTaBIACT IKOJIOTNIECKOW TOKCUKOJIOTHIECKOH yrpo3bl, TaK 4To jaanee, 4eM uepes 10
METPOB OT cOpoca, He JOKHO BO3HUKATh BHICOKOM TokcuuHOCTH (Sommerville et al. 1987;

GESAMP 1993).

Heckonbpko M He(l)TI/I Ha OIICPCHHUN MOpCKOfI NTHUOBI BEI3BIBACT CMCPTH UCPE3 HCCKOJIBKO

nueit (Peakall et al. 1987). Mopckue NTuilbl BBDKUBAIOT IPU BHENTHEM B3aumoeicTBuu ¢ 0,1 M
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He(TH, HO IEMOHCTPUPYIOT MEHee ycnenHoe pazMHokenue (Butler et al. 1988). 3arps3nennas
He(ThIO Boga oOpabareiBaeTcs 10 copoca. Comepxanue HeTH B cOPOCE TOJDKHO B CPETHEM
coctaBisATh 40 mr/i (ppm). Paz6asnenue B 1 000 pa3 10mxHO BO3HUKATh B S0 M BHU3 IO
TeueHHUIo OT MecTa copoca (Sommerville et al. 1987). Kpome Toro, 3arpssaennas HeThio Boja
cOpachIBaeTCs MO MOBEPXHOCTHIO. TakuM 00pa3oM, OYeHb MaJTOBEPOSTCH KOHTAKT MITHI] HA
MOBEPXHOCTH C IOCTATOYHBIM KOJIMYECTBOM He(TH, UTOOBI OKa3aTh MPSIMOE BO3JICHCTBUE HA HUX

WJIM HA UX CIIOCOOHOCTH K PAa3MHOXKCHUIO.

BonsmuHCcTBO MOPCKUX MIJICKOIIUTAIONIHX B 06HaCTI/I OCTpOBa Caxanuu MOJIB3YIOTCA
KHPOM, a HE MEXOM KaK M30JIAIIMOHHBIM MaTePUAIIOM; TAKUM 00pa30M, OHH MOTYT BBIJIEPKATh
HEKOTOPYIO CTENIEHb BHEIIHETO B3auMoIeiicTBUs ¢ He(hThIO 6e3 cepbe3Horo yiepoa (Richardson
et al. 1989). KonnuectBa HedTH, OKa3bIBAIOIIHME BO3CHCTBIE, OJIM3KOE K CMEPTEIHLHOMY,

MPECBLIMIAOT TC, YTO BOSHUKAIOT MPU C6pOCG CTOYHBIX BO.

[TocTostHHBIN cOpOC 3arpsi3HEHHON HE(PTHIO BOJIBI, BEPOSTHO, OKA3bIBAET IPEHEOPEIKUMO

Majaoe BOSHeﬁCTBHC Ha OTUIl 1 MOPCKHUX MJICKOITUTAIOIIUX.

C6poc dpyaux xxudkocmell u meepobix eewecme

XunakocTtn, ucnosnb3yemble Npu 3aBepLieHn 1 06paboTKe CKBaXUHbI

CoctaBbl KHUIKOCTEH, HCIIOIB3YEMBIX MTPH 3aBEPILIECHUH Pa3pabOTKu 1 00paboTke

CKBa)XHHBI, JOJKHBI OBITH 0JJ00pEHBI 10 cOpoca. Kpome Toro, MpuMEHSIOTCS CIIeIyIONne

HOPMBI:
TpedoBanus
K KOHTPOJII0
Xapakrepuctuku |Orpanudyenue [Yacrora Tun/meron coopa |[3HaueHue
OYMCTKH copoca U3MepeHH (3HayeHMs1) B
oTyere
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O0BeM be3 Exemecssuno |Onenka Cpennemecsunoe
OTpaHUYCHUS 3HAYCHHE
TokcuyHble He cOpaceiBath (Xumuueckass |Onucanue KypHanbl KOHTpOIIS
BEIIECTBA U/UIIN OIINCh XHMHUKATOB U UX MaTepHuaioB
XAMUKATEI, HE Ha3HA4YEHUS
0J100peHHbIE K
copocy
Hedts B He c6paceiBath |EsxxenHeBHO BusyansHoe
cBOOOHOM HaOJIFOIcHYE 3a
COCTOSIHUH MIPUHUMAIOLLIEHT
BOJIOU
Yuncno 3aMedeHHBIX
OJIeCTAIINX MATEH

Kuakoctu, ucroab3yeMble Ui 3aBEpLICHUS, YIUIOTHEHUS U 00paO0TKH, HAarHETAIOTCS B
CKBKMHY TOCJIe OYpEHUS C LETbI0 MOATOTOBUTH CKBAKHHY K IMIPOU3BOJCTBY. JKUIKOCTH JUIs
00pabOTKH MO COCTaBY MTOXOKH HA KUIKOCTHU Jytsl 3aBepiieHus. Okomo 200 M JKUIKOCTEH,
coziepkanux okoJo 0,7 TOHH XJIOPUCTOTO KAJIBIIHS, & TAK)KE HHTUOUTOPOB KOPPO3UU H
OuormIa, UCTOIB3yETCsl Ha OJIHY CKBakuHY. [Tocie onepanuii 3aBepiieHust 1 00paboTKu
CKB2)KMHA OYMINACTCS, ¥ JKUAKOCTH 3aKaYUBAIOTCS B pe3epByap. Eciu ucnoap30BaHHBIC
XKHUIKOCTH COJIEPKaTh KUCIIOTY, €€ HEUTpaIU3yIoT 10 copoca. XKuakoctu o6padbaThIBaroTCS B
cemapaTope BOJbI U He()TH C IENbI0 CHUKECHHS YPOBHS YTIEBOAOPOAOB 10 40 MI/) 1 HIKE.
Bricokast TOKCHYHOCTB BBIOpOCA C TAaKOM KOHIIEHTpaIueil He)TH MaJoBEPOSATHA MPH
paz6asnennu B 100 pa3; pazdasnenue BoiOpoca B 1 000 pa3 o6b14HO Bo3HHKAET B 50 M OoT MecTa
copoca (Sommerville et al. 1987). Takum o6pa3om, nansiie, uem B 50 M oT MecTa copoca,
coJiep>kaHue COPOIIEHHOM KUIKOCTH B MOPCKOH Bojie cocraBisieT menee 0,1%, conepkanue
Hedtu B Bosie coctaisier meHnee 40 /i (40 mr/n, pazbasiennsie B 1 000 pa3), u comepxanue
apOMaTHYECKHX YTIEBOJOPOIOB cocTaBisieT MeHee 7—13 1/m. COpoc Manoro KoJu4ecTna
pa30aBiIeHHOM )KUIKOCTH, BEPOSITHO, OKa3bIBAET MPEHEOPEIKUMO MAJIOE€ BO3/ICHCTBUE HA

MOPCKHUX MNTHUI U MIICKOIIUTAOIIHUX U HA OCTAJIbHYIO 61/IOTy.
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Xunakoctu, copolieHHbIe BO BpeMs onepauum

Z[pyrI/Ie C6pOCBI BKJIFOYAIOT B ce0s CJICAYIOIIHUEC, HO HC OIPpaHUYNBAIOTCA UMHU:

. COpockl U3 YCTAaHOBOK OMPECHEHUS/ICHOHU3AIINN

. KunkocTs U3 mpeBeHTOpa BEIOPOCOB

. [IponyBka koTna

® Boz[a, HCIIOJIB3yEMaA NMpH UCIIBITAHUN HpOTHBOHO)KB,pHOﬁ CUCTEMBI
. Boga 6eckOHTaKTHOTO OXJIaXKIEHUS

. Hesarpssnennas Boja 6ainacra

. Hesarpsisnennas TproMHas Boaa

. Hesarpssnennas npecHas Boga

. HesarpsisnenHast Mopckasi Bojia

CwMmemranHble cOPOCHI JOJDKHBI YIOBIETBOPSITH CIEAYIONNM CTaHAAPTaM:

TpedoBanus K

MTACTMACCHI, WA APYTOM
Mycop

KOHTPOJIIO
XapaKTepuCTHKH Orpannuyenne |Yacrora Tun/meron coopa |3HavyeHue
OYMIICHU S copoca U3MepeHn i (3HauYeHus) B
oryere
THI 1 KOJIMIECTBO be3 orparmuenus |Onenka Bcex cOpocoB |3ammcu [TocTostHHOE
HedTs B cBOOO1HOM He cOpaceiBath  |Bo Bpems cOpoca Habmonenne 3a UYwucno
COCTOSTHUU NPUHUMAIOLICH 3aMEUEHHBIX
BOJION OJIeCTAIMNX
ISITCH
Tokcuunsie BemecTBa |He cOpacwiBath |Xumudeckasi onuch (Onucanue KypHuasl
W/WIN XUMHUKATBL, HE XAMHUKATOB U UX  |KOHTPOJA
0J100peHHBIE K COPOCY HA3HAYEHUs MaTEepUAIIOB
[InaByune TBEpABIE He cOpaceiBate  |Bo Bpems cOpoca Habnronenue Habnronaemoe
BEILICCTBA, I1EHA, KOJINYECTBO
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KunkocTs u3 npotuBoBbIOpOCcOBOro npeBeHTopa (BOP) ucnons3yercs B G1oke
MIPEBEHTOPA BHIOPOCOB BO BpeMs OypeHwus. JKHUIKOCTh OOBIYHO TIPEICTABIISIET COOOM CMECh
TJIMKOJIS ¢ BOJIOW, HO TAKXKE MOXKET MCIIOJIb30BaThes He(Th. HedTh B CBOOOTHOM COCTOSIHUU HE
cOpaceiBaeTcs. Hopmbl TpeOYIOT EPHOIUIESCKUX TTPOBEPOK MPOTHBOBBIOPOCOBOTO MPEBEHTOPA.
Okom1o 1 M® KHAKOCTH BBIOpAChIBAETCs 32 OAHY MPOBEpKy. OHa OBICTPO pacpoCTpaHsAETCs U
o0anaeT HU3KOM TOKCUYHOCTHIO. [leproanueckre BHIOPOCH TAKOTO MaJIOTO KOJUYECTBA

TJIMKOJIA OKa3bIBArOT HpCHGGpe)KI/IMO MaJio€ BOSI[CI\/JICTBI/IG Ha MOPCKHUX MJICKONMUTAOMIUX W IITHLI.

Korna nmnardopma «Moauknaky OITHOCTHIO BBEACHA B 3KCILTyaTaIHIO, TPEOOBaHUS K
OXJIQXKICHHUIO BOJIbI, BEPOSITHO, COCTABAT NMPUOIM3UTENHHO 1600 M°/4ac, pacrnpeieIeHHbIX

CJIEYIOIINM 00pazoM:

I'enepaTopsl 475 v’ /aac

Texauueckast Boma 700 M /gac

O6paboTka 400 m’/uac

[Tnarpopma «Monuxknax» He BKIIIOYaeT B ce0sl BHyTpEHHEE XpaHWIUIIe sl HepTH,
HedTh HarHeTaetcs npu nomouy [THX. TTHX 1 yenHoyHbIE TaHKEPH! OCHAIIEHBI aBTOHOMHBIMU
OayTacTHRIMU OaKaMH, TaK YTO HET BO3MOXKHOCTH cOpoca 3arpsi3HEHHONW He(PThIO BOBI OauiacTa

3a OOpT.

Brnusiaue 310 He3arps3HEHHOU BOJIBI, UCTIONB3YEMOM ISt OaiiacTa U OXJIaXKICHUS,

JOJIXKHO OKa3bIBATh npeHe6pe>1<HM0 Majaoe BOS,HGI;'ICTBHC Ha MOPCKHX MJICKOIMUTAOIIUX W IITHL.

OcyuieHne nanyobl

[Tnardopma «Moauxnaxy ocHaIeHa TPEMs OT/ICTHHBIMU JPEHAKHBIMU CHCTEMAaMH.
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1. Ocymienue nona 6ypoBoil yCTaHOBKH, TOMELICHUsI OypOBOT0 HACOCA, ITOIBOIHOM
YCThEBOM 1IaXThl U OYpPOBOH IIJIaM HAMPaBISAIOTCSA B CUCTEMY CTOKA OMACHBIX

BEIIIECTB M cOpachIBaloTCs 3a 0OpPT

2. Crounble TpyObI ¢ He()THIO YKIIQABIBAIOTCS K cemapaTopy BoJbl U HEPTH, U HEPTH
cxxuraercs B 00HOBOM (akeie, a Boga copaceiBaercs 3a 60pt. OTaenpHbIe
CTOYHBIEC TPYOBI MPOBOAATCS OT CTOYHBIX JKEI000B 17151 000pyA0BaHUs, KOTOPHIE
HAIpPAaBISIOTCSA K OTCTOMHOMY 0aKy ¥ 3aTeM K CernapaTopy BOABI X HE(TH.

3. be3onacHbie «9UCTBIE» CTOYHBIE TPYOBI, U3 KOTOPBHIX MPOUCXOAUT cOpOC 3a OOPT.

Hedts B cB0OO1HOM COCTOSIHUM HE COpachIBaeTCs.

Brustaue copoca ¢ mamyObl JODKHO OBITH TTOX0KUM Ha BIUSHUE COpOCca CTOYHBIX BOJ, U

JOJIDKHO OKa3bIBaTh Hp€H€6pe)KI/IMO Majaoc BO3,Z[€I>'ICTBI/I€ Ha MOPCKHUX MJICKOIMMUTAOMIUX W IITHL.

CaHuTapHO-TEXHNYECKUE U ObITOBbIE OTXOAbI

[Tnardopma «Monuxknaxy BkiItodaeT B ceOs xuble momerienus st 105 yenosexk.
CrouHsle 1 3arpsA3HCHHBIC BOABLI HAIPABIAIOTCA HA CTAHIWIO OYUCTKU CTOYHBIX BOJ, I’IC OHU
MIPOXOJIAT U3MENbUYCHHUE, adPALIUIO, TIepepaboTKy U ocaxaeHue. HamocamouHast )KUAKOCTb
MPOXOAUT CTEPUITU3ALINIO YIbTPaQUOIETOM, MPEXKIAe ueM ee coOpachiBaroT. OCaoK CKUTaeTcs B

MYCOPOCIKHUTATCIIC.

COporeHHbIe CTEPUIN30BaHHbIE 00pa0OTaHHbIE CTOYHBIE BOJIbI OBICTPO Pa30aBISIOTCA.

Onn JOJIDKHBI OKa3bIBaTh HpeHe6p€)KI/IMO MaJo€ BJIMAHUEC HA MOPCKHUX MJICKOIMUTAIOMIUX W IITHII.

BbiTOBLIE OTOPOCLI U apyrue orxoanbl
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OTXOHLI MPOU3BOACTBA TBEPAOI'O TUIIA YIIAKOBBIBAIOTCA U ICPCBO3ATCA HA Geper U,

TaKUM O6p330M, HE BSaHMOHeﬁCTBYIOT C MOPCKHUMH MJICKOIMUTAOIMMUMHA WA ITULIAMH.

MNocTosiHHbIE pa3nMBbl U Manble aBapuiiHbie pasnuBbl HedTU

TorumBo 1 Apyrue XMMHUKATHI IEPEBO3ATCS HA CyTHE CHAOKEHHSI ¢ OEPETOBBIX
COOpy’KeHUI Ha mnaTgopmy «Monuknaky. MOTyT IPOUCXOAUTh PETYJISIPHBIE PA3IUBBI WIN
MaJible aBapUHbIE PA3IUBbI 3TUX BEILIECTB BO BpEMS UX MEPEBO3KH, Iepeaaun Ha miaThopmy

«Monuknak» I BO BpeMs UX XpaHEHUs Ha miatdopme «Moauxnaxy.

Maitble pa3nuBbl HEGTH MOTYT IPOMCXOIUTH MO MIPUYMHE OLIUOKH OIepaTopa BO BpeMsl
u3roroBieHus, nepenayuu B [IHX nam yeTHOUHBIN TaHKEP 110 MPUYMHE IPOTEUYKHU TPYOBI,
HEHMCIIPaBHOCTH cenapaTopa BOjbl U HEPTH, OTMOOYHOI'0 HalpaBiIeHUs HEPTAHBIX OTXO/I0B Ha
HETIOCPEJICTBEHHBIN COPOC WITK TI0 JIFOOBIM APYTUM NMPHYUHAM. BOJBIIMHCTBO ATHX pa3IHBOB

SIBIIIIOTCST HEOOJIBIIIUMH M ¢ HUMH MOYKHO CIIPpaBUTHCA HA MECTC.

ITpu curnane onacHocT padouune cuctemsl [IHX BBIMOMHAIOT yrpaBisiemoe
oTcoennHeHue. PaboTa Bcex MOJBOAHBIX COOPYKEHUH, BKIIIOYasi TpyOOnpoBoI,
ocraHaBnuBaetcs. HeOombIoe KOIMYecTBO ChIpOil HE(TH, €CIIM OHO UMEETCs, MOXKET ObITh
BBIOPOIIEHO BO BpeMsl YIIPaBIIsieMOro oTcoequHeHus. OtHaKko, eciiu TpedyeTcs aBapuifHOe

OTCOCANHCHUC, ITPOUCXOOUT aBapHﬁHaﬂ OCTaHOBKa JICUCTBUS U noTep CprOI>’I He(i)TI/I.

Bo3neiicrBue.— Kak nokazano B HikecneaytomieM paszaene «llociaeactsust ey,
MOpCKI/Ie MIJICKOIITUTAOIINC 06LI‘{H0 BLII[Cp)KI/IBaIOT MaJlbIC CepBCBHBIe HOBpe)K,Z[eHI/IH oT
OOJBIITX pa3NuBOB. Bo3aeiicTBHE MaJIbIX Pa3IMBOB HA MOPCKUX MJICKOTTMTAIOIIUX, T10-

BUIMMOMY, OyeT IpeHeOPEeKUMO MaJIbIM.

BoszeiicTBue pa3inuBoB HETH Ha NTHUI] YAaCTO OBIBAET HE CBSA3AaHO C pa3MepaMM pas3iinBa

(cmotpu "llocnencTeus HedgTu" HiKe). KpymHbie pa3auBbl MOTYT YOUTh HECKOJIBKO IITHII, a
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MEJIKHUE Pa3IuBbl — MHOKECTBO. CMEPTHOCTh 3aBUCUT OT TUIIOB NIPUCYTCTBYIOUIUX NTHUI] U UX
yucna. Ecnu npu Manom BeIOpoce MPUCYTCTBYET OOJIBIIOE KOJIUYECTBO MOPCKHUX MIIH
BOJIOTIJIABAIOIIMX IITUI] U OHU B3aUMOJCHCTBYIOT C HEPTHIO, TO MOKET MOTUOHYTH OOJIBIIIOE
quciio nTull. Bo3aeicTBre Ha MOPCKUX MTHIL MOXKET U3MEHATHCSA OT HE3HAYUTENIBHOTO /10
YMEPEHHOT'0, Y3KOT0 ¥ OT KPaTKOCPOYHOT'O JI0 CPETHECPOYHOTO U, TAKUM 00pazoMm,

CYHICCTBCHHOTI'O.

Cmsiruenue.— Bcest IesTeIBHOCTB 110 TIEPEBO3KE CHIPO HeTH, 00pabOTKH TOILINBA,
XUMHKATOB U OTXOJIOB JIOJDKHA BBIMOTHITHCS TEM CIIOCOOOM, KOTOPBIN pa3paboTaH Asis
CBEICHHS K MUHIMYMY FUTH N30€KaHUS MMOCTOSHHBIX BRIOPOCOB U aBapuii. B «[lnaHe 3amuTer
OKpYKaroliei cpenb» OyIeT MpeaCcTaBlIeHO MOAPOOHOE ONMCAaHUE TIEPEBO3KH ChIpOil HePTH, a
TaKke padoT ¢ TOIUTMBOM, XUMHUKATaMHU U OTXOJaMH U MPOLEayp XpaHeHus. Pabouune OynyT

00y4eHBbI 3TUM MPaBUIBHBIM IPOLETypaM.

Cucremsl 1 IporpaMMbl OCTAaHOBA MUHUMM3UPYIOT BO3JICHCTBUE HA OKPYKAIOIIYIO Cpey
B pe3yJIbTaTe aBapUHOTO MOBpExAeHUs maTdopmel « Moauxnaxy n [THX mytem oTcedenus
cuctem u obopyaoBanus. [IporpamMmel octanoBa Oy 1yT pa3paboTaHbl Ha CTa U AE€TATHHOTO

IIPOEKTUPOBAHUS.

[Tnardopma «Moauxnaxy» OCHaIIEHa COOTBETCTBYIOLIMM 000pyIOBaHHEM U
MaTepuagaMH Ha Clay4yail aBapUUHBIX Pa3IUBOB HE(YTH. DTHUX MATEPUATIOB JOCTATOUHO IS
paboThI ¢ MENKUMU aBapuiiHbIMU paznuBamu. Opranuzanus UPCO obecnieuuT moaroToBKy
pYKOBOJUTENEH U MepCOHANa YCTAaHOBOK JIJIsl pearpoOBaHUs Ha Pa3UBbI U UX 03HAKOMIICHHE C
TpeOOBaHUSIMYU aBAPUIHBIX TUTAHOB B CITy4ae MEIKHUX Pa3lInBOB. beicTpoe 1 2 dekTBHOE
MPUMEHEHHUE MEp pearupoBaHUs Ha Pa3IUBbl HEPTH MOKET CHU3UTH BO3JCHCTBIE HA MOPCKHX

IITHL.

Pa3nuBbl gpyrux BewecTs
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[Tnardopma «Moauxnaxy o6opyaI0oBaHa sl XPAHCHHUS :

2000 M* OapuTa 1 IeMEHTa
390 M’ pacTBopa B GaKax
70 M° BoABI 15t GypeHus
5000 M° ToruTHBA

500 M> UTBEBOIT BOJIBI

2 200 T Tpy0 1 06camHbBIX TPYO

Kpome 3T0ro, MokeT mporu30MTH aBapuiHbBIN pa3iuB KUCIOPOAHBIX aKIENTOPOB,
xuakoctd BOP, 1o6aBok k OypoBOMY pacTBOpY M MHOXKECTBA JPYTUX XMMUKATOB,
MCIOJIb3YEMBIX B olepalnusx mno Oypenuto. Pa3nuBel MaTepraioB, HE COIEpPIKAILUX
YIJIEBOJOPOJIOB, BEPOSITHO, OKA3bIBAIOT MPEHEOPEIKUMO MaJIOE BO3/ICHCTBHE HA MOPCKUX ITHUIL U

MIJICKOITUTAOIINX

MocnepctBuA wyma

Mopckue KUBOTHEIE, B 0OCOOEHHOCTH MIJICKOIIUTAIOIINE, OYCHb 3aBUCHMBI OT MOIBOIHON
aKyCTH4eCKOU cpenbl. Tak, paccMaTpuBaeTCsl BO3MOKHOE OTPUIIATEILHOE BO3/ICHCTBHE,
BBI3BAHHOE BBEJCHHUEM IITyMa, CO3JJAHHOTO YE€TIOBEKOM, B MOPCKYIO cpey. Peakiins MOpcKux
KUBOTHBIX Ha MOJBOJIHBIN IIIyM MOXET OBbITh Pa3HON U 3aBUCETh OT XapaKTEPUCTUK HCTOYHHUKA
[TyMa, 3aJIeiICTBOBAHHBIX BUJIOB M MMOBEACHUS JKUBOTHOTO BO BpeMs Bo3MyIeHHs. [TockombKy
MOJIBOAHBIN IIIyM paclpocTpaHsieTcs Ha OOJbIINE PACCTOSHUS, Py C MOTEHIUATbHON 30HbI
BIIUSTHUSI BOKPYT KOHKPETHOTO CYJHA MOXET COCTABIIATh MHOKECTBO JIECATKOB KHIIOMETPOB.
30Ha BJIMSIHUS TIOIBOJTHOTO IITyMa BKJTIOUYAET B ce0s1 00J1acTh pa3paObO0TKH/q00bIYH, CYI0OXOAHBIC
MapuIpyThl MeXxay 0a30il cHabxeHHs 1 OypoBOIi/T0OBIBAIOIIECH YCTAHOBKOM, a TAKXKE MapLIPyT

MOJIETa BEPTOJIETOB MEXKTy a3pONOpTOM U TutatrdopMoit « Monuxknaky.

B HacTosiieM pazzaene nHGpopMaIus 0 peakiiui MOPCKUX MJICKOMUTAIOMIUX Ha [Ty MbI

TOTO THUIA, KOTOPBIH CBSA3aH C pa3pabOTKOI U HKCIUTyaTanueil He(TIHOTO MECTOPOKIACHHUS
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MCTIOJIB3YETCS JUISl IPOrHO3UPOBAHMS BO3JICHCTBUS. DTOT pa3zien sBISETCS OOLIHMPHBIM,
MTOCKOJIBKY IIPEJMET PACCMOTPEHMS CIOXKHBIN. Peakiny MOpPCKUX )KMBOTHBIX HA MOJBOAHBIN
IIyM OYeHb Pa3HOOOpa3Hbl. Tak, Hy>KHO OILICHUTH M MPEICTABUTH OOJIBIIOE KOJTMYECTBO

(GbyHIaMeHTaIbHOTO MaTepuaa s 000CHOBaHUS IPOrHO3a BO3CHCTBUS.

ITo cBoeit mpupoae Mmope — mrymHas cpena. EcrecTBeHHbIN (DOHOBBIN IIIyM 4acTO CBSI3aH C
COCTOsHHEM MOpsi. DOHOBBIN ITyM UMEET TCHACHIUIO PACTH IIPU MOBBIIIEHUY CKOPOCTH BETpa U
BBICOTHI BOJTHBI (Tabnmia 6). Bo MHOrHX 0061acTsiX CyJ0X0ACTBO BHOCHT OOJIBIIION BKJIAT B

(OHOBBIH 1Ty M.

seseces 6. [llMpoKOMOIOCHBIE YPOBHU MOJABOAHOTO (POHOBOTO IIyMa U YPOBHH IITyMa MPU
JOMHUHUPYIOIINAX YaCTOTaX, BBI3BAHHBIX PA3IMYHBIMU JICHCTBUSMU, CBI3aHHBIMH
C MOpCKOM pa3paboTkoit HedTH u Taza. [llym, CBA3aHHBIN ¢ IPYyTUMHU
JEHCTBUSIMHE, BKJIIOUEH B TabNuUILy Uit cpaBHeHUs. M3 pabotel Richardson et al.

(1995a).
Hcrounuk YpoBHH HCTOYHHKA
HIupokononocHbI Ha noMHHUPYIOIIMX YACTOTAX
abnal Ila I'n nbual Ila'
®DoHOBEII myM, BeTep < ly3na 100 60
Berep 11-16 y3710B 100 97
Berep 22-27 y37108B 100 102
VHTeHCHBHOE CYIOXOACTBO 50 105
HesnauurenbHoe Cyj0X0CTBO 50 86
Y naneHHoe cya0XxoJCTBO 50 81
Bspeis THT — 0,5 xr B 60 M 267 21
CelicMIUeCKie THEBMOITYIIIKA 216-259 50-100
JX0JI0T 180+ 12 000+
[MonynoaBosaHast OypoBast ycTaHOBKa B 154 7-14, 29,70
PKCIITyaTallH
BypoBoe cymHO B akcmuTyaTanuu Ha riryoude 20 M 174-185 to 600
Cyna cHaOXeHus 170-180 20-100
C HanpapJsrolIeii HacaJKoH rpeOHOr0 BUHTA -10
IIpu pabote BcnoMoraTeIsHOTO BUHTA HA HOCY +11
cyqHa
KpynHelii TaHKep 186 100+, 125 177
CynepTaHkep 190 - > 205 70 175
Beptoner «C. ITyma» Ha BoicoTe 300 M
YpoBeHb, I0JTy4aeMblil Ha TOBEPXHOCTH MOPs 20,50 105-110
YpoBeHs, noy4aemblii Ha riyouHe 3-18 M 65-70

1ypOBeHb MOJIOCKI YacTOT B 1/3 OKTaBBbI
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Cmpoumenbcmeo

CranmoHapHbIe THOYTITyOUTENN MOTYT BBI3BAaTh OIpaHUUEHHOE M30eKaHUe JaHHOM
00JIACTH MOPCKUMH MJICKOTIUTAIOMIMMU. belryXu mpuOImKanuch K CTallmOHAPHBIM
nHoyrimyourensm Ha 400 m (Ford 1977; Fraker 1977a,b). I'pennanackue KUThHI IPUOIUKAIUCH
Ha 800 M K MECTy CTPOUTEITHLCTBA HCKYCCTBEHHOTO OCTPOBA, T1ie paboran 3emiecoc (Richardson
et al. 1985a,b,c 1990a). 3Byku, U31aBaeMble JHOYTITyOUTENIEM, IPEBHIIATH (DOHOBBIM yPOBEHD B
HECKOJIBKUX KHJIOMETPaxX OT MECTa CTPOHUTENBCTBA. BO BpeMst IKCIIEPUMEHTOB 10 OTPAOOTKE C
IPEHJIaHICKUMU KUTaMM, KUTHI IIPEKpalaiym KopmiieHue Ha pacctosHuu 800 M 1 OTOBUTAIHCH
Ha PacCTOSIHUS, MPEBBIIAIONINE 2 KM OT CMOJISTUPOBAHHBIX 3BYKOB AHOYTIIyOuTens (Richardson
et al. 1985c; 1990a). Cepble KUTHI U30€raal 3UMHEH JIaTyHBI, T€ B TeUEHHE HECKOJIBKUX JIET
OOMIIbHOE CYTOXOJICTBO M IMIOCTOSIHHBIC THOYTITYOUTEIbHBIC OTICpaIlii TPEOOBAIH OCTABIISTh
OTKPBITHIM CYJJOXOJIHBII KaHaJ: OHM BHOBB 3aHSUIN JIATYHY, KOTJa Cy/I0XOJICTBO CTaJI0O MEHee

nHTeHcuBHBIM (Bryant et al. 1984).

CrpourtenbHas JEATEIbHOCTh MOXKET BbI3BATh HEKOTOPOE BPEMEHHOE MEPEMENIECHUE
KUTOB U HEKOTOPBIX TIOJIEHEW Ha PACCTOSIHUE HECKOJBKUX KHJIOMETPOB. Bo3nelicTBrue Ha
MOBE/ICHUE, NTO-BUIUMOMY, HE3HAUUTEILHOE, MECTHOE U KpaTKOCpo4yHoe. Bo3neiicTBue Ha

MIOITYJIILUH, BEPOSATHO, MPEHEOPEKUMO MaJIO.

BypeHue

ABTOHOMHbIE OE€TOHHBIE OypOBBIE YCTAaHOBKH, TaKHe Kak matdopma «Moauknaxy,
SIBIITFOTCSI OTHOCUTEIIBHO THXHUMU B TO BpeMmsi, koraa He uaet Oypenue (Hall and Francine 1990,
1991). Ilpu 6ypernn 001Ut moayyaeMblidl ypoBEHb IlIyMa cOCTaBisu1 okoso 112 ab Ha
paccrostauu 1,4 kM. bonbiast wacts sHeprun nHppasBykosas, Hiwke 20 ['n. CymecTByeT Maino
JAHHBIX 10 IIIyMaM, CO3/IaBa€MbIM M30JIMPOBAHHBIMU OETOHHBIMU OYPOBBIMU YCTaHOBKAMHU WIIN
10 peakluy Ha HUX MOPCKUX MilekonuTaromux. [Tamy6a mnargopmsl «Moauknaky BO3BBIILIAETCS

Ha 14 M Hax cpeaHuM ypoBHeM Mopst. bypoBas ninardopma u Bce HeoOxonumoe
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BCIIOMOTaTeNIbHOE 000PY/I0OBaHNE HAXOJUTCA Ha Maxy0e B MOYJIbHBIX COOPYKEHUAX. Y POBEHb
IIyMa, BEIpa0aThIBAEMbIil STHMH yCTAHOBKAMHU, CPABHUM C YPOBHEM IITyMa, BEIpaOaThIBAEMbIM
MOJTYTIOJIBOTHBIMU OypOBBIMH ycTaHOBKaMU. OOBIYHO YPOBEHB IITyMa, KOTOPBINA CO3TAI0T
TIOJTYTIO/IBO/THBIE OYPOBBIE YCTaHOBKH, HI)KE, UEM YPOBEHbB IIIyMa, CO3/IaBAEMOT0 OypOBBIMHU
CyJlaM{ WIH JPYTHMH TUTIAMU KECCOHHBIX YCTAHOBOK, TJI€ HEKOTOPAast YaCTh 000Dy IOBaHUS
HaxonuTcs Hwke ypoBHs Boabl (Richardson et al. 1995a; Tabnuna 6). Lllym, mpon3BoaAMMBIiA
MIOJIYTIO/IBOTHOM OypOBO#l yCTaHOBKOM, paboTatomieii Ha riryoune 114 m B bepunroBom mope, He
MIpEBBIIIAT ypoBHs (GoHOBOTO mryma 3a npeaenamu 1 km (Greene 1986). Cyna cHaOXeHHS TakKe
MPUCYTCTBOBAIIU MIPH STUX U3MEpeHUsX. HanmpoTus, 1rym, mpou3BOAUMEII padOTAIONTUMU
OypOBBIMU CyJIaMH, HE CHIKAJICS 10 (POHOBOTO ypOBHs OJMKe, 4yeM Ha paccTossHUU 10 KM oT

ucrounuka (Richardson et al. 1995a).

JleaTenbHOCTh 10 Pa3paboTKE MOKET BBI3BIBATH MEPUOINYECKHE HU3KOUACTOTHBIC 3BYKH.
KonkperHas undopmariyisi 0 peakiusix HEKOTOPBIX YCaThIX KUTOB Ha HU3KOYACTOTHBIE ITYMOBBIE
MMITYJIbCHI ObLIa MOJTy4eHa MpU HaOJIIOCHUHN 33 UX peaKLueil Ha UMITYJIbChI, U3/JaBaeMble MIPH
MTOMOIIY THEBMOITYIIIEK U JPYTHX METOJ0B MOPCKUX CEHCMUYECKUX HUCCieI0BaHu Oe3
MCTIOJIb30BaHUs B3pBIBOB. ['opOatkie, cepble U TPeHIIaHICKUE KUTHI, T0-BUJUMOMY, BeCbMa
TEPIHUMO OTHOCSITCS K IIIyMOBBIM UMITYJIbCaM, U3aBa€MbIM ITPU MOPCKUX CEHCMUYECKHUX
uccienoBanusax (Hanpumep, Malme et al. 1984, 1985, 1988; Richardson et al. 1986; Ljungblad et
al. 1988; Richardson and Malme 1993). To ke caMoe MOKET ObITh BEPHBIM B OTHOIIICHUH
¢unBanoB u cuaux nosocatukoB (Ljungblad et al. 1982; McDonald et al. 1993). IlpeacraButenu
3TUX BUJOB OOBIYHO MPOAOKAIOT CBOIO HOPMAIBHYIO JIEATEIBHOCTH MOJ] BO3AEHCTBUEM
HMITYJIbCOB C MAKCUMAJIbHBIM MOJIy4YaeMbIM JaBieHHeM Ha ypoBHe 150-160 nb na 1 Ila, a
nHor1a 1 O6osbie. Ity ypoBHH Ha 50-60 nb wim Gosee nmpeBhIIatOT OOBIYHBIA YPOBEHB
¢donoBoro myma B 1/3-okraBbl. OHAKO MPEAINONATAETCS, YTO HIMEET MECTO TPYAHO YIOBUMOE
BO3JICHCTBHE HA MOBEICHKE, 110 KpaltHEel Mepe, B TEUCHHE HEKOTOPOTO BPeMEHU TIpu OoJiee
HU3KHUX BOCIIPUHUMAEMBIX YPOBHSIX, IO KpaifHel Mepe, y TPeHIaHICKUX U, BO3MOXKHO, Y CEPbIX

KUTOB.
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Cepble KUTBI 110/ BO3JICHCTBUEM MPOUTPBIBAHUS 101 BOAOH 1IyMa, U34aBa€MOI0 IIPU
OypeHuu, BO BpeMsi MUTPAIMK BOJIM3U KaTu(OPHUICKOTO MOOEPEKbs MPOAEMOHCTPHPOBAIH
PCaKuro Ha BCC TUIIBI ITYMOB, B TOM YUCJIC CHU3HUJIM CKOPOCTH IJIaBaHUA U HCCKOJIBKO
W3MEHUJIM HaMpPaBJICHUE JIBIKCHHS B CTOPOHY Mops min Oepera (Malme et al. 1984).
Paccrositane pearnpoBaHusd Ha MOJYIOABOJHBIC U OTHOCUTCIIbHO TUXUC TUIIbL HJIaT(l)OpM
coctaBmiio oT 4 1o 20 M. Pacctosinne pearupoBanus Ha 60Jj1ee IIIyMHBIE TIO CBOCH MPUPOJIe
OypoBble cyaa coctaBuio 1,1 kM. MccnenoBanus y4acTkoB B ceBepHOM bepuHTOBOM MoOpe, re
cepble KUThI IPOBOJSAT JIETO, IOKA3bIBAIOT, YTO PE3YJIbTaThl, MoTyYeHHbIe BOM3H Kanudopuuu,

MO>KHO IPUMEHSTH TaKXke U K 3Toi obnactu (Malme et al. 1986, 1988).

[Tonx Bo3aeicTBHEM 3BYKOB, H3aBAaCMbIX OyPOBBIM CYJHOM, HEKOTOPBIE OeyXu
M3MEHUJIN KypC U TUIBUIA BOKPYT UCTOYHHKA 3BYKa, TIOBBICHIIA CKOPOCTH TJIABAHUS WM
W3MEHUIIN HAMPABJICHHUE CIIeIOBAaHUS Ha MPOTHUBOMONIOKHOE (Stewart et al. 1982). Peakuuu Ha
IIyM IOJIyIOJIBOJHOTIO OYpOBOro Cy/1Ha OBbUIM MEHEEe CEpbe3HBIMHU, UYEM Ha MOTOPHBIE CyJa C
MOJIBECHBIM MOTOpPOM. [lenbuHbI 1 3y0aThie KUTHI IEMOHCTPUPYIOT CYIIECTBEHHYIO

TEPIUMOCTh K OYpOBBIM YCTAaHOBKAaM U UX Cy/JaM CHa0KEHUS.

['pennanckue KUTHI pearupoBalid Ha IIyMbl, U3JaBaeMble OYpOBBIMU Cy/IaMHU B
npeznenax ot 4 10 8 KM 0T OypoBOTro Cy/iHa, €CIM BOCIIPUHUMaeMblii ypoBeHb Ha 20 1b
npeBbITan (GOHOBBIN, WK cocTarisut okojio 118 nb va 1 _ITa (Greene 1985, 1987; Richardson et
al. 1985a,c, 1990a). Peakuus Obina 6osee cunpHON B Havane 3By4anus (Richardson et al.
1995a). Tak, rpeHaHICKie KUThI, MUTpUpYIomue B Mmope bodopTta, n3deranu obmactu ¢
panuycom B 10 KM BOKpYT OypOBOTr0 Cy/HA, YTO COOTBETCTBOBAJIO BOCIPHHUMAEMOMY YPOBHIO
myma B 115 nb na 1 _Ila (Richardson et al. 1990a). HekoTopsie KUTHI MEHEE YyBCTBUTEIBHBI, U
MOJKET Pa3BUTHCS MPUBBIKAHUE, TAK YTO CO BPEMEHEM T'PEHIIAHJICKUX KUTOB MOXKHO OyJeT
yYBHJIETh B npefenax 4—8 km ot OypoBoro cyana (Richardson et al. 1985a,c 1990a). 3Byk
ocnabiseTcss MelieHHee B MeITKoM Mope bodopTa, rie mpoBOIMINCH ATH SKCIIEPUMEHTHI, YeM B
yMepeHHBIX Ooiiee rry0okux Bogax. Bomusu Kanmudopuun 30na peaknuu cepbix kutoB (120 nb
Ha 1 _Ila) Bokpyr momymnoaBoaHo# OypoBo#i ycTaHOBKM ObuIa Topasno MeHbine 1 kM (Malme et

al. 1983, 1984). 'opbaThie KUTHI HE TIPOSIBUIIH SIBHOM peaKITuu N30eKaHusl Ha BOCIIPUHUMAEMBbIE
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IIMPOKOMOJIOCHBIE IIyMBbI OypoBoro cyaHa B 116 nb Ha 1 _Ila (Malme et al. 1985). Ycatsie
KHUTbI MOTYT U3MEHHUTH NIOBEJICHUE B OTBET HA BOCIIPUHUMAEMbIE IIIUPOKOTIOIOCHBIE [Ty MbI
oypoBoro cynHa B 120 nb na 1 _Ila unu 6onee. [1IupokononocHbI ypOBEHb HCTOYHUKA,
MIPOU3BOAUMBIN MpU pabOTe MOIYIIOABOTHON OYPOBOI YCTAaHOBKH, MOYKET COCTABJISATh
npubnmsutensho 154 nb Ha 1 _Ila Ha pacctosauu 1 M (Ta6nuna 6). [Tpu ycnosun
chepruIecKoro pacpoCcTpaHeHHUs, BOCIPUHUMAEMbIN ypoBeHb Ha paccTostHuU 100 M Ob11 OB
okono 114 nb na 1 TIla. Tak, noBegeHYeCKHE PEAKIIMKA MOTYT ObITh OTPAaHUYEHBI OUE€Hb MaJION

00J1aCTBI0 BOKPYT OYpPOBOM YCTaHOBKH.

Mopckue BBIIPBI pearupyroT cjiabo MM BOOOIIe He pearnpyroT Ha IIyMbI IpU OypeHUun
(Riedman 1983; 1984). Koraa ux rojioBa HaXOUTCS HAJ BOJAOW, OHM HE MOTYT CIIBIIIATh 3BYKH.

Mopckue BbIAPBI TPOJOJIKAIN HBIPATH U IUTaThCs Ha paccTossHuu 400 M+ OT HCTOYHHUKA.

Kounpuatbie Hepribl 1 60poaaThie TIOJIEHH ObLIM 3aMEUYEHBI IJIaBAIOIIMMHU U HBIPSIOIIUMHU
Ha paccTossHUHM 50 M OT MOABOJHOTO MPOEKTOPA, KOTOPBIA PaCIpOCTpaHsI 3BYKH OypeHus
(Richardson et al. 1990b, 1995). OHako MIOTHOCTH PACTIONOKEHHSI KOJIbYATHIX HEPIT B
BECEHHEE BpPEeMsI COKpaTHIach B Ipeenax 3,7 KM OT UICKyCCTBEHHOI'O OCTPOBa, Ha KOTOPOM TN

ornepauuu 1o Oypenuto (Frost and Lowry 1988).

BosneiicTBue onepanwii mo OypeHHI0 Ha MOPCKHX MIICKOITUTAIONINX MOTYT OBITh OT
MPEHEOPEIKUMO MaJIBIX 0 HE3HAYUTEIbHBIX, SIBIISIIOTCS MECTHBIMUA U MOTYT U3MEHSTHCS OT
KPaTKOCPOYHBIX JIO CPETHECPOUYHBIX, B 3aBUCIMOCTH OT BUJIOB U MPOJOJIKUTEILHOCTA OYpEHUSI.
Bo3zaeiicTBue He 1OKHO OBITH CyIIECTBEHHBIM. OTHAKO €CITH IeITEIbHOCTD 10 OYPEHUIO

NpoaOJIKUTCIIbHA, MOXKCT BOBHUKHYTH IPUBBIKAHUC, UYTO CHU3SUT BOSHCﬁCTBHQ.

B3pbieHblie pabombi
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CMepTh 1 TOBPEKICHHSI, BRI3BAHHBIE TTOABOIHBIMH B3PBIBHBIMH paboTamu,
paccMOTpeHbI Ha cTpaHulle 4 — B3peiBHBIE paOoThl. B HacTosmeM pasaesne paccMarpuBaeTcs
BO3JICUCTBHE 1IyMa, BEI3BAHHOTO B3phIBAMU. 3BYKOBbIE UMITYJIbCHI OT B3phIBa 3,2 KI' BEIIECTBA
HAMHOTO MPEBBIIAIOT OOBIYHBIN (POHOBBIN 3BYKOBOI YPOBEHb Ha PACCTOSTHUM MHOTHX JECSITKOB
kunometpoB (Richardson et al. 1995a, b). [Ipeanonaraercs, 9To ycaTbie KUTHI XOPOIIIO
MPUCTIOCOOJIEHBI K TOMY, YTOOBI CIIBIIIATh HU3KOYACTOTHBIE 3BYKH, U, TAKUM 00pa3oM, UX
CIIyXOBasi 4yBCTBUTEILHOCTh OTpaHIYeHa ()OHOBBIM IIIyMOM, a HE UX aOCOIFOTHBIM CITyXOBBIM
noporoM. B 3Tom cirydae ycarble KUThI Ha OOJIBILIOM PACCTOSIHUM CJIBIIIAT UMITYJIBChHI KaK
KOPOTKHE CKOPOTEYHBIE 3BYKH, ClIa0ble, €CIIM KUThI HAXOIATCS OUYEHB JaJIeK0, U 0OJIee CUITbHBIE,

€CJIM KUTBI HAXOAATCA B HECKOJIBKHUX KUJIOMETpPAX OT IIJIOIIAAKH 6epMI)I.

3y0arbie KUTHI (WK, IO KpaitHEeH Mepe, MeJTKUe BUBI, Y€H CIIyX H3MepeH) 00Ia1ar0T
JOCTATOYHO IJIOXOU CITYXOBOW 4YBCTBUTEIHHOCTHIO MPH HU3KUX YacToTaxX. OHAKO 0KHIaeTCs,
YTO OHU 3aMETAT CUTHAJIBL, U3[JaBa€MbI€ 3apsIaMH, Ha PACCTOSHUSX, MPEeBbIIIAIOMMX 50 KM.
Hanpuwmep, npu yacrote 1000 ', moporu st 6enyX, MOPCKHX CBHHEN M ahajiH N3MEHSIOTCS
npuom3uTenbHO oT 83 10 102 nb na 1 _Ila. Oxungaemsiil ypoBeHb Bo3ielicTBus 3ByKa (SEL)
JUTS ITyMa, U3JIaBaeMoro 3apsiiaMu, B ojoce B 1/3 okrassel ¢ ieHTpoM B 1000 I'1y MOKeT OBITH
ot 215 no 222 nb (Richardson et al. 1995a). ITotepu ipu pacipocTpaHEHUH BOJIH IIPH YaCTOTE
1000 ' MmoryT cocTaBisTh OK0JI0 95 b Ha paccrosHuu 50 kM ot uctounuka (Richardson et al.
1995a). XXuBoTHBIC 3aMeUal0T MaKCUMaJILHOE JIaBJICHHE, a TToKa3aTenb SEL HemoorieHuBaeT
MakcHMalbHOE JaBieHue B Oonbinoi crenenu. [lokazarens SEL HamHoro npessimaet 102 nb Ha
paccrosinuu 50 KM U, TaAKUM 00pa3oM, pacCTOSIHUE, TIe BOCIIPUHUMAETCSI UMITYJIbC 3aps/a,

HaMHOT0 npeBbImaeT 50 kM.

HccnenoBaHHbIe ycaTble KUThI B HEKOTOPOH CTeNeHn u30eratoT obaacTel, r1e uUMeroT
MECTO IIIYMOBBIE€ UMITYJIbChI C BOCIIPUHUMAEMbIM MAaKCUMaJIbHbIM JIaBIICHUEM, IPEBBINIAIOIUM
160-170 nb na 1 _Ila (SEL okono 156 nb na 1 Ila). O6muii ypoBeHb IMPOKOTIOIOCHBIX
HMMITYJIbCOB 3apsIZIOB MOKET CHU3UTHCS 10 MAaKCUMabHOTO JaBiieHust B 160-170 n1b Ha
paccrosinuu okoio 100 kM (Richardson et al. 1995a). CymecTByeT BO3MOKHOCTh TOTO, YTO

YyCaTbI€ KMTHI HA 3TOM PACCTOAHHUH MOT'YT HCCKOJIBKO CTOPOHUTHLCA NCTOYHHUKA. PeaKHI/IH
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n30exaHus BOJIM3HM BHEIIHEH TPAHULIBI TOH CTOKHUIIOMETPOBOM 30HBI, O-BHIUMOMY,
HE3HAYUTENIbHA, €CIIM OHA BOOOIE BO3HUKaeT. OXKIaeTcs, 4YTO KUThI, Haxoas1uecs oosee
OJM3KO K IIoLIaike OepMbl, TOJKHBI YIUIBIBATh U3 3TOM 001acTu. OKUAaeTcst, YTO KUThI
BO3BpAIAOTCs B 00J1aCTh, KOT'/1a MPEKPAIatoTCs B3pbIBHBIE paboThl. B ciiydae murpanuun
KMBOTHBIX O’KUIAETCS, YTO JIFOOBIE )KUBOTHBIE, IPOXOIAIIHNE Yepe3 3Ty 30HY, yCIbIIIaB
UMITYJIbCBI, BO30OHOBIISIOT MCIIOJIb30BaHHE OOBIYHOIO MUTPALIMOHHOTO KOPHUI0pa Yepes3 30Hy B
CIICAYIOLIEM Ce30He MUTpanuu. Bo3HUKHOBEHHE 110001 peakiny n30eKaHust KpaTKOCPOUHO U
UMeeT IPEHEOPEKUMO MaJlble MOCIEACTBUS sl 0COOEH MM MOMyJIALUN MOPCKUX
MJIEKOMUTAIONMX. Peakiys n3bexanust UMeeT TO MPEUMYILECTBO, YTO MOHMKAETCS BEPOSITHOCTD
JOCTAaTOYHOrO MPUOIMKEHNS KaKOT0-JIM00 JKUBOTHOT'O K MECTY B3pbIBa, UTOOBI IIOTYYHUTh

MOBPCKKACHUC.

[Topor peaxiuu Ha IIyMOBBIE UMITYJIbCHI Y A€Tb(MHHOB U IPYTUX 3y0aThIX KUTOB HE
OIpeesICH. YUUTHIBAS TOCTATOYHO IUIOXYIO YyBCTBUTEIBHOCTh HX CIIyXa K HU3KUM 4acTOTaM
(Richardson et al. 1995a), pa3yMHO TpeANONI0XNUTh, YTO OHU MEHEE YyBCTBHUTEIBHBI K ITYMY
B3pBIBa, 4eM ycarble KUThl. [l03TOMy nmporaosupyercst Bo3eiCTBHE MEHbIIEE, 9YeM TO, KOTOPOe
00CY»X/1aJ10Ch B MpeabLIyIeM maparpade 1 ycaTblx KUTOB. OnATh ke, 11000e BO3ZHUKAIOIIEe
n30€KaHUEe CITY>KUT CHIDKCHHUIO BEPOSITHOCTH OJTM3KOTO MPUOIMKEHHS K TIJIOMIAIKe OEPMBI, U,

TaKUM 00pazoM, CHIXKAETCSI BEPOSATHOCTh (PM3UUECKUX MOBPEXKICHUHM WIM CMEPTH.

KparkoBpeMeHHBIE 3ByKH OOBIYHBI B OKE€AHE B PE3YJIbTATE PA3IMUHBIX €CTECTBEHHBIX
SIBJICHHH, a TaK)Ke JIEATeILHOCTH YesioBeka. He oxuaaeTcs, 4To mpocToe BOCTIPUITHE CI1ab0ro
H_IYMOBOFO I/IMHy.lIbca n3 ynaneHHor O UCTOYHHKA, B3pI>IBHOF 0 UJIn ,upyr Oro, OKaxeT KaKOe-HI/IGO
OTpHIIATEIHLHOE BO3JAEHCTBUE HA MOPCKUX MIIEKONUTAIOIIMX. Bo3AeiicTBHE HA TOBEICHUE

JOJIZKHO OBITE HC3HAYUTCJIbHBIM, Y3KUM HWJIX MCCTHBIM U KPATKOCPOYHLIM.
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Onepauuu

[Tany6a niatdopmbl « Moauxknaxy» Bo3BbllIaeTcsa Ha 14 M HaJ cpeqHUM ypoBHEM Mopst. K
CTPYKType no0aBisieTcst 1oObIBatoLIMi Moty k. Ero noanepxuBaet keccoH miathopmsl
«Monuknak». Bce 000pynoBanue, CBI3aHHOE ¢ 100bIueit HepTH 1 OypeHHeM, HaXOJUTCS
HaMHOT'0 BbIIIE YPOBHs BO/bL. OT/ENbHbIE OETOHHBIE OypOBbIE YCTAHOBKH, KAKUe KaK
mwiardopma «Moauxknaxy, OTHOCUTEILHO TUXHUE B oTcyTcTBHe Oypenus (Hall and Francine 1990,
1991). B npouecce oneparuii no 1o0pI4e BOZHUKAET JTOMOJHUTEIbHBIN IIyM 000py10BaHHS MO

T0OBIYE.

Nmeetcst oueHb Malloe KOJMYECTBO JAHHBIX T10 IMTyMY, CBI3aHHOMY C JESTCIIEHOCTHIO TI0
no6srue (Richardson et al. 1995a). Heckonbko cymiecTBYIOMIMX U3MEPEHHH OBLITO CIETAHO C
YCTaHOBJICHHBIX HA THE METAJUTMYECKUX TUIAT(HOPM HITH UCKYCCTBEHHBIX OCTPOBOB.
HckyccTBEHHBIE OCTPOBA SIBIAIOTCS OYEHb TUXUMH 110 CPABHEHUIO C IKCIUTYaTaIl[HOHHBIMH
MOpCKUMH I1aTopmamu Ha Metaumaeckux onopax (Gales 1982). Tuxwuii xapakTep 0oCTpOBOB
OH O0BSCHSJI IIOXO0H 3ByKOMPOBOINMOCTHIO KAMEHHBIX M HACBHIMTHBIX OCTPOBOB. Cienyer
OTMETHUTh, YTO BBIIICYITOMSHYThIC HCKYCCTBEHHBIC OCTPOBA IMOTYYAIH HJICKTPOTTUTAHNE C
oepera. [Tnardpopma «Monuxnaxy n3rotroBiaeHa u3 OETOHA U 3allOJIHEHA TBEPIIM 0aIaCTOM.
Takum oOpa3om, TPOBOAMMOCTE IITyMa pH J0OBIYE B BOy HH3KA. TeM He MeHee, maTdopma

«Monuknak» ocHalieHa OOPTOBBIMU I'€HEpaTOPaMU YHEPTUU.

[Tnardopma «Monuxknaxy» Oyner 3aHUMaTh OJJHO U TO e MOJ0XKEHHE, M0 KpaliHel Mepe,
B Teuenue 10 net. CnenoBarenbHO, Kak MPOTHO3UPYETCS, BO3IEUCTBHE HA MOPCKHUX
MJIEKOTHUTAIONINX OYEeHb JIOKAIM3UPOBaHO. BepoaTHO nMpuBBIKaHUE, B OCOOEHHOCTH, €CIIN
MJICKOITHTAIONINE OOHAPYXKAT IMOOJIU30CTH MHITY. B 11e710M BO3IeHCTBUE HETIOABMKHON
m1aTGopMbl Ha TIOBEJICHUE, TO-BUAUMOMY, KOJIEOTIOTCS OT MPEHEOPEKUMO MAIIbIX 10
HC3HAYUTCIIbHBIX, ABJIAIOTCA Y3KUMHU U JOJTOCPOYHBIMU. ITO MOKHO MMpEaACTaBUTb KaK

HpeHe6pe)KI/IMO Majioe BO3JIeiicTBHE HA TIOMYJIAINH.
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CyOda u nodku

B Ha6unbckom 3anuBe BOm3H n. Kartanrnu OyaeT pacnonaratscs 6a3za cHaOXeHUs.
KopcakoB XonMck — 3T0 OPT cHaOXeHHs, U3 KOTOPOTO Cy1a CHa0KEeHUs OyayT MepeBO3UTh

MaTepual Ha miarhpopmy «Moauxnaxy. Pelic B 0JHy CTOpOHY 3aHUMaeT oT 3 10 4 AHEH.

[IupoKOMmOIOCHBIH YPOBEHh HCTOYHHKA (HA pACCTOSIHUU | M) JUTst OOJIBIIMHCTBA MAJTBIX
cynoB Haxoautcs B auama3one 170-180 nb ma 1 _ITa (Richardson et al. 1995a).
[InpoKOoIOIOCHBIE MTOIBOIHBIC 3BYKH, H3/1aBaeMbIe CYTHOM TIOCTaBKU Pobepm Jlemep, nmenn
unteHcuBHocTh 130 nb Ha 1 _Ila Ha paccrostaum 0,56 kM (Greene 1987). Ha HexoTophIx cyaax
UCTIOJIB3YIOTCS BCIIOMOTATEIbHbIE BUHTHI HA HOCY CYyJTHA JUTsl 00JICTYCHUs MAaHEBPUPOBAHHSI.
[InpokoroNoCcHbIE MOIBOIHBIC 3BYKH, H3/1aBaeMble CyTHOM Pobepm Jlemep, TOBBIIATIHNCH HA
11 nb npu pabore BcrioMorateabHbIX BUHTOB Ha HOCY CYJIHA [0 CPABHEHUIO C YPOBHEM 3BYKa,
Korzia BUHTHI He pabdoranu (Greene 1985, 1987). Ha cynne Pobepm Jlemep BOKPYT BUHTOB
umeroTces coria. LIIupokomonocHbIi ypoBeHb IIyMa CyJI0B 0€3 COTIa HITH KOJIITaKOB BOKPYT
MIPOIEIEPOB MOXKET MpUOIM3uTENbHO Ha 10 b nmpeBbIaTh ypoBEHb IIyMa Cy10B C COIUIAMU

(Greene 1987).

Mopckue MmnekonuTaroLwime

Peakuuu ycaTbIx KUTOB Ha IIyMBI JIOJJOK U IpyTHE IIyMbl BKIIIOYAIOT B ce0s U3MEHEHHE
HAIPAaBIICHUS U CKOPOCTH JBUKCHHSI, CKOPOCTH BBIITyCKaHUs (DOHTAHA U YaCTOTHI U THIIA
Bokaym3arui (Richardson et al. 1995a). YcaTbie KUThI MOTYT MPUOIMKATHCS K JIOJIKAM HIIHA
u3berarp ux (Watkins 1986). Haubomnee cuiibHOE cTpemMiieHne K W30eKaHUI0 BO3HUKAIO, KOTa
JIOJIKW HEMOCPEICTBEHHO MPUOJIMIKATIUCH WIIH KOTJIa IITyM CyiHa pe3ko n3mensics (Watkins
1986; Beach and Weinrich 1989). ['opOaTbie KUTHI pearupoBaiy Ha JIOJKU HA PACCTOSHUH, 10
Kpaiineit mepe, ot 0,5 1o 1 kM, 1 ObUTH 3aMEYCHBI peaKIysl N30eKaHUs U APYTHE PEaKIuu B
HECKOJIBKUX 00J1aCTAX HA PACCTOSHUM HECKOJIBKUX KuioMeTpoB (Jurasz and Jurasz 1979; Bauer
1986; Dean et al. 1985; Bauer and Herman 1986). Bo Bpemst HEKOTOpBIX JE€HCTBUIA U B

HEKOTOPBIX MOJI0KEHUAX TOpOaThie KUTHI IEMOHCTPUPYIOT CIA0YI0 peaKLUIO Ha JIOJKU HITH
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BOOOIIIe HE TPOsBIIOT HUKakoi peakmun (Watkins 1986). ['peHnanackuie KUTH TaKxke
pa3zHoOO00pa3HO pearupyroT Ha JIOAKHU. MI3HaYaaIbHO OHM MOTYT COPUEHTHPOBATHCS B HANIPABICHUU
OT JIOJIKH, 32 YeM ClIeAyeT OTCyTcTBHE BuanMOi peakuuu (Atkins and Swartz 1989). MennenHo
JBUKYLIASICS JIOAKA MOXKET MPUOIU3UTHCA K TPEHIIAHICKOMY KUTY, HO pe3Koe U3MEHEHHUe Kypca
WJIA CKOPOCTH JIBUTATENs BhI3bIBaeT peakiuio (Goodyear 1989; Mayo and Marx 1990; Gaskin
1991). [1pu npubauKEeHUH JTOIKA MaTepU TPEHIIAHCKIX KUTOB CTAHOBSITCS MEXIY CyJHOM U
JeTeHbIIEeM U BeayT cebst cnepkanHo (Richardson et al. 1995a). biusko cBsizaHHbIe ¢ HUMU
rpennanackue kuthl (Bowhead whale) HaunHaroT n36erarh J1040K Ha TU3EIHHOM IMUTAHUH HA
paccTosiHuU 4 KM; CHayayia OHH MBITAIOTCS YIAIUTHCS, a 3aTeM IUIBIBYT B HAPABICHUH,
nepneHauKysipaoM Jojake (Richardson et al. 1985b,c; Koski and Johnson 1987). [Ipu aTom oHuM
MOTYT YJQIUTHCS HA HECKOJIBKO KAJIOMETPOB, XOTSI HEKOTOPBIE TPEHIIAHICKAE KUTHI MOTYT
BO3BpAIaThCs B 3Ty 00J1aCTh uepe3 AeHb. [ peHIaHICKue KUThI CUJIbHO PearupyroT Ha JIOAKU 1
OBICTPO YIAISIFOTCS, U3MEHSIIOT TIOBEJICHUE MPU HBIPSHUY WU IEMOHCTPUPYIOT IPYTHE
W3MEHEHUS MToBeIeHUs Mpu npubamxkeHuu o0k (Richardson et al. 1995a). Bo3aeiicTBue HocuT

BPEMEHHBIN XapaKTep.

Haxonsch Ha CBOMX FOXKHBIX JIETHHUX IUIOLIA/IKAX, CEPbIe KUTHI IEMOHCTPUPYIOT C1a0yIo
PEAKIMIO HAa MEJUIEHHO JBYKYILNECS UM CTOSIIHIE Ha SIKOPE Cy/a, HO BCE K€ MPOSBIISIOT
KPaTKOBPEMEHHYIO PEaKIfio OercTBa Ha OBICTPO JABMIKYILUECS JIOJKU H/UITH JIOJKH, CIeTyIOIIne
HeycTtoiunBbIM KypcoM (Reeves 1977; Swartz and Cummings 1978; Swartz and Jones 1978,
1981). Ilo-BuauMOMYy, KMTHI TPUBBIKAIOT K MPUCYTCTBHIO JIOJJOK HAOMIOACHUS 32 KHTAMHU 32
BpeMs 3UMbl. CepbIX KUTOB HEBO3MOXHO CEPBE3HO MOTPEBOXKUTH IIIyMOM MaJIbIX CYZ0B, HO OHU
U3MEHSIOT F0JI0OCOBOE TIOBECHUE, YTOOBI KOMIIEHCHPOBATh MacKUpyommue 3P QeKTsl myma
(Dahlheim 1987). HanpsbkeHHOE ABMKEHHUE CYIOB MOXKET 3aCTAaBUTh CEPHIX KUTOB MOKHUHYTh

naHnyto momanky 3umMoBkH (Rice and Wolman 1971; Gard 1974; Reeves 1977).

Bo Bpemst Murpamnuu cepbie KUThl MOTYT H3MEHUTH HAMIPABICHUE JBUKCHHUSI, HAXOSICh B
npeaenax ot 15 1o 300 m ot cyana (Schulberg et al. 1989). Oxnako coolmaeTcst 0 60IBIIIOM
konmuecTBe cToiakHoBeHH (Patten et al. 1980; Schulberg et al. 1989). B6au3u 3anagroro

oepera CeBepHON AMEPHKH CYIIIECTBYET BO3MOXKHOCTh TOTO, YTO MApIIPYT MUTPAITUU CEPHIX
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KUTOB OBUI CMEILIEH BIITyOb MOPSI IPUOPEKHBIM JBH)KEHUEM CY/I0B M JPYTUMHU BOJHEHUSMH,
BbI3BaHHBIMH desioBekoM (Rice 1965; Wolfson 1977). Tem He MeHee, H3MEHEHUE MapIIpyTa
MOTJIO BOSHUKHYTD IO APYI'UM NpHUYMHAM, U HCT JaHHBIX, ABHO YKa3bIBAIOIIUX HA TO, YTO 3TO
CIIEZICTBHE CYJ0XOACTBa. B 11e710M, O0ITbIIIas 4acTh BOCTOYHON TOMYJISIIIMH CEPHIX KATOB
IIPUBBIYHBI K CyJlaM U IIOJBEPKEHBI IIIyMY U BOJIHEHUSAM CO CTOPOHBI APYTIUX JECHCTBUN
YeJI0BeKa, U MOMYJISIH BOCCTAHOBHIIACH TTOCTIE cOOpa yposkas. DTO 03Ha4YaeT Maioe odriee

BO3JICUCTBUE BOJIHEHUM MIIU €r0 OTCYTCTBUE HA YPOBHE IOIMYJISLIAH.

Jlenb(UHBI TEPIUMO OTHOCSTCS K CyJIaM BCEX Pa3MEpPOB U 9acTO MPUOIIIKAIOTCS K HUM U
MJ1aBalOT B HOCOBBIX WJIM KOPMOBBIX BosTHaX (Shane et al. 1986). B apyroe Bpemst BubI
nenb(UHOB, O KOTOPBIX U3BECTHO, YTO MX MPHUBJIEKAIOT JIOAKH, H30€eratoT ux. D10 n3bexxanue
4acTO CBSI3aHO C MPEAIIECTBOBABIINM MIPECIICOBAHUEM KUBOTHBIX C UCTIOJIB30BAHUEM JIOJIOK
(Richardson et al. 1995a). JIpyrue Buasl u30eraroT 10/10K. B 11e510m, Menkue KUTooOpa3Hbie
n30eraroT JI0/I0K, eciii OHM mpuommkaroTes Ha 0,5—1,5 kM, mpuyemM HEKOTOPHIE BUIBI

JIeMOHCTPHPYIOT n3bexxanue Ha pacctossHuM 12 kM (Richardson et al. 1995a).

[ToxBoMIst UTOT, MOXKHO CKa3aTh, YTO KUTHI cJ1a00 pearupyroT UM JeMOHCTPUPYIOT
MEUIEHHY10, MaJI03aMETHYI0 pPeaKInio U30eKaHus Ha JIOJIKH, MEUIEHHO JIBUXKYIIHECS O
cTabMIbHOMY Kypcy. Eciu cyiHO U3MEHSET KypC W/WIIM CKOPOCTh, BEPOSTHO, YTO KUT OBICTPO
yIuibIBeT. Peakius n3bexxanus CTaHOBUTCSA HauboJjee CUIIbHOU, €CIIN JI0JKa ABMKETCS
HENOCPEACTBEHHO B HalpaBiIeHUU KuTa. [loTeHIManbHOE BO3AEIICTBIE HA ITOBEEHNE yCAThIX U
3y0aThIX KUTOB CO CTOPOHBI OTJIEIBbHBIX PEIICOB Cy10B CHAOKEHUS B TEUEHUE JACUCTBUS MTPOEKTA,
BEPOSITHO, OyIeT HE3HAYUTEIBHBIM, JOJITOCPOYHBIM M U3MEHATHCS OT Y3KOTO IO MECTHOTO.
Bo3zaeiicTBue Ha momy Uy JOJDKHO OBITH TPEHEOpEKUMO MasibiM. Bo3aeicTBue Ha MOPCKUX
MJIEKOITUTAIOLINX MOXXHO CHU3HTD, €CIIH JIOJKA CIEAYET M0 CTAaOUIBHOMY KypCy CO CTaOMIBLHON
CKOpOCTBIO BCEra, Korja 3To BO3MOkHO. B «Ilnane 3ammThl Okpyskaromien cpeapn yKka3zaHo
pasmeleHe NpuoOpexHbIX 001acTel, HIMPOKO MCTIONIB3YEMBIX TIOJCHIMU U KUTaMHU. DTUX
oOnactelt KOpaOiau U JOJKU JOJHKHBI H30€raTh, YTO MMO3BOJIMT CHU3UThH OTEHIIUAIBHOE

BO3/CHUCTBHUE 10 YPOBHS MPEHEOPEKUMO MAJIOTO.
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Mopckue nTuubl

OObIuHas ACATCIIBHOCTb CYJOB Ha MOPC, IMO-BUANMOMY, OKA3bIBACT HC3HAYHUTCIILHOC
BJIMAHUC HAa MOPCKHUX IITHULI. HeKOTopme BU/bBI ITPUBJICKAIOT 6ypOBI>Ie YCTAaHOBKHU U Cyaa.
HeHOCpe,Z[CTBeHHOC BO3,Z[CI\/'ICTBI/IG Ha JpYyTHUC BUABI MAJIOBEPOATHO, ITIOCKOJIBKY MOPCKHUC IITHLIBI
OYCHb MMOABWIKHBI U C JICTKOCTHIO MOT'YT n30erath CYOB B IIOJICTC UJIX ITPU HBIPSAHUH. 3Hepma,
KOTOpasda paCXodyeTCsd Ha 5TU PCAKUC IBUKCHUA I/I36C)K3.HI/I${, HC3HA4YNUTCJIbHA U HC OKa3bIBACT

BOSI[CfICTBI/I?[ Ha CKXCAHCBHBIC 3aTPAaThl SHCPIrUun OTILGHLHOﬁ IITHIBI.

Bo3zaeiicTBue niryma v BOJTHEHUH, CO3/]JaBAEMbIX CAMHUM CYJHOM, Ha TITUI] JaHHOM
o0acTu ManoBeposTHO. [ITHIIBI BO BceM MUpe MPUCTIOCOOUIHICH K IBUXKEHUIO CYIOB.
HexoTopble BUAbI, TAKME KaK CEBEPHBIN TIIYIbIII U YaHKH, B JEHCTBUTEILHOCTH MPUBJICKAIOT
Cy/Jia, U OHHU YaCTO CJIEAYIOT 32 HUMU Ha NPOTSXKEHUU MPOIOKUTENIbHBIX IEPUOJOB BPEMEHU
(Wahl and Heinemann 1979; Brown 1986). Takum 006pa3om, IIryM 1 BOJTHEHHSI, CO3/1aBAEMbIE
OOBIYHBIMH OTIEPALIUSIMUA MOPCKHX CYJIOB, HE OKa3bIBAIOT BO3JCHCTBHS HA MOPCKHX NTHII B

BOJaX OTKPBITOro Mopsi. Bo3aeiicTBre JOMKHO ObITH MPEHEOPEKUMO MaJIBIM.

Opna u3 mpo0eM COCTOUT B TOM, UTO CYTHO MOXKET IMOTPEBOKUTH KOJIOHUIO IITHII,
poxojs MUMO. Busibl, rHe3ismmecs Ha yTecax, HOJIat0TCsl peakLuy TaHUKHU, BbI3BaHHON
HGfICTBI/ISIMI/I, KOTOPBIC COBCPIIACT YCJIIOBCK. Ecmm B3pPOCJIBIC IITULBI BDEMCHHO MMOKUAAOT
KOJIOHMH, 3TO MOKET MPUBECTHU TAK)KE K MOBBIIIEHHOMY UCTPEOJICHUIO UL, OCTaBIIUXCS 03
IIPUCMOTPA, MOJIOIBIMHU YallkaMU U BopoHamH. OCHOBHas MpodemMa — 3TO ABUKEHHE
BEPTOJIETOB, HO CAMHU CyJla MOTYT OKa3aTh HE3HAYUTEIbHOE UM YMEPEHHOE, MECTHOE,
CPEIHECPOYHOE CYIIECTBEHHOE BO3/ICICTBHE, €CiM KOJoHUA 3aHsTa. B [1nane oxpaHnsl
OKpY’Kalollel cpefibl yKa3aHbl KOJJOHUHM U PACIIUCaHUE MX MCIIOJIb30BaHMs NTULlaMU. M30exanue
KOJIOHUH C/I€TIaeT BO3JIEHCTBUE PEeHEOpekuMO MajibiM. OCTOPOKHOCTh B MOPCKON IPAKTHKE
yKa3bIBaeT Ha TO, YTO CyJ1a MOCTABKH JIOJKHBI IEpKAThCs Ha MPUEMIIEMbIX PACCTOSHUSAX OT

JF00BIX KOJIOHUN MOPCKHUX TITHII.
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Bepmosniembl

ITepconan nepeBozar u3 Hornmukos Ha matgopmy «Monuknak» Ha Beproiere. J[Ba
BEpTOJIETa HAHUMAKOTCS HA KPYTJIBIM IO/ Ha MPOTSKEHUU dTana dKCIUTyaTalluy, U OAUH

JIOTIOJIHUTEIIbHBIHN BEPTOJICT HAHUMACTCS HA BpEMs OHepaHI/Iﬁ 1o 6prHI/IIO

BepTosneTsl 70CTaTOUHO ITYMHBI IO CPAaBHEHHIO € JIETATEIbHBIMU aliapaTtaMu ¢
(UKCUPOBAHHBIM KPBIJIOM. Y POBEHb HCTOUYHHUKA IITyMa BEPTOJIETA B BO3JyXE MOKET COCTABIISTh
okono 150 nb va 1 Ila (Richardson et al. 1995a). 3Byk m1oxo nepenaercs U3 Bo3ayxa B Boay. B
BEpPXHEM BOASTHOM cToJioe (0T 3 10 18 M riyOMHBI) BOCTIpUHIMAEMBII YPOBEHD IIIyMa 3aBHCHUT

OT BBICOTHI JIeTaTeNbHOTO anmnapara Haj Bojoi (Richardson et al. 1995a) cnexyromum obpazom:

BricoTa (M) nbual Ila
152 109
305 107
610 101

[Tpu OTKJIOHEHHH OT BEPTHKAIK OOJIbIIE, YeM Ha 13°, GoJIbIiast 4acTh 3ByKa OTPaXKaeTcst OT
MOBEPXHOCTU MOpsi. TakiuM 00pazoM, IIIyM JIETATEIFHOTO anmnapara CIIBIIIAM IITaBHBIM 00pa3omM
B IpeJieniax KoHyca ¢ yriioM 13° mox nerarensHbiM anmaparoM. O61acTh MOTCHIHATEHON
CIIBIIIMMOCTH TOBBIIIAETCS C POCTOM TIIyOHHBI, HO 3BYK TaKXKe Ocia0eBaeT MpH yBEIMYCHUN
riyOunsl. Tak, Bell 214ST Obut cipimmm it TuapodoHa Ha riryOuHe 3 M B TedueHue 38 ¢, HO
nuib B Tedenue 11 ¢ Ha rimy6une 8 M (Richardson et al. 1995a). Hexotopsie 3Byku
aBUAIIMOHHOTO MPOUCXOXKICHHS MTPOHUKAIOT B BOASHOM CTOJO MPU OTKJIOHEHUH OT BEPTUKAIIH

Ha yroJ 6osbiie 13° mpu BOJHEHHWH HA MODE.

Mopckue mnekonuTaroLwime

.HaCTOHOFI/Ie, BBIXOJAIIMUEC HA 6eper BO BpEMs pOAOB UJIHU JIMHBKHU, OYCHDb YYyBCTBUTCIIbHBL

K BO3MYILECHHIO, BEI3BAHHOMY JieTaTeNbHbIMU anmnaparamu (Richardson et al. 1995a).
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JletaTenpHbli anmapar ¢ GUKCHPOBAHHBIM KPBIJIOM, NPOJIETAIOUINI HAa HU3KOW BBICOTE MEHEE
60—120 M, u BepTOJIETHI, TTpoJsieTatomue Huxe 305 M, MOTYT BbI3BaTh MAHUKY CPEIX B3POCIBIX
TIOJIeHEeH OOBIKHOBEHHBIX M CMEPTh MOJIOJIBIX TIOJICHEH, BhIIeqmuX Ha Oeper (Johnson 1977,
Bowles and Stewart 1980; Osborn 1985). He Bce 0ObIKHOBEHHBIE TIOJICHU PEarupyrOT TAaKUM
o6pa3om. TiojeHH, MPUBBIKIIHNE K JIETaTEIIbHBIM allapaTaM, MOTYT pearupoBaTh c1ado Wiu
BooOMIe He pearnpoBath (Johnson et al. 1989). CeBepHble MOpPCKHE KOTUKH M CEBEPHBIE MOPCKHE
JbBBI OOBIYHO MYTAIOTCS U YXOIST B BOJLY ITPH HU3KO JIETsILEM JieTatenbHoM anmnapate (Calkins
1979; Withrow et al. 1985; Herter and Koski 1988; Johnson et al. 1989). B HekoTopsIx cirydasx
OBICTpOE MOTPYKEHHE B BOAY MOKET OBITh MaHUYeCKUM OercTBoM. CyIIeCTBYeT Majioe
KOJIMYECTBO HAOJIOICHUI 3a peaKIuel TIoJieHeH B BOJIE Ha JieTaTelbHbIe anmnaparsl. [lepeners

Ha HU3KHUX BBICOTAX MOTYT 3aCTaBUTh HEKOTOPBIX )KUBOTHBIX HBIPATH (Richardson et al. 1995a).

3y0atble KUTHI pearupyroT Ha JIeTaTelbHbIE anmnapaTsl mo-paznomy. Hekotopslie Oemyxu
UTHOPHPOBAIHU JeTaTeIbHbIe anmnapaTsl Ha BeicoTe 500 M, HO HBIPSUIH B BOJY Ha Oosee
JUIATENbHBIE TIEPUO/IBI M MHOTIA YILIBIBAJIM, €CIIM annapaT Haxoauscs Ha Beicote 150-200 m
(Bel'kovich 1960; Kleinenberg et al. 1964). OnuHOYHBIEC )KUBOTHBIE HHOT/IA HBIPSIJIH, pearupyst
Ha nosieT Ha BeicoTe 500 M. BOmu3u Ansicku HEKOTOpbIE OeTyXy He MPOSBIISUIN HUKaKOU
peaKkuuu Ha caMOJIEThI WIIK BepToJieThl HAa BhicoTe 100—200 M, TOr1a Kak Apyrue pe3Ko yXOoauiau
01 BOAY WJIH YIUTBIBAIH TIpH niepenierax Ha Beicote 10 460 M (Richardson et al. 1991). Hapsaubt
HBIPSUTU, pearupysi Ha BEPTOJIETHI, MPOJIETAIOIINE HA BHICOTE HUKE 244 M U, B MEHBIIEH CTEIICHH,
Ha BbicoTe 305 M (Kingsley et al. 1994). HexoTopsle KanaaoTsl HE MPOSBIISIIA HUKAKOW Peakluu
Ha BEPTOJIETHI U CAaMOJIETHI, TPOJIETAIOIKE HAa BBICOTE 150 M, HO HEKOTOPBIE HEMEIJIEHHO
yxoauiu ot Boxy (Clarke 1956; Mullin et al. 1991). benokpsuias Mopckasi CBUHbSL M Spinner
Dolphins (??) pe3ko pearupoBanu Ha moJsieT Ha Bbicote oT 215 1o 300 m (Withrow et al. 1985; B.

Waursig in Richardson et al. 1995a).

Kutbl MuHKe U IpeHIaHICKHe KUThI pearupoBalld Ha NoJeT Ha BbicoTe oT 150 mo 300 m
HBIPSTHUEM, I3MEHEHHEM XapaKTepa HbIpSTHUS WK nmokuaany obmacts (Leatherwood et al. 1982;
Watkins and Moore 1983; Payne et al 1983; Richardson et al 1985b,c). Bonnenue, npuannsemoe

rop0aThIM KUTaM BepTOJIeTaMH, 3To Mpoliema Ha ["aBaiisx, 1 BepTojieTaM 3aIpenieHo
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npUOIMKATHCS K TOpPOAThIM KMTaM Ha psAMoe HakJIoHHoe paccTosiHue 305 M (Tinney 1988;

Atkins and Swartz 1989; NMFS 1987).

Cepble KUThI MHOTIa pEarupyroT Ha MOJIET JIETATEILHOTO ammapara Ha BeicoTe Menee 400
M (Ljungblad et al. 1983; SRA 1988; Clarke et al. 1989). B uncio peakuuii BXOIAT pe3Kkuii

Pa3BOPOT, HBIPAHUE, MAaTh NPUKPBIBACT ACTCHBIIIA TCJIOM, UM ACTCHBINI 3aIlJIBIBACT 11O MAaTh.

Huzko netsiiye BepToneThl 0Ka3bIBalOT HE3HAYUTENIBHOE, KPAaTKOCPOYHOE U Y3KOE
BO3/ICMCTBUE HA MOPCKHUX MJIEKOMUTAIOIIMX B BOJIE U HE3HAYUTEIBHOE, MECTHOE, JOJITOCPOUYHOE
U CYILECTBEHHOE BO3/ICIICTBIE Ha TIOJCHEHW Ha HA3eMHBIX MECTaX, KyJa OHU BBIXOJIST.
Bepronerst qomxHs! nposierats He HUXKE 600 M, €clid TOJIBKO 3TO BO3MOXKHO. [lstku,
UCIIOJIb3yEMBbIE TIOJICHSIMU, YKa3aHbl B «Il1aHe oXpaHbl OKpy Kalollel cpebl», U MPOoJIeTaiolne
JeTaTeNbHBIC aNnapaThl MPOEKTa JOJKHBI UX n3berarh. JlerareIpbHBIM anmaparam 3arpernieHo
MPOJIETaTh HU3KO HaJ 00BbEKTaAMH JUKOM MPUPOIBI, YTOOBI MACCAXKUPHI MOTJIM ' PAaCCMOTPETh BUA'
WIH ¢ 1eNbI0 poTorpadupoBaHus. ITH MEPHI IOHU3AT BO3JCHCTBIE HA MOPCKHX
MJIEKOMUTAIONINX, BKIIIOYas TIOJCHEH, HaXOsIIUXCcsl Ha Oepere, 10 ypOBHS MPeHEOPEeKUMO

MaJjoro.

Mopckue nTuubl

BonbIIMHCTBO MOPCKHX MTHIL B3JIETAIOT WM HBIPSIFOT B OTBET Ha HU3KO MPOJIETAIOIINIA
JeTaTenpHbIN anmapar (Hanpumep, Polar Gas Project 1977; LGL Ltd., HeomyOiMkoBaHHEIC
nanHble). CyIIeCTBEHHOCTh STOTO BOJIHEHHUS, BEPOSTHO, HU3KA, €CIIH MOJIETHI PeAKH. B ogHOM U3
HECKOJIbKUX CUCTEMAaTHUECKUX UCCIICAOBAHUI BOJIHEHHS, BEI3BAHHOTO JICTATEIHbHBIMH
anmnaparamu, Ward and Sharp (1974) o6Hapy>kuiu, 4TO JIMHSIOLINE HBIPKOBBIE YTKH B MOpPE
Bodopra He nposBiIsIM BUAUMON peakuy Ha MpoJIeTaroluii BepToseT Ha Bbicote 300 M Hax
ypoBHeM Mopsi. Ilepenersr Ha BeicoTe 100 M He OKa3bIBaJIM OUYEBUIHOTO BIUSHHS Ha OOIIYTO
JESTeTBHOCTD M0 KOPMJICHHIO WIJIA Ha pa3Mep MOIMYJISIUH, XOTS YTKU MPOSBIISIIN

KPaTKOBPEMEHHYIO peakIfio U30exKaHusl.
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HccnenoBanue qpyrux BUIOB B APYTUX CUTYAIHSIX TIOKa3alli pa3HOOOpa3ue peaxiuii Ha
nposieTaromue Jerarenbable annapatsl (Davis and Wisely 1974; Gollop et al. 1974a,b;
Schweinsburg 1974; Koski 1975, 1977; Barry and Spencer 1976; Fyfe and Oldenorff 1976; Platt
and Tull 1977, Fletcher and Busnel 1978; Webb 1980). B nieiiom 31 ucciaeaoBaHus
MOJTBEPKIAIOT TO YTBEPIKACHUE, YTO MTHUIBI PEarHpYIOT, TTIABHBIM 00pa30oM, Ha IOJIET Ha
HU3KOM YPOBHE, U Pe3yJIbTaT 3TOU PeaKLMU OOBIYHO OBIBAET KPAaTKOCPOUHBIM. TeM He MeHee,
yIpaBJCHUE BEPTOJIETaMH, paOOTAIONIMMH IO MPOEKTY (YKa3aHHe MUHUMAIBHBIX BBICOT,

OrpaHUYEHUE MAPLIPYTOB), HAPABJIEHO HA CBEACHUE K MUHUMYMY JIaXKe TaKUX PEaKLUH.

HauOonpIiero BHUMaHUs 3aCITyKUBAIOT KPYITHbIE KOJIOHUU THE3/SAIIUXCS MTHII.
Beproner, nponeratomuii BOJIM3M KOJOHNUH, CIIOCOOEH BbI3BaTh MAaHUUYECKYIO PEAKIUIO NTHII,
YTO MOJKET IPUBECTHU K NOTEPH SIMIl U HE YMEIOIUX JIeTaTh ITEHI0B. Bo3aelicTBre MokeT
U3MEHATBCA OT YMEPEHHOTO J10 3HAYMTEIBHOT0, MOKET ObITh MECTHBIM U JIOJTOCPOYHBIM U
CYLLIECTBEHHBIM.

Bepronerst OynyT ieTath Ha MUHIMaJIBHOU BBICOTE B 600 M, €CITi TOJIBKO 3TO
BO3MOYKHO, M TWJIOTHI MOJIY4alOT MHCTPYKLUH 110 H30€KAHUIO TOBTOPSIOLINXCS MOJIETOB HAJI
CKOIIJICHUSMU NTHL /WU Ba)KHBIMU MeCTaMH oOuTaHus NTHL. Bo3aelicTBue Ha NTULl B
OTKPBITOM MOpPE TOJHKHO OBITh MPEHEOPEeKUMO Masto. JIUpeKTUBHI 110 U30€XKAHUIO KPYITHBIX
KOJIOHHMH MTHII TOJDKHO OBITh OcHOBaHO Ha padbote Nettleship (1980) mnu kakoM-11u60 1pyrom
cTporoM npotokoie. B atux aupextunax Kananackoii ciryk0bl ®HBOM MPUPOIBI PEKOMEHIYETCH,
9TOOBI JIETaTEeNIbHbIE allapaThl HE NPUOIMKATIUCH OJIMAKeE 8 KM 110 HAIIPABICHUIO K MOPIO U 3 KM
10 HAMPABJICHUIO K 3eMJIe K KOJIOHMH MOPCKUX NTHLl ¢ 1 anpens no 1 HoaOps. B «I1nane oxpansl
OKpY2KarolleH cpeb» JOKYMEHTUPOBAHO Pa3MEIEHUE KOJOHUM MOPCKHUX NTHIL] B JPYTUX
o0JacTeil CKOIUICHUs MITHULI, CBA3aHHBIX ¢ MopeM. [IpuMeHeHne 3TUX Mep CMATYEHUS

o0ecrnieunBaeT MpeHeOpPeKUMO Mallblii ypOBEHb BO3JICHCTBHS HA MTHUILI.

Bo3peucrteue pasnuBoB HedTn
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Hedts no6siBaetcs Ha uiathopme «Moauknaky, a 3atem nepenaercs B [IHX
MMOCPEJICTBOM IO3€MHOT0 TpyOoIpoBoia. B m000ii 1aHHBIE MOMEHT BpEMEHHU TPYOOIPOBO/T
conepxut 147 M nedrn. Hedrs xpanutes B [THX. I[THX npeacrapmsier co6oii TaHKep HIH3KOTO
nenosoro kiacca ¢ geaseidroMm 150 000 ¢ emrocteio gi1g 120 000-140 0000 T unmu oxkoso 10-12
nHert mooerau. Ha ITHX Bo3MoxkHO aBapuitHOe oronHoe otcoequHenue. Hedts nepenaercs u3
[THX Ha yeTHOUYHBIN TaHKEP AJIs MEPEBO3KHU B TTOPT. Pa3nuBel HepTH MOTYT MPOU30UTH BO
BpeMs [TPOMBIBA, TIPH MOBPEXKAECHUH TpyOoIpoBoa, aapuu B [THX nim 4emHOYHOM TaHKepe

WJIU TI0 IPUYMHE OMMOKH orepaTopa MpH nepenade HedTu.

B cnenyronux pazgenax paccMaTpuBaeTcsl NOTEHIMAIbHOE BO3ACHCTBHE pa3iuBa HEPTH

Ha MOPCKHUX NTHLl U MOPCKUX MJIEKOIIUTAIOIIMX B paiioHe ocTpoBa CaxalluH.

Mopckue nmuuybi

Mopckue NTHIBI UCTIONB3YIOT BO3LyX, HAXOSIIUICS BHYTPHU MEPhEB U MEXKIY HUMU IS
n3omsnu. HedTh MoKpeIBaeT nephs, pa3pyuiast UX U30JHUPYIOUIHE U BOJOOTTAIKHBAIOIINE
coiictBa (Mansfield 1971; Clark 1984). Heckonbko MHUJUITMIAUTPOB HEPTH HA ONIEPEHUH
MOPCKOM MTHIIBI BEI3BIBAIOT CMEPTh B TEUCHNE HECKOIBKHX JHEH. Koka oy meppsiMu HaMOKaer,
Y IITUIBI HE MOTYT KOMIICHCUPOBATH TEIUIOBbIE OTEpH. B X001HO# BO/IE NITHIIBI, HCTIAaYKaHHBIE

HE(PTHIO, TOTHOAIOT.

PaznuB HedTi Ha Mope MoxeT youTth aecatku Toicsia ntui (Clark 1984; Piatt et al.
1990). He Bcex MepTBBIX NTHIL BEIOpAchIBaeT Ha Oeper, HOATOMY ITPU MHOTHX OLIEHKaX
CMEPTHOCTH B JEHCTBUTEIBLHOCTH MPOUCXOAUT HegooueHka (Burger 1993). 1o onenke
Koponesckoro obmectsa Coeaunennoro Koponesctpa no 3amure ntuil 46 000 nTuil ymepio 3a
9 ner B paitone CoeTMHEHHOTO KOPOJIEBCTBA M3-3a HEJIETAILHBIX COPOCOB C HE(PTIHBIX CYJIOB, O
KOTOpBIX He cooOimanochk (Anon 1980). B pabote Vermeer and Vermeer (1975) cobpanst apyrue
OLIEHKH, MoKa3biBaronue, 9to ot 14 000 no 50 000 mruiy morubiv B pe3ysibTaTe MIaHOBBIX

3arpsi3HeHull y Opuranckux 6eperos 3a ueTsipe Mecsna. [1o ouenke Clark (1984) ot 150 000 no
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450 000 ntur morubaet exxeronno B CeBepHoM Mope U ¢ CeBepHOI ATIaHTUKE OT HE(PTAHBIX
3arpsizHeHui Bcex ucTouHUKoB (Clark 1984). ITo omnrenke Thomson et al. (1990) 21 000 g
NOru0aeT eXEeroIHO OT PA3JIMBOB MPH IKCIUTyaTalluu Ha ATJIaHTHYECKOM nodepexbe Kanaapl u

72 000 nTur; morubaeT eXXEeroaHO OT BCEX DKCIUTYaTallMOHHBIX pa3nuBoB B KaHae.

ITo onerke Brown et al. (1973) 12 000 nrui moru6io oT COMPUKOCHOBEHUS ¢ HE(DTHIO,
cOpoteHHOM ¢ cynoB Arrow u Irving Whale. Ob1iee KOTU4eCTBO Pa3IUTON HeTHU COCTABIISIO
10 000 000 surpos. Paznus ot 100 000 mo 200 000 mutpos youn 40 000 mrui BOIM3H
lonnananu, 1 OTHOCUTENHLHO HEOOMbIHE cOPOCH ¢ ABYX cyoB yommu 30 000 mruir BOm3u
nooepexbs [lanuu (Baker 1983). CkpoiThbie pa3imuBsl 110 oneHke yornu 18 000 MOpCKUX NTHI] B
3anuBe [lmacencus, Kanaga (Anon 1990). B pabote Piatt et al (1990) coobmiaetcs, 4to OT
100 000 mo 300 000 y6uTo cymuom were Exxon Valdez, B kotoporo 6s110 paznuto 260 000
Oappeneit ceipoii HedTu B posuBe [Ipunia Bunbsama, Amnsicka. J{axke HeOONbIIHe pa3IBbI
MOTYT BBI3BaTh MacCOBYI0 ruoesb Mopckux ntuil (Joensen 1972; Campbell et al. 1978).
KpynHelii pa3nuB, B TeUeHHE HECKOJIBKUX THEW HAXOASIIUICS Y THE3IAIENHCS KOJIOHUU (CMOTpHU
Shuntov et al. 1996) MmoxeT yOuTh OOJBIIIYIO TOTIO HBIPSIOMIMX MIPH OXOTE MTHIT (HAIIpUMED,

Murres) B aToit kononuun (Cairns and Elliot 1987).

B npoTHBONOI0XKHOCT CKa3aHHOMY BBILIE, COOOIIAETCS 00 OTHOCUTEIHHO HU3KOU
CMEPTHOCTH MPH HEKOTOPBIX OIPOMHBIX pasznuBax. Amoco Cadiz paznuna 230 000 TOHHBI CBIPOIA
He(TH, Mo TpuYrHe Yero 6610 3adukcupoBano Beero 4 572 morubmux mruil (Clark 1984). Ha
Arco Anchorage 6w110 paznmuto okosio 1 000 000 mutpoB HedtH B raBaru [lopT AHrenec
(ITponue Xyana ne ®@yka), koropslie younu Bcero 2 000 mopckux nrur (Lindstedt-Siva et al.
1987). B pabote Burger (1993) He 0OHapyKEeHO SICHOM CBS3U MEXIY pPa3MEpOM pa3jinuBa U
KOJIMYECTBOM MOTHOIMHX NTHIl. [IT0THOCT HACENeHHS NITUI] B 00JIACTH Pa3JIUBa, CKOPOCTh U
HaIpaBlIeHUE BETpa, BOJIHOBOE JICHCTBUE U PACCTOSIHUE OT Oepera MOTyT BIMSTh Ha CMEPTHOCTD

B OOJIbIIIeH cTeneHu, yeM pa3Mepsl pa3nua (Burger 1993).

FHCBIIHH_[I/IGCSI MOPCKHUC NITHLBI, 3arpsI3HCHHBIC HG(I)TI:IO " BBDKUBIIUC, MOT'YT 3arps3HUTH

He(dThio cBOM siina (Albers and Szaro 1978). Mopckue NTHITBI IEPEHOCAT BHEITHEE 3arpsI3HCHHE
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0,1 M1 He(TH, HO MEHee YCIEeUIHO pa3MHOKatoTcsl. Ecnu stiflia 3arps3HeHbl AU3eTIbHBIM
TOIUTMBOM, MITEHIIBI MOTYT MOTHOHYTH BeKope mociie BeimytuieHus (Harfenist et al. 1990). Yemex
BBICMKMBAHUA U ONICPCHUSA NITCHIOB CBA3AH C I[O3OI>'I, HOHy‘{eHHOﬁ B3POCJIBIMU BHYTPCHHC U
BHelIHe. BriOpocs! He(TH MOTYT TakKe KOCBEHHO BbI3BaTh HEyJauHOE pa3MHOXKeHHe. B pabote
Eppley u Rubega (1990) caenano npeanonoxxeHue o ToM, 4YTO BO3EHCTBHE OJTHOTO
AHTAPKTUYECKOTO pas3iuBa HEPTH BHI3BAIO U3MEHEHHS B OOBIYHOM POJIUTENIHLCKOM MOBEICHUN
FOKHBIX HOJIAPHBIX IOMOPHUKOB, IPUYCM IITCHIBI ITIOABCPIIINCh YCUIICHHOMY I’ICTpCGHCHI/IIO
XHUIHUKAMHU, YTO BBI3BAJIO MOJHYIO HEyJauy pa3MHOXKEHHS B 3TOM nonynsiuuu. B npyrom
cllydae Majible CeBEpHbIC KauypKH, 3arpsi3HEHHbIC HE(DTHIO, TOKUHYJIN CBOM HOPBI-THE3/1a, YTO
MOTJIO BbI3BaTh HeyauHoe pasMHokeHue (Butler et al. 1988). Tak, pa3nuB npousorieamuii B
nepruoa pasMHOKCHUS, MOKCT BbI3BATh CMCPTH IITCHIOB, JAKE €CJIW B3POCIIbIC ITULIBI IICPCIKUIIN

BO3JICHCTBUE HEDTH.

3arpsizHeHue HeThIO, HE BBI3BIBAIOIIEE HEMETICHHON CMEPTH, MOXKET BbI3BATh
Cepbe3HbIC /WM B UTOTE CMEPTEIbHbIC AHATOMUYECKHUE U (PU3HOIOTUYECKHE U3MEHEHHS Y TITUI]
(Khan and Ryan 1991). Croga BXOIUT UCTOIIEHUE, TIEPEPOKACHUE TTOUCUHBIX TPYOOK, HEKPO3
JIBEHA/IIATUTIEPCTHON KUIIKHU M TIEYCHH, aHEMUS, DJIEKTPOTUTHUCCKUNA TrucOamaHc u
BO3JICHICTBUE HA POCT M pa3MHOKeHHe. M3-3a Takux 3a7epxaHHbIX 3()PEKTOB MONBITKH
peadmIMTalMy NTHII TOCPEICTBOM BHEIIHETO OYMIIICHHUS Yallle BCEr0 OKa3bIBAIOTCS
neygauabiMu (Khan and Ryan 1991).

[Tporie roBoOpsi, NTHUIIBI, 3arPA3HEHHBIE HEPTHIO, TOTHOAIOT, U J1I000H HEPTIHOM pa3iIuB ¢
OOJIBITION BEPOSTHOCTHIO BBI3BIBACT, 110 KpalHEH Mepe, HEKOTOPYIO, a B XY/IIIIEM CITydae —
OOJIBIIIYI0 CMEPTHOCTH MTHUIL. Pa3muBel HE()TH U TOIUTMBA OKA3bIBAIOT HAMOOJIbIIIEE BO3ICHCTBIE
Ha MOPCKHUX MTHULl U MOPCKUX BOJOILIABAIOIIUX MITUL, €CITU PA3JIUB MIPOUCXOIUT BO BpEMs U B
MeCTe cOOpaHus MTHII, HAPUMEpP, BOJIM3H OT KOJIOHHIA, T/I€ OHU THE3ASTCS, WM 00IacTeit
KOpMJIeHUs1/CKOoTUIeHHsI. Pa3uB MOXKeT oka3bIBaTh YMEPEHHOE U 3HAUUTEILHOE, PETHOHAIILHOE,

AOJITOCPOYHOC CYIICCTBCHHOC BOBHeﬁCTBHe Ha MonyJidiuu IOTull.

LG Limted Cmpanuya 61



«CaxanuH OHepopxn MHBecTtmeHT Komnanu Jltg.»

Mopckue mnekonumarowue

B niesioM Mopckre MIEKOMUTAIOIINE MEHEE UyBCTBUTENBHBI K B3aUMOICHCTBHUIO C
HE(THIO, YEM IITHUIIBI, CBSI3aHHBIE C MOpPeM. KHUTHI B TaCTOHOTHE UCTIONB3YIOT JIUISl U30JISIIHH CIION
KHUpa, ¥ 3arpsisHeHNEe HEPTHIO BHEITHEHW MOBEPXHOCTH, IO-BUUMOMY, HE OKa3bIBa€T HUKAKOTO
HEXEIIaTeIFHOTO BO3ecTBHsI Ha TepMoperysnuto (Kooyman et al. 1976, 1977; St. Aubin
1990; Geraci 1990). Mopckue BbIApBI, Oenbie MBS, MOPCKHE KOTUKHU U HOBOPOXKACHHBIE

JACTCHBIIIN TIOJICHEH HCIIOJIB3YIOT IJIA U30JIAINH MCX.

TroneHu

Coo0mieHnst 0 BO3ACHCTBUN pa3IMBOB HEPTH FOBOPAT O TOM, YTO HEKOTOpPAsi CMEPTHOCTD
TIOJICHEH MOTJIa OBITh Pe3yJIbTaTOM 3arpsi3HEHUS HEPTHIO, OJHAKO, OOJIBIIION CMEPTHOCTH HE
Habmoanock (St. Aubin 1990). Camoe kpymHOE BO3JEHCTBIE pa3IuB OKa3al Ha MOJIOIBIX
TIOJICHEH B X0JI01HY10 TTorofy (St. Aubin 1990). B pa6ote Brownell and LeBeouf (1971)
TOBOPUTCS, YTO HE OOHAPY’KEHO SIBHOTO BO3AeHcTBUS He(pTH U3 pasznuBa B Canta-bapbape Ha

Kau(OPHUNCKUX MOPCKUX KOTUKOB MJIM Ha CMEPTHOCTh HOBOPOK/IEHHBIX JI€TEHBIIIEH.

BoznelicTBue Ha MOPCKUX MJIEKOMMTAIONIUX IJIOXO U3YUYEHO B Ciyyae OONbIINHCTBA
Pa3IMBOB M3-32 HEIOCTATKA UCXOIHBIX JAHHBIX /WM KPATKOCTH MCCIIEIOBAHUH,
MIPOBOAMBIIUXCS MOCJE pa3ianBa. IHTEHCHUBHBIE U JUIUTEIbHbBIE UCCIEAOBAHUS TPOBOIMINCH
nocye pasnua Ha Exxon Valdez na Anscke. 31ech MOTII0 ObITh JOATOCPOYHOE OTKIOHEHHE
Yyclia JIMHAIOMNUX OOBIKHOBEHHBIX TIOJIeHEH Ha 36% Ha 3arps3HEHHBIX He(ThIO MecTax, Kya
BBIXOJSIT TroJieHH B 3anuBe [IpuHiia Bunbsima, 94To mocneaoBano 3a pa3inuBoM Ha Exxon Valdez
(Frost et al. 1994). BeposiTHO, TIOJICHH HE TTEPEMECTUIIUCH, U OTKJIOHEHUE, BEPOSITHO, BHIPAXKACT
cMepTHOCTh. CMEPTHOCTH JCTEHBINICH OOBIKHOBEHHBIX TIOJICHEH HA 3arpsA3HEHHBIX HE(PTHIO
IUDKax coctaBuia oT 23 110 26%, 4TO MOXKET IPEBOCXOIUTh €CTECTBEHHYI0 cMepTHOCTh (Frost
et al. 1994). He O6b10 1aHHBIX, KOTOPbIE MIPEIOCTABMIIN OBl YOSTUTEIBHOE 10KA3aTEECTBO
BO3/IeiicTBUS BhIOpOcOB Ha cuBy4eit (Calkins et al. 1994). HedTh He ocTaBanack Ha caMux

CHUBYYax, B OTJIIMYUC OT OOBLIKHOBEHHBIX TIOJIGHGP'I, TAKXXC KaK U Ha MCCTax, KyJa OHU BBIXOJAIT, U
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Ha ux aexoumax (Calkins et al. 1994). V nex0Owui u MecT BpUTa30K MOPCKUX JTbBOB, B OTJIMUUE
OT MECT, HCITOJIb3YEMBIX TIOJICHSIMH OOBIKHOBEHHBIMH, OBLTH KPYThIE CKIIOHBI, U OHU OBLTH

MOJIBEPKEeHBI BO3AeCcTBHIO O0ubioi BomHOBOH 3Hepruu (Calkins et al. 1994).

B3aumoneiicTBre ¢ HeThIO BHEIIHUX MMOBEPXHOCTEN MOXKET BbI3BATh MOBBIIICHUE
JABJICHUS W pa3apakaTth ria3a koiap4aTeix Hepmn (Geraci u Smith 1976; St. Aubin 1990). Oto
BO3/ICHCTBUE, TO-BUAMMOMY, HOCUT BPEMEHHBIN U 0OpaTHUMBII XapakTep, HO MPOIOJKUTEIBHOE

BO3JICHCTBHE Ha I1a3a MOXET BhI3BATh IMOCTOSTHHOE MoBpexaeHue (St. Aubin 1990).

Mopckre MICKOTTUTAIONINE MOTYT TaKXKe MPOTJIOTUTH He()Th, €CITH 3arpsi3HEeHA MX TTHIIA.
HedTp MosxeT OBbITH TOTIIONIEHA Yepe3 aAbixaTenbHble myTH (Geraci and Smith 1976; Engelhardt
et al. 1977). Hekoropast yacTh nporjoueHHON He()TH yAaISIeTCs C pBOTOM WK (peKaTusiMu, HO
Jpyrasi BIUTHIBA€TCS M MOXKET BbI3BaTh MHTOKCHKaIMIO (Engelhardt 1981). Bo3Bparasce B
YHCTYIO BOAY, 3arPsI3HEHHBIC JKUBOTHBIC MOTYT OYHCTUTHCS OT STON BHYTPEHHEH He()TH
(Engelhardt 1978, 1982, 1985). Tem He MeHee, MAIOBEPOSATHO, YTO TIOJICHH MPU
B3aUMOJICHICTBUU C BEIOPOCOM HE(PTH MPOTJIOTAT JOCTATOYHOE €€ KOJIUYECTBO, YTOOBI ATO

BBI3BAJIO CE€phE3HbIC BHyTpeHHHE noBpexaeHus (Geraci and St. Aubin 1980, 1982).

HpI/IMe‘-IaTCJIBHaﬂ IMOBCACHYCCKAA pCaK v Ha 3arpsA3SHCHUC HC(bTBIO COCTOHUT B TOM, 4YTO
THOJICHU, 3arpsA3HCHHBIC HC(l)TI)I-O, HCOXOTHO BXOJAT B BOAY, JAXKE €CIIN MOOJIN30CTH

MIPOU3BOISATCS MHTEHCUBHBIE OYNCTUTENbHBIE AeiicTBUs (St. Aubin 1990; Frost et al. 1994).

TroneHu, UCTIBITHIBAIOIINE ECTECTBEHHBIN CTPECC HEKOTOPOTO poja, HalpuMep,
CBSI3aHHBIN C HEJIOCTATKOM IHIIIH, WU TSHKEJIOE 3apakeHUE Mapa3uTaMyu MOTYT IIOTUOHYTH B
pe3ynbTare AOMOJHUTEIBHOTO CTPecca, BhI3BaHHOTO 3arpsi3sHeHreM HeThio (Geraci and Smith
1976; St. Aubin 1990). TroneHu, He UCTIBITHIBAIOIINE €CTECTBEHHOTO cTpecca (Harpumep,

roJi0jia), CKOpee BCEero, MEPEHeCyT 3arpsi3sHeHNnEe HEPTHIO.

Tronenu nox Bo3AeHCTBIEM OOIBIINX 103 HEPTH B TEUCHHE MTPOJAOIDKUTEIHLHOTO

nepuoja BpeMEHU MOTYT yMepeThb. Takoi THUI IPOAOIKUTEIBHOTO BO3ACHCTBUS MOXKET
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BO3HUKHYTbH, €CITH HEPTH paziiuTa Ha IUISHKE, UCTIOIB3YEMOM TIOJICHSIMU, HITH JIOCTHUTIIA €T0, WIH
ObLTa pa3jnTa Ha Pa3BOJIbE BO JIbIY, UCIOJIB3yeMOe TIoJeHIMU. Tro/ieHu, 0OUTAa0IIKe B ATHX
cpenax, HeCIIOCOOHBI M30€KaTh AITUTEIBHOTO 3arPSI3HEHMS], U HEKOTOPBIC U3 HUX JOJIKHBI

MOTHOHYTh.

XOTS TIOJIEHU MOTYT OBITh CITOCOOHBIMHU OTIO3HATH HE(TH U M30€TaTh ee, MO-BUANMOMY,
OHH JIENIA0T ATO JIMIIb B orpaHnueHHoi ctenenu (St. Aubin 1990). TroneHu MOTYT MOKHHYTh
o0macTh pa3iauBa HeTH MO TPUIUHE OECITOKONCTBA, BRI3BAHHOTO YE€JIOBEKOM M CBSI3aHHOTO C

YCHUITUAMU 1TO OYUCTKE, HO, CKOPCC BCCI'0, OHU OCTAHYTCA B o0ractu pas3jinBa.

B 11es10M TIONIEHH HE BBIPAXAIOT CEPhE3HON PEeaKIMK B MOBEACHUN WITH
(U3NOTIOTHYECKON PEaKIMY Ha OTPAaHWYCHHOE IMOBEPXHOCTHOE 3arpsi3sHeHNE He(PThIO, CiTydaiiHoe
B3aMMOJICHCTBHE C 3arpsi3HEHHOM nuiel wim napamu (St. Aubin 1990; Williams et al. 1994).
BoszeiicTBrue MOXET OBITh CEPbE3HBIM, €CITU TIOJICHH BEIHBIPUBAIOT B KPYITHBIX MSATHAX HE()TH B
pa3BoObE BO JIBIY WK €CIIM He()Th HAKATUTHBACTCS BOJM3H JISKOUII U MECT BbUTa30K (St. Aubin
1990). BozaeiicTBue pa3nuBa He()TH B OTKPBHITHIX BOJAX Ha TIOJEHEH, BEPOSTHO, OyIeT
HE3HAYUTENbHBIM, MECTHBIM U KPATKOCPOUHBIM. ECiH pa3iuB HOCTHT JIE)KOUINA, MECT BBUITA30K
WIH TUBSDKEH JUTS Pa3MHOXKEHUS, HCTIOIb3yEeMBbIX TIOJICHSAMU Largha vy NATHUCTHIMA
TIOJICHSIMU, TO BO3/ICHCTBHE MOXKET OBITh YMEPEHHBIM, MECTHBIM WIIH PETUOHATBLHBIM

CPEIHECPOYHBIM U CYIIECTBEHHBIM.

Mopckue BblApbI

Y MOpPCKHUX BBIIP HET )KMUPOBOTO €105 I N30 sKH. OHU UCTIOJIB3YIOT CBOM MEX U
BBICOKHI YPOBEHb METab0I13Ma, KOTOPOMY CIIOCOOCTBYET OTPOMHAs CKOPOCTh OTPEOICHUS
MTUIIH, YTOOBI CIIPABUTHCS C BO3JICHCTBHEM XOJIOHOM BoAbI. [1pu 3arps3HeHnn He(THIO
CIYTBHIBAETCSI MEX M pa3pyIlIaeTcs €ro H30JUpPYyIomas CiocoOHOCTh. McnaukanHubie He(ThIO
BBIIPBI MIBITAIOTCS YAAIUTH HEPTH MPU OMOIIM BbluechbIBaHUSA. MopcKas BbIIpa HE MOKET

BBDKUTB ITpH 3arpsi3HeHun He(Thio Beero Tena (Geraci and Williams 1990). Ecnu 3arpsiznen
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MEXOBOM OKPOB, BBIJIPHI MHOTO BPEMEHH MPOBOJAT B MOMBITKAX YIAIUTh HE()TH MPHU IIOMOIIH
BbIYeChIBaHU. KpoMe TemIoBbIX MOTEPh, BEI3BAHHBIX 3arPsA3HEHNEM HE(THIO YaCTH MIKYPEI,
BBIUECHIBASICh, BBIIPHI TEPSIOT JIparolieHHOE BpeMs Ha KopmieHue. Hed T BhI3bIBaCT TsHKEIBIE
BHYTPEHHHE TIOBPEX/ICHNUS, TAKUE KaK JIETOYHas SM(H3eMa, BEI3BAHHOE JaBJICHUEM Pa3pylICHUE
KenyJika U BHyTpeHHee kpoBoTeueHue (Lipscomb et al. 1994). B utore Takoe HanpsikeHue

MePECUIMBAET BBIIPY, OHAa BXOAUT B COCTOsTHUE 1TI0Ka U morubaet (Lipscomb et al. 1994).

ITo onerkam okoio 4 000 MOpCKUX BBIZIP MOTHUOJIO TIOC)IE pa3uBa Ha Exxon Valdez
(Ballachey et al. 1994). Cpenu BbIAp, UCIIBITABIINX 3arpsi3HEHUE HE(PTHIO, HO BEDKUBIINX, U
BBIJIP, KOTOPBIM YJIa10Ch U30€KaTh 3arpsi3HEHNs, Obllla OBBIIIIEHA CMEPTHOCTh, BO3MOXHO,
MOCKOJIbKY UX IIKypa ObliIa 3arps3HeHa MpHU B3aUMOACHCTBUY C 3arps3HEHHON He(ThIO MUILei
n/uny pu npornateiBanun Hedtr ¢ numei (Ballachey et al. 1994). Mopckue BbIIpHI,
UCTIBITABILIUE 3arpsi3HEHNE He(PThIO, PeaOMIMTUPOBABIINECS U BHI3IOPOBEBIIHE, TAKXKE
JEMOHCTPHUPOBATIN HEHOPMAJILHO BBICOKYIO CMEPTHOCTh M HM3KYIO poskaaemMocth (Ballachey et

al. 1994).

Mopckast BbIIpa — 3T0 MOPCKOE MJIEKOITUTAIOIIEE, KOTOPOE ¢ HauOOoIbIIeH
BEPOSITHOCTBIO CTPAJIACT OT HETMIOCPEJCTBEHHOTO U IOJITOBPEMEHHOTO TTOBPEXKICHHS U TIOTHOaeT
u3-3a Hetu (Geraci and Williams 1990). MoxHO peanon0kKuTh, 4TO OOIBIINHCTBO BBIAP
MOCJIe B3aMMO/ICHCTBHSI C PA3JIUBOM, BEPOSITHO, TOTHOHYT, €CITM HE CPa3y, TO Yepe3 HEKOTOpoe
BpeMs. XOTs O OSBICHUH MOPCKHUX BBIIP BOJIIM3K ocTpoBa CaxaiuH B TIOCIEHHUE TOABI HE
CO00IIaIOCh, €CH pa3uB HedTH AJoCcTUTHET KypuiibCKUX OCTPOBOB, 00JIaCTH, TJI€ MOPCKHUE
BBIJIPBI PaCIPOCTPAHEHBI, BO3ICHCTBHE MOXKET OBITh 3HAUUTEIBbHBIM, MECTHBIM HITU

PEruoHaJIbHBIM, JOJTOCPOYHBIM U CYIICCTBCHHBIM.

Kutbl

KuTBI 17151 H30JISIIMN TIOTB3YIOTCS CIIOEM JKHpPa, U He()Th MaJIO TIOJIciiCTBOBAJIa OBl Ha UX

TEPMOPETYJISILHNIO, €clii Obl 3TO BoOOIIe Mpou3onuio. BozaeiicTBue 3arps3Henus HeThio HA
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KOXKY KI/ITOO6p33HBIX, MO-BUAUMOMY, HC3HAUUTCIILHO U HC OYCHb CYIICCTBCHHO JIA 3O0POBbA

*uBOTHBIX (Geraci 1990).

HeTt KOHKpETHBIX JAHHBIX O TOM, YTO 3a()UKCHPOBAHHBIE U HCCIICAOBAHHBIC PA3JIUBBI
He(TH, BKIIIOYask XOPOIIO U3y4deHHbIe pa3nuBel 61in3 Canta-bapbapsl u Ha Exxon Valdez,

BBI3BIBAIIN CMEPTh kKuTooOpasubix (Geraci 1990).

Murpupyoume cepble KUTbl, HO-BUAUMOMY, HE UCTIBITANIN Ha ce0e O0JIbIIOro
Bo3zelcTBUS pa3nuBa B Canta-bapbape. [lo-BuanMomy, HET CBSI3U MEXKAY Pa3IUBOM U
CMEPTHOCTBIO MOPCKHX MJIEKONUTAIOIIUX. bosbIine o cpaBHEHHIO ¢ OOBIYHBIMU JaHHBIMU
KOJINYECTBA MEPTBBIX MOPCKUX MJICKOIUTAIOIINX, 3aPETUCTPUPOBAHHBIE TIOCIIE BIOpOCa,
CBSI3aHBI C MTOBBIIIICHHOM MHTEHCUBHOCTHIO HccieaoBanuii (Geraci 1990). beuto caenano
3aKIII0YEHUE O TOM, YTO KUTaM JH00 yAaIock onpenenuTh HedTh 1 n30exats ee, 1100 OHA He

nozaericTBoBana Ha HuX (Geraci 1990).

Morso BO3HUKHYTh 3HAYUTEIIFHOE COKpAIEHHE Pa3MEPOB CTall KacaToOK, OOMTAIOINX B
obmnactu pa3nuBa Ha Exxon Valdez, HO SIBHOI IPUYMHHO-CIEICTBEHHOM CBA3H MEX]y Pa3iInuBOM
Y OTUM COKpaIlleHHEeM YCTaHOBHUTH Helb3s (Dahlheim and Matkin 1994). B 3anuBe npunia
Bunbsima nocne pasnua Ha Exxon Valdez He G110 OKa3aHO SIBHOTO BO3JIEHCTBHS Ha ropOATHIX
kuTOB (von Ziegesar et al. 1994). imeno MecTo HEKOTOpPOE BPEMEHHOE CMEIIEHUE TOPOaThIX
KuUTOB 13 3anuBa [IpuHua BuibsMa, HO OHO MOTJIO OBITH BBI3BAHO HE(TSHBIM 3arpsi3HEHHEM,
BOJITHEHHEM, BBI3BAaHHBIM JIOIKAMH M JIETATEILHBIMY alllapaTaMy WU ITEPEMEIICHHEM

HCTOYHHMKOB IIUTAaHUA.

Hexotopsie kuTooOpa3Hbie ClIOCOOHBI H30eraTh HEPTH U HHOTA JIENAI0T 3TO, HO JpyTHe
BXOJISIT B MATHA M TIPOIUIBIBAIOT Yepe3 HuX 0e3 Buaumbix 3¢ dextoB (Geraci 1990; Harvey and

Dahlheim 1994).
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MOHO TPeATNoIOKUTh, YTO, €I Obl HePTh B3aUMOJICHICTBOBAIA C IJ1a3aMHU, Pe3yJIbTaT
ObUT OBl aHATIOTMYEH HAOII0JaEMOMY Y KOJIBYATHIX HEPII, U YTO MPOIOJKUTEILHOE BO3/ICHCTBIE

Ha TJIa3a MOKET BBI3BATh MOCTOSTHHOE TOBpexkaeHue (St. Aubin 1990).

KuTBI MOTYT IPOTJIOTHTH HEPTh, €CIIU 3arpsI3HEHA UX IMUINA, U He()Th MOXKET ObITH
TMIOTJIOIIIEHA Yepe3 JbIXaTeNbHbIe yTH. HeKoTopoe KOIMYecTBO MPOTI0YCHHOW HEPTH yaaseTcs
C pPBOTOM WM (heKanusiMU, HO HEKOTOPOE KOJIMYECTBO BCACHIBACTCSI U MOXKET BbI3BATh
nHTokcukaruio (Smith 1980). Bo3pamasics B 4iCTy0 BOY, )KUBOTHBIC MOTYT OYHCTHTHCS OT
TaKoro BHyTpeHHero 3arpsisHeHus HedTrio (Engelhardt 1978, 1982). Kutsl npu
B3aMMOJICHCTBHH C Pa3IMBOM HE(TH BPSI JIU MPOTIIOTST AOCTATOYHOE €€ KOJHMYECTBO, YTOOBI

3TO BBI3BAJIO Cepbe3Hble BHyTpeHHUE NoBpexkaeHus (Geraci and St. Aubin 1980, 1982).

VY ycaTbIX KUTOB ChIpasi He(h)Th MOXKET HOKPBITh YC ¥ CHU3UTH 3()(HEKTUBHOCTH
(bumpTpaIum, 0JJHAKO BO3ICUCTBUE MOYKHO TIPEOI0JIETh 32 HECKOJIBKO THEH (0030p CMOTPH Y
Richardson et al. 1989 u Geraci 1990). Bo3neiicTBue HeTAHOTO 3arps3HEHUs Ha
3¢ (PEeKTUBHOCTH MUTAHUS, TTO-BUIUMOMY, He3HauuTeNbHO (Geraci 1990). ManoBeposaTHO, 4TO

HE(PTH CUIBHO CHU3UT 3(p(PEeKTUBHOCTH PabOTHI yca.

BeposiTHO, Bo3/ieiicTBHE Ha KUTOB B OTKPBITBIX BOJaX MPEHEOPEKUMO MaJIo, HO MOKET
OBITh OKa3aHO HE3HAYUTEIFHOE, MECTHOE, KPAaTKOCPOYHOE BO3ACHCTBHE HAa KUTOB, 3arPSI3HEHHBIX
HE(THIO B TPUOPEKHBIX BOJIAX WIHM y KPOMKH JIbJa, TJe OHU He MOTYT yaanutbes (Geraci 1990).
Bo3sneiicTBue MokeT ObITh HanboIee TKETBIM IS OeTyX, TPAJUIMOHHO HCIOIb3YIOMINX JIETOM
obmactu sctyapus. OHM IPOJOIDKAIOT 3aIJIBIBATh B 3TH 3CTyapuu, Oyaydn NOTPEBOKEHHBIMHU

MOTOPHBIMH JIOJKAMH, CyJaMH U B HCKOTOPBIX ClIy4dasaX IIOJ AaBJICHUCM MHTCHCHUBHOI'O JIOBA.

CmMmsi2zueHue

[Tnardopma «Moauxnaxy» oOCHaIIEHa COOTBETCTBYIOLIMM 000pyI0OBaHHEM U

MaTepHuallaMH Ha citydail aBapuitHoro Beiopoca Hetu. Oprannzanus UPCO obecnieuut
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o0yueHHne PyKOBOJIUTEICH yCTAaHOBKH UM MEPCOHANa, pabOTaIOIIEro Ha MOpe, 110 pearupoBaHHIO
Ha pa3jMBbl U UX 3HAKOMCTBO C TpeOOBAHUSAMU aBAPUIHBIX IU1aHOB. Taxke OyAyT onpeeneHbl
JONIOJTHUTEIbHOE 000pYA0BAaHHE U MaTE€pHaJIbl, KOTOPBIE MOTYT OBITh 3aKa3aHBbI 10

HE0OXOIUMOCTH B COOTBETCTBYIOIINX areHTCTBaX U APYTUX JEHCTBYIOMIMX (pUpMax.

[lepBoe oOecnieueHue peakiiy Ha pa3iiuB HE(YTH OCYIIECTBISIETCS C IIaT()OPMBI
«Monuxnaky, cynoB cHaOKeHUs U OeperoBhbIx 0a3 cHaOxeHus. J[omomHuTEeTIFHOE 00ECIICUCHHE B
ciy4ae KpymHoii aBapuu f1octynHo yepe3 ydactue UPCO B MHOTOYHCIIEHHBIX COBMECTHBIX
OpraHu3alMIX 110 PearupoBaHUIO0 Ha HE(PTIHBIC PA3IIUBHI.

Opranuzaius UPCO nMeeT A0CTYI K ONBITHBIM KOHCYJIBTAHTaM T10 JIOKaTu3alluu U
OYHUCTKE HEPTIHBIX BEIOPOCOB, @ TAKXKE KOHCYJIHTAHTAM IO OTIEPAIIHSIM U OXPAHE OKPYKAIOIICH
cpensl Ha Mope uepes cBoil mtad. Opranuzanus UPCO Takke uMeeT I0CTYIl K APYTHM
CUHAUWOHWPOBAHHBIM CIICHUAJIbHBIM 3HAHUAM IJI1 p€arupoOBaHHd HA aBaApHUK 4CPE3 OpraHU3aluio

Pacific Rim.

OTH LA JOCTYIHBI IO BBI30BY MPH pa3ivBe HEPTH U AJIS y4acTUsl B TPEHUPOBKAX C
umutanueit pazmsa Hegtu. UPCO, mocpencTBoM cBoux adPpuaInpoBaHHBIX KOMITAHUH, TaKKe

ABJIICTCA YJIICHOM:

. Hedrsanoro coroza Anonuun
. Kommanun «Uct Ditmra Pucnonc Jlumuren» (EARL) B Cunramype
. LlenTpa pearupoBanus Ha HeQTsIHBIC pa3nuBbl B CayTreMnToHe, AHTTIUS

OTH UCTOYHMKH JOCTYIIHBI JUIsl HCIIOJIb30BaHMs IpU KpyIHBIX aBapusx. UPCO
Y4acTBYET BO BCEMHUPHBIX IPOrpaMMax CTpaxoBaHHA i oOecriedeHns: (PMHAHCUPOBAHUS,
CBSI3aHHOT'O C pacXoJaMH Ha 3allUTy CKBa)XKMH U OUUCTKY OT 3arpsA3HEHMs B COOTBETCTBUH C

Tpe6OBaHI/I$IMI/I 3aKOHa WK € UX IMMPCBBINICHUCM.

[Tnan pearupoBanus Ha pa3nuB HeQTH pa3padaTHIBACTCS OTACITHHO IS Pa3MEIICHUS U

ucnosnb3oBaHus matgopmsl « Moauxnaxy» (cmotpu Pazznen 9.6.1 POD). B nane Oy iyt
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NEepeYHCIIeHbI IPOLEAYPhI, IEPCOHAT U OPTaHM3aLUH, UCTIOIb3yEMbIE IIPU PEaripOBAHUU HA
pasznuBbl. Byzer nepeuncieHo o0opyRoBaHUE I pearupOBaHUs HA Pa3INBbI, KOTOPOE JOIKHO
coJiepKaThes Ha T1atdopme, Ha Oepery U 0JKHO ObITh JOCTYITHO U3 APYTUX UCTOYHUKOB.
JIeficTBHS TIO pearupoOBaHMIO IS MOPCKUX YCTAHOBOK M TPYyOOIIPOBOIOB PACCMOTPEHEI B

Paznene 7.5.2 FSR.

B nutane pearupoBanus Ha pa3nuB He(PTH OyAyT TOKYMEHTHPOBAHbI BaYKHBIE
npuOpeKHbIe 00IaCTH, UCIIOIb3YEMbIe MOPCKUMHU MIICKOITUTAIOIINMH U TUiaMu. OHH
HAHOCSTCS HA CXEMY U UM MIPUCBAUBAIOTCS IPHOPUTETH B COOTBETCTBUU C MX OTHOCUTEIBHBIM
3HauYeHHeM. Mepsl 110 JIOKaTH3aluy pa3iiuBa U Ipyrue MEephl pearupoBaHMs Ha PAa3IUB JOJDKHBI
OBbITH OBICTPO MPUMEHEHBI B JII0OOH U3 3TUX 00JacTell mpu yrpose pa3inBa HepTH — B
COOTBETCTBHH C UX ITPUOpHUTETaMu. BrIcTpoe mprMeHeHe Mep pearupoBaHusI Ha Pa3iuB MOXKET

COKpAaTUTDH BO3I[CI>1CTBHC Ha IITUID 1 TIOJICHEH B MECTax MX Pa3MHOKCHHA U BbBLJIA30K.
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