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OBILASL XAPAKTEPUCTUKA PABOThI

Axmyansrocms memss,

B cBsm3u ¢ BO3pacTarommM aHTPONOTEHHBIM BO3JEHCTBHEM HA OSKOCHUCTEMBI
npubpexcHbIx  aksatopuii Benmoro Mopa  aKkTyamsHOit 3amadeil  Hay<IHBIX
MCCIIeIOBaHK sBIIeTCA paspaloTKa M YCOBEPIICHCTBOBAHME METONOB OLICHKH
COCTOSHMS, YIIPABNEHHS, OXPAHbl ¥ PALMOHANLHOTO HCTIONL30BAHHA HX PECYPCOB.
Hapagy ¢ HATYpHEIMM HCCEJOBAHHSMH AKBATODHIL, TNMEPCIIEKTUBHBIM ITyTEM
pellleHMst IUMPOKOTO Kpyra 3aja4, B TOM UHCIE H IpoONeMsl H3ydeHHs
3aKOHOMEPHOCTEH pacipOCTpaHeHUs U TpaHcopMAIMH IIPHMECH B NIPHOPEXHRIX
palionax,  SBIAETCS  MaTeMaTHueckoe  MojemupoBaHue.  IIpoBemern
MHOTOYHCIICHHEIE HCCNECIOBAHMA, ITOCBAIICHHEIE MOIEIMPOBAHAIO HPHIMBHOIO
nepetoca U muddysmn npumecH B NPHOPEXHOH MOPCKOH 30HE W IIPHIMBHLIX
acTyapuiax. (AJIBXHMEHKO U 1p., 1996; Imurrpues, 1995; Monemiposanue. .., 1979;
TpoGnemst..., 1986, Pyxosen, 1982; Aldridge, 1997; Bai, Wang, Shen, 2003; Xing,
Davies, 2003; u ap.). Jins akBaropuii ceBepHbIX MOpEit Hameil CTIPaHbl MOKHO
MPHMBECTH NIPHMEPHI MOAE/IMPOBAHHSA IEPEHOCA H TPaHChOPMAIMH PATHOHYKIHIIOB
no akearopusM Bapemuesa u Kapcxoro mopeii (Kulakov et al, 1995),
PAacIpOCTpaHeH e 3arpA3HAIOIIMX BEImecTB B scryapy p. Ces. JIsumsi Besioro Mopa
(Bpexosckix U ap., 1997; Bpexosckux, ITepexansckuit, 2002). MopoGubie paGorni
o ApyruM axsaropusM Besioro Mops 0 CHX MOp, HaCKOJILKO HaM H3BECTHO, HE
MIPOBOTHIHCE.

ITpunuBHEIE NMPOLECCH B CYIECTBEHHOH CTENIEHH ONPENENSIOT TUHAMHUKY
BOJI, PacIpOCTPaHEHHe BeulecTna, (YHKIHOHUPOBAaHHE DKOCHCTEMH! Bemoro
Mops. B cBA3M ¢ 3THM H3ydyeHHe BIAMTHUA NPHWIMBHON IHHAMUKY Ha IEPEHOC U
mubdy3uto npuMecH B puGpeskHoi 30ne Benoro Mops sBngerca BaXKHOH 3a-
Javeil HayuHbIX wuccienoBanuil. ITockonsky OHexckuii u Kanpanaximckuit
3a/MBbI, BLIOPAHHBIE HAMU B KaY€CTBE OOBEKTOB HCCIIEOBAHHA, IBISOTCA 110
nAandeiM B.B. Canoxcaukopa u C.A. CokonoBo# (1994) moasep)eHHBIMH 3HA-
YMTENHFHOMY AHTPOIIOTEHHOMY BO3ZReiiCTBMIO, 3arps3HeHHbIMH palfoHamu Be-
JIOro MOPA aKTYaTbHOCTh MOAEIHPOBAHHA IIEPEHOCA NIPUMECH B ITHX 3alHBax
OYEBM/THA JIN1A PEIlIeHUA MHOTHX 337134,

Bepera Onexckoro 1 KaHaamakickoro 3aiMBOB OTIMYAIOTCA 3HAYHTENBHOMN
M3PE3aHHOCTHI0, HATMYMEeM OOMBINOro KomMyecTBa OcTpoBoB. IlostoMy Ha
NMPHWIHMBHOH IEPEHOC NpHMECH B NpHOPEKHOH 30HE 3aIMBOB CYILECTBEHHOE
BIMSHHE OKAa3hIBAIOT MEJIKOBOARE M ouepranms Oeperopoit murmm. Ocobyio
CIIOKHOCTS ITPE/ICTABISIET H3YYECHHE NPUITHBHOTO NIEPEHOCA IPHMECH B 3CTYapHsiX, B
KOTOPBIX IPOHCXOJUT B3AHMOICHCTBHE NMPWIMBHEIX TEUEHWI M PE4HBIX [IOTOKOB.
Maremaryyeckoe MOJEMPOBAHHME B COYCTAHHH C AHAMM30M JAaHHBIX HATYPHBIX
M3MEPEHMIT NO3BONAET BBIBUTH H KapTHPOBATH OCOOCHHOCTH PACITPOCTPAHEHMS U
TpaHcdopMaLmM npHMeceii P PasHOOGPa3HOM KOMIUIEKCE BHEIIHHX YCJIOBHMIA.

20C. HALLMOHAJLHAR
RMBAROTEXA
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Taxoii 110,x07t HO3BONSAET MOBHICHTS 3hheKTHBHOCTE MEPOTIPHATHIA 110 YIYHINEHHIO
KAyecTBa BOAHOM Cpedbl, a TAlOKe IO CHIDKEHMIO PHCKa OT 4pe3BbldaifHbIX
AHTPOIIOTEHHBIX SKOMOTMYECKMX CUTyauuii (noctylwieHne HedTempoxyKTOB IpH
aBapuaX CyHoB, aBapHifHple COPOCH! CTOMHBIX BOZ B NpHOpexmoii 3ome, n06bprda
TIOJIE3HBIX HCKOIAEMBIX).

Henv _pabompt — wuccrnenoBaHHe OCOOECHHOCTEH MNPHIMBHOTO MNMEPEHOCA
mpuMecH B OpUOpexHhIX paifonax bBemoro Mops, mnoAgBepXEHHEBIX
3HAYUTEJIBHOMY AHTPOIIOTEHHOMY BO3xeiicTBui0. B cBasu ¢ atum Osimn
NOCTABJICHBl ¥ PEIICHBI CACAYIOLIHNE 3aa49H !

1. Usyuenne ocobeHHOCTEl NPWIMBHBIX SBJICHHUH MENKOBOAHBIX IPH-
6pexuHpIX akBaTopuii Besoro Mops o A4aHHBIM MHOTOJIETHHX JKCIEIH-
HHOHHEIX HCCIIEZIOBAHHIA.

2. MogenupoBanue HPWIMBHOM NMHAMUKH HCCICTYyEMEBIX aKBATOpHHA H
OLICHKA BO3HHKAIOWIEH B HUX OCTATOYHOM NPHIMBHOMN MUPKYJALMH.

3. OneHka aJeKBaTHOCTH pPE3YNbTATOB MOJCTHPOBaHHA IIPHIMBHOH
JMHAMHKH HCCNEAYEMBIX aKBaTOPHil NyTEM CPaBHEHHMA C JaHHBIMH
HATYPHEBIX H3MEPEHHH.

4. MogenupoBaHue NPWINBHOFO NEPEHOCA TPHMECH B MENKOBONHOM
NIPHOPEXHOMN 30HE MPH H3MEHAIOIEMCS KOMIUIEKCE BHEUTHUX YCIOBHIA,
oTpesieNIAEMbIX KaK aHTPOIOTEHHBIMH (haKTOpaMH, TaK H IPHPOJAHBIMH
YCAOBHAMHU (BEICOTA NIPUIMBA, CTOK PeK, 0OBEMb] CTOYHBIX BOJ).

5. Hsyuenne ocoOenHocreit pacnpocTpaHeHHs MIPHMECH B MEKOBOIHBIX
aKBaTOPHAX MPH AEHCTBHUM JIOKANBHOrO0 MCTOYHHKA, HMHTHPYIOIUETO B
6yxte Huxonsckoif 1 ycrbe p. Kepers MuAHEBbIE UIAHTALHH, B YCTBAX
pek OHern, Kemn 1 Beira cOpocel HEOUHIIEHHBIX CTOYHBIX BOJ M aBa-
PHiiHBIE SKOJIOTHYECKHE CHTYAIIWH.

Ocnosuste Hayunble pespibmantbl, 8bIHOCUMSLE HA 3auiumy:

® pe3ynbTaThl aHaNM3a JaHHBIX HATYPHBIX HaGmomeHuit npoueccos
NPUIMBHOTO NMEPEMENIMBAHUA BOJ B MPHOpPEXHBIX paiioHax OHEXCKOro
u Kanmanakumckoro 3anusos Benoro Mops;

® DE3yNbTATEl YHCEHHOTO MOACIMPOBAaHHA MNPHIMBHOH AMHAMHKA
H3y4aeMBIX AaKBATOPUH, OLEHKA BO3HMKANOMIEHl B HUX OCTATOYHOM
MPHIMBHON HUPKYIISLIAY,

® OlCHKA BKIaNa Pa3IHYHBIX “WIEHOB YPABHEHUH JIBIKEHHA B
0COOEHHOCTH NPUIHBHOH IMHAMUKH HCCIEAYEMBIX aKBATOPHIA,

® BLUIBICHHBIC 3aKOHOMEPHOCTH PACTIPOCTPAHEHMS NMPUMECH B MEJIKOBOJ-
HeIX Oyxrax, scryapusax u OHesxckoM 3amuse Bemoro Mops mpu H3me-
HAIOLIMXCSA BHEIIHHX (PAKTOpax, TAKMX KaK YCJIOBHMA CH3HTHITHOrO M KBaj-
PaTYPHOTO MNpHIMBA, BECEHHETO NABOIKA, 4 TAIOKE NPH BapbHPOBAHHUK
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k03}¢HIEeHTaMH HEKOHCEPBATUBHOCTH IIPUMECH M TOPH30HTAILHOTO
TypOynenTHoro obMena.

Obvekmamu ucciledo8anusa HaCTosIEH JUCCEPTALMOHHON paboThl sBIA-
I0TCA TTO/IBEPXKEHHBIE 3HAYNTENLHOMY aHTPOMOTCHHOMY Bo3zeicTBUI0 OHEX-
ckuii 3amus Benoro mops, MeakoBoassle actyapuu pek OHera, Kems n Beir
Ouexckoro 3anuBa, a Takxe cryapuit p. Kepers u 6yxra Huxonsckas, pac-
NMoNOXeHHbIE B KaHAamaknckoM 3aiuse.

Mamepuanst _u_memodst _ucciedoganuii. B pabore ucnons3oBamicsk
HATYPHBIE JAHHbIE, IOTYYEHHBIE B XO€ CIEAYIOUIMX KCIICTULIUI:

® 1982-83 rT. — ycrbe p. Onern (MBIIC KapHL[ PAH),

® 1982-83 rr. — Conosenkne Canmbl OHexckoro 3amiea (UBIIC KapHIJ
PAH);

e 1994, 1995, 1998 u 2000 rr. — ycrbe p. Kepers u 6yxTa Hukonnckas
Kanpanakuckoro 3anuBa (kageapa okeadonoruu CIIGI'Y),

® 2000-01 r. — ry6a Uyna Kanganaxmckoro 3anuBa, OHeXCKHi 3anuB H

acryapuit p. Kems (UBIIC KapHIL{ PAH);

ABTOp NMPHUHUMAJ HEMOCPEACTBEHHOE YYacTHe B DKCHEMIHMAX Kadeapsl
okeaHonorud B rybe Uyna Kanaanaxiuuckxoro 3anusa u B sxcneguumu UBIIC
KapHIT PAH B Onexckom 3amuse B 2001 r., a Takke B 06paborke u anamuse
HOMYYESHHBIX AaHHBIX.

Jnast MOAEeNbHBIX DPAcueTOB MPIWIMBHONW IMHAMUKH H MEPEHOCA HNPUMECH B
IpHOpEeXHEIX METKOBOAHBIX paiioHax Bemoro mopst ucnonb3osanack mporpamma
CARDINAL (Bonsuutiep u ap., 1989; Knepanuriii, 1999; Klevanny, Matveyev,
1993), peamusyomas CHcTeMy YpaBHeHMH MENKOH BOsI M ypaBHEHHE
TOPH3OHTANLHOIO  flepeHoca W TypOynewrsoit muddyum npumecu B
KPHBOJIMHEHHBIX KOOPAMHATAX WM NPEAHA3HAYEHHASN U HCCIENOBAHMSA TUHAMHKU
npubpexxusix Box. JUnd 3amaHMs HadadbHBLIX YCIOBMH NpPH MONEIMPOBAHMH
HCTIONB30BAMCh  THAPOJIOTHYECKHE  EKETOJHHKHM, JPYyrue OMyONIMKOBaHHEIE
MarepHasl, a TAKKE JAHHBIE SKCTISMMIMOHHEIX Habmozennii B 3anupax u Oyxrax
Benoro Mmops. JIOCTOBEpHOCTh MONYYCHHBIX PE3yIbTaTOB pacucroB Onbia
TIOOTBEPXAEHA HMEIOIMMHUCA HATYpHBIMH H3MepeHusiMu.  IlpH  nocrpoennu
PacHeTHBIX CETOK HCMONB30BAMICH HABUIALMOHHEIE KapThl. B paGote npumensvce
CTaHAPTHEIE METOARI CTATHCTHYECKOH 00paboTku.

Hayunan noguzna 1iony4eHHpIX pe3yAbTaToB!

® lccnenoBanr! 0COOEHHOCTY NPIIMBHAIX ABJCHUI M CBA3aHHBIX ¢ HUMH
NPOLECCOB IEPEHOCa NpuMeECH B cnabo M3yYeHHBIX MENKOBOAHBIX
npubpexHsix pafionax benoro Mops.

® Brepsrie a1 OHEXCKOIO 3a/IMBa H MENKOBOHBIX NMPUOpEKHRIX palioHOB
yerseB pek Onera, Kemp, Bor, Kepers u OGyxts: Hukonsckoii Gwuio
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TIPOBEZICHO MOJENMPOBAHHE NPHIMBHBIX ABNCHMIL M MEPEHOCA TIPUMECH C
HCTIONB30BAHHEM NONPOOHBIX KPHBOJIMHEHHBIX KOOPIHHATHBIX CETOK,
TI03BOJHBINHX C BRICOKOM CTENICHBIO TOYHOCTH BOCTIPOM3BECTH OCOOEHHOCTH
MOpdOMETPHI METKOBOAHBIX IMPHOPEXHBIX AKBATOPHIA.

® BriBieHa BaKHAA poib HEAHHEHHEIX 3¢ dexToB B AHAMHKE NPHIHBOB
B MENKOBOAHOH NpUOpexHOH 30HE.

® Jloka3aHO, 4TO CEe30HHEIC YCIOBHA (BECEHHHI{ NMABOJOK) OKA3HIBAKOT
CYWIECTBEHHOE BIHAHHE HA XapakTep INEPeHOCa IPHMECH B
MEJIKOBOIHALIX NPHOPeXHbIX paiicHAX M 3CTyapUsX.

® Brepsbic OLEHEHHl OCOOCHHOCTH PAacCIpOCTPaHCHMA INPHMECH B
MEJIKOBOJIHBIX AKBATOPHAX TPH IEHCTBUH JIOKANLHOTO HCTOYHHKA,
uMHuTHpyomero B 6yxte Hukxoibckoit u ycrse p. Kepers muaueBsie
IUTaHTALHH, B YCTbiax pex OHern, Kemu u Brira cO6pocsl HeoUHLIEHHBIX
CTOYHBIX BOJ U aBapHifHHIC SKOJOTHYECKHE CHTYALHH.

Ipaxmuyeckan 3nayumocmey pabomer. BriepBbie Tak KOMILIEKCHO H
noApoOHO M3ydYeHa JAWMHAMHKA BOJA, TPHJIHBHOM IEPEHOC B  psje
MaIOMCC/IEZOBaHHLIX paifoHoB benoro mops. IlonygeHnme B pa6ote
pe3ynbTaTsl MOryT ObITh HCHOJIB30BAaHbI NpPH pELICHHH 3akad  OXpaHbl
OKpy>XXalolleil cpeabi, B YaCTHOCTH, IPH H3YYCHHM NPHIHBHOTO HEpeHOca
npyuMecu B npubpexxHoii 30He, mHpu paspaborke peKOMEHAauMil Io
ONITHMH3ALMU YIPABJICHHA NMPUPOJTHEIMU PECypcaMM B YCTBEBHIX o0mactsix
pex Oaccelina Benoro mops. [lomyueHHbIe pe3yiabTaThi MO3BOMST HMOBBICHTH
3¢ GeKTUBHOCTb MEPONPHATHH MO YAYYIIEHHIO KadecTBa BOLHOHM cpeawl, a
TaKKe CHHU3HTL PHCK OT [MOCIACGACTBUH Ype3BHIYAHHEIX aHTPOTIOrEHHBIX
OKOJIOTHYECKUX CHTyaiuil, BrisBieHHBIE 3aKOHOMEPHOCTH PacHpOCTPaHEHHA
OpHUMECH MOTyT ORITH HCHONB3OBAHBI INPH JIMKBHAALMH YPe3BhIMAfHEIX
cHTyaluuii, AN NPUHATHI Mep IO ONTHMM3AILMA COPOCOB CTOYHBIX BOZ B
HCCNEMyeMBle akBaTOpHH. Pe3ynbTaThl paGOTEI MOTYT CIIy»HTh OCHOBOM IIpu
IUVIAHMPOBAHHH HATYpPHBIX 3KCOECPUMEHTOB M IPH AHANM3E Pa3THYHEIX
SKOJIOTMYECKHMX MNpPOLIECCOB, HanpuMep, NpH o00OCHOBaHMUM BhIOOpa 30H,
Haubosnee GraronpHATHEIX JI1 pa3BEeACHAS MapHUKYJILTYPEL.

Anpobauun_pabomest. Pesynbratsl paGoTel OblH HCIONB30BAHBI INIPH
BBLIMONHEHNH (YHIAMEHTANBHEIX HcclieqoBaHuit mo nmporpammaM OO®AT u
OH3 PAH, Tem PODU u MexayHapOIHBIX IPOEKTOB. B uactHoCcTH:

® Ttema POOU Ne 03-05-64079a «KoMiteKkCHBIH MOHMTOPHHI AMHAMUKK
BOJI, HAHOCOB M peinbeda, aHTPOIIOTCHHOTO 3arps3HEHMA W YCIIOBMi
cyulecTeoBaHus 61oTHI scTyapues benoro mopsay» » (2001-2002 rr.);

® tema POOUH Ne 03-05-79028 «Oprammszaums M 1poBeAeHHe
aKcne MMy Ha Benom Mope 1o M3ydyeHHIo AMHAMHKH BOJ, HAHOCOB H
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penseda, aHTPOIOTEHHOTO 3arpA3HEHMS W YCIOBHH CYIMECTBOBAHMSA
6uoTe1 3cTyapuesy (2001-2002 rr.);

e Ttema HBIIC Kapensckoro HI] PAH Ne 55 «HccnenoBanus OCHOBHEIX
3JE€MEHTOB IKOCUCTeMb! bestoro Mopa 1 ponu abuotnuecknx GpakTopos
B ee passutun» (2002-2005 rr.);

o wMexayHapoauniii mpoext MHKO-Konepuukyc Ne ICA2-1999-10167
«YcToiiYHBOE YNPABICHHE MOPCKOH 3IKOCHCTEMOH M NPUPOAHBIMH
pecypcamu benoro mops — WHITESEA» (2001-2002 rr.).

OcHOBHbIE ~ PE3YNBTATHl  JUCCEPTALMH  HOKIAABIBAIMCH M ObUIM
npeactasnensl Ha VII Monogexso#t Hayunoii koHbepenuun WHcruTyTa
Oouonorun Komu HI] YpO PAH (Cwikrbiskap, 2000), Ha MexayHapoaroit
xoudepenuun «IloMopre B Bapeny-persione Ha pyGexe BEKOB: >KOJIOTHS,
SKOHOMMKA, KyJabTypay (Apxasrensck, 2000), Ha MexayHapouuoit
KoHdepeHmHn «BexkoBble H3MEHEHHS MOPCKHX 3KocHCTeM Apkrukn. Knumar,
MOpcKOH mnepurynMan, OuonpopykTtuBHOCcTs» (Mypmanck, 2000), na
MexayHaponHoii koHbepeHIHH «OKOJIOrHsA CeBepHbIX Teppuropuil Poccuu.
IlpoGnemsl, MPOrHO3 CHUTyalHH, IyTH pPa3sBUTHA, pelleHHA» (APXaHrenbCK,
2002), na MexayHaponHo#i KoHpepeHIMH «MOOCIHPOBAHHE KHBBIX
pecypcor bBemoro Mopa» (Xembcuuku, 2002), B orverax Kadeaps
oxeanosiorun CII6I'Y no npoexry «Bbenoe mopey, Ha ceMuHapax JaGoparopmii
reorpagmu u ruapodnsuxu UBIIC KapHI| PAH.

Hybnuxayuu. Tlo MaTepuanaM Aucceprauuu onyGiukoBaHo 8 pabort, u3
HHX JiBe CTaTbH — B PELIEH3UPYEMBIX JKyPHaax.

Cmpyxkmypa u_o0vem paGomst. luccepraumonnas pafora COCTOMT U3
BefeHus, 4 rias, 3akioueHus, Oubimorpadmu, swmouaromeid 224
HaMMEHOBaHHUE, U3 HUX 97 Ha HHOCTPAHHKIX A3LIKAX M 2 npuIokKeHui. O6mui
06beM paboTel — 157 MAIMHONHCHBIX CTPAHHLL.

Bnazodaprocmu. ABTOp BBIpOKAET MCKPEHHIO IIyGOKyw O61arofapHOCTb
HAayYHOMy pyxoBomuTem0 AIH. npodp. BP. (dykcy 3a NOCTAHOBKY 3alavm,
BCECTOPOHHIOI) TOMOIIb, LIEHHBIE COBETBI M PEKOMEHITAIMH. 3a MOMOIb B
IIPOBEAEHMH HCCIICAOBaHMI, OOCY)KICHUHM M aHAMH3€ HX pe3ybTATOB H LiCHHbIE
COBETHI aBTOP ITyOOKO IPH3HATENEH HAy4YHbIM KOHCYJAbTaHTaM A.r.H. mpod. HH.

Ounarosy, kT.H. AlO. Tepwxesuky, a Taioke coTpyaHukaMm nabopaTopiit
ruapogmsukn u reorpapun UBIIC KapHIL] PAH: kr.H. AA.
Kononouxe, MIL Tetposy, kr.u. HH. Ilanpmumy, A.B. MHTPOXOBY, COTPYAHHKY
71a00paTOpPHH PErHOHATLHOM OKeaHOJOTHH HHcruryra reorpadpmu CIIGIY A H.
Muaypury, a.¢.-mH KA. KieBaHHOMY 3a LicHHbIE KOHCYJIBTalMK 1O pabore ¢
monemupytomeii  cucremoii  CARDINAL, wn-xopp. PAH I0.C. J[lonotosy,
pyxosoauremo TeM PO, ygacTre B KOTOPLIX NO3BOMWIO COUCKATENIO TIONYYHTh
HOBBI€ IKCTIEAMLHAOHHbIE JAHHEIE.



OCHOBHOE COAEPXAHUE PABOTbI

Bo ssedenuu o00OCHOBaHA aKTyaJbHOCTh HCCIEJXOBAaHMA, CHOPMYIHpO-
BaHEB! €ro LM ¥ 33Ja4H, JaHa OLIeHKa HOBH3HbB! M NPAaKTHYECKOi 3HAYNMOCTH
MIOTyYEHHBIX Pe3yNLTATOB, IPUBEACHA KPaTKas XapaKTEpUCTHKA JMCCEpTalu-
OHHOH paGoTkI.

B _nepeoii _znase BLIMONHEH aHANH3 OTEUECTBEHHOH H 3apybexHoit
JHUTEPATYPHl 10 MATEMaTHYECKOMY MOJEITHPOBAHUIO TIPWIMBHOM LMPKYILILHH
U NEepeHoca BEIECTBa B MEJIKOBOAHBIX NMPUOpexHBIX paHOHax MOpeH H
scTyapusx. HccienoBaHue MIPWIMBOB B TAKMX paiioHax OCIOXHIETcs
3HAYMTENLHO BO3PACTAOMICH PpONbI0 NPUAOHHOIO TPEHHA, OTPAXKEHUEM
TIPUIMBHOM BOJIHBI OT 6€PEroB, TPEHHEM O JIEASHOI OKPOB B 3UMHHH NEpHOA,
B3aUMOMECTBHEM pPeYHOTO MOTOKAa H MOpPCKMX BoA. [Ipm MoaenupopaHHH
NPWINBO-OTIMBHEIX TEYEHHH NPHMEHAIOTCA YpPaBHEHMS] TMAPOAHHAMMKH,
YIPOIEHHBIE B 3aBHCHMOCTH OT 33/1a4H H 06bEKTa HCCIIEAOBaHUA.

B paGorax MHOTHX HccaenoBareneii (Jle6onsckuii u ap., 1984; Hexpacos,
1975; LeBlond, 1978; Lee et. al., 2001) moka3aHo, 4TO B ypaBHEHHAX
COXpaneHHs  uMnyiabca  OajaHc  OCYWIECTBISETCS  MEXIy  CHIOH,
0GyCOBIEHHONH TOPHIOHTANLHHIM I'PaJHEHTOM JABIIEHHA, H CHJIOH TpeHMs.
Taxoii pexxuM pacnpOCTpaHEHHMs NPWIMBHON BOJHBI HA3bIBAIOT IPAJUEHTHO-
Ba3kuM (3pipsuoB, Jleiibo, 1985; Mysnuies u ap., 1985). Ero ncnons3oBanne
IS HM3YYEHHS pPacHpOCTPAHCHMSA MNMHHHON TIpaBMTALMOHHOM BOJMHEI HA
MEJIKOBOJI-€ BOIMOXKHO MPH YCIOBHM, YTO I'TyGHHA HCCNEoyeMOoro BOJOEMa
MEHbIIIE HEKOTOPOro KpuTHuyeckoro 3HadeHus (10-20 m). Ha menxosoase
TIPOHCXOAMT BHIXOJ HHAHETO TIOTPAHHYHOTO CNOS B TNPHIOBEPXHOCTHYIO
006nacTh U CMBIKaHHE €ro C BEPXHHM INOrpaHMYHEIM cioeM. TypOysieHTHOe
[IEPEMEIINBAHAE OXBATHIBAET BCIO TONIY BOJ, a 30Ha CMBIKAHUA IOBYX
MIOrPaHHYHEIX CJIOEB MpEACTaBIteT co6oit GpOHTANLHYIO 30HY, OTAENSIOMIYIO
crpataduIMpoOBaHHbIe BOABI ITy0OKOBONHOHN HacTH MOPA OT OAHOPOAHEIX BOJ
MenkoBoass (Jlanuna, 2001).

Tpanchopmanusa NpUINBHOM BOJIHEI Ha MENTKOBOABE MOXKET MPUBOJIUTH K
TIOBRIIIEHUIO YPOBHS BOAb! B HaNpaBjJieHWH BepluHHH! 3aymBa (Jlanuna, 2001;
Jlynages, 1989; 3sipsanoB, My3sines, 1988). 31o sBnenne nmomyymno Ha3saHue
NPWIMBHON Hakayku ypoBHA. OHa NPHUBOAMT K TIEHEPAlMH OCTATOMHEIX
BIONLOEpEroBEIX MNepeMelueHnit BOIOHBIX Macc ¥ B3BecH. ITOCTOAHHO
JEHCTBYIOIHE OCTATOYHBbIE IMPIJIMBHBIE TEUYCHHS B 3HAYMTENBHOM Mepe
ONpEeNENAIoT NIEPEHOC BEMIECTBA B MENKOBOAHON mpubpexHoil 30He Mopeii,
MEJIKOBOAHEIX 3aMMBax ¥ 3cryapusx (Carbajal, Bachaus, 1998, Jakobsen et.
al., 2003, McLaughlin et al., 2003, Williams et. al., 2000).

Janee npuBomuTcs 00630p CYIIECTBYIOIWIMX MOAENEH NPHIHBOB IS BCEro
benoro mopsa n pasnuuHbIX ero paiionos (Bomsuumrep, Tlsacxosckuit, 1977;
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Jlynayes, 1974; Ceseman, 1978; Kpasew, 1981; Crubuesa, 1982; Ilsenunckuii,
1989, 1995; duaxos u np., 1990; Mactpioxos, Beperunkos, 1997). PaccMorpens:
OCHOBHBIE ocoDeHHOCTH KonebGaHuil ypoBHS Benoro Mops, NpUIMBHBIX SBJICHHMHA
MOPA B LIEJIOM H €10 3AIMBOB, HIIOXKeHHbIe B MoHorpadusx (Minkebeiixun, 2003) u
"T'unpomereoposorus ...", Boit. 1 (1991). PaccmoTpeHa Moent pacnpocTpaHeHus
sarps3HAlOIMX BelecT8 B ycrhe Cesephoit Jsunbl (Bpexorckux u mp., 1997,
Bpexockix, Iepexamckuii, 2002).

B nauuoii paGore ais MoIenupoBaHHsS NPOHECCOB NMEPEHOCA NPHMECH B
MEJIKOBOAHBIX NMPUOPEXHbIX akBaTOpHAX Besoro mops Omlna Hcnomp3oBaHa
ruapoanHaMudeckas Mozeraupyromas cucrema CARDINAL (Bosnsuuurep u
op., 1989, Kuepauunii, 1999, Klevanny, Matveyev, 1993. Dta mogens
peanu3yeT CHCTEMY YPaBHEHHMH MeNKOH BOAb!, YPABHEHHE I'OPH3OHTANILHOIO
nepedoca W TypOyneHTHOH nauddysmu npuMecd H NpeAHA3HAYCHA [UIA
UCCHeNOoBaHUA AuHAMHKM 1npuOpeskHeix BoA. IIporpaMma Hcmomeayer
KPUBOJIHMHEHHYI0 CHCTEMY KOOpAMHAT, 4YTO OCOOEHHO YHOOHO 1IpH
annpoOKCUMALIHH pacueTHO# 06aacTu B npubpexHoit 30He.

Bo_emopoii znage npusoautca ¢usuxo-reorpadugeckoe omucanue beroro
MOpS, PaCCMOTPEHbI OCHOBHBIE OCOGEHHOCTH €r0 NPUIMBO-OTIIMBHLIX AB/eHni. B
Besom Mope 1ipeolIiagaoT NPWIHBHEIE BOMHEI MOTYCYTOYHOrO nepuoaa: M, S,,
N, K, H3-3a mopdomerpuuecinx ocoGeHHOCTEH, COXHOrO ouepraHus
GeperoBoil JIMHAY MOpPA 3TH BOJIHBI HEIMHEHHO HCKAXKAIOTCH, B3AHMOJACHCTBYIOT
APYT C ApYroM, cO3[1aBas JIOTIOJIHUTENbHLIE MEJKOBOAHEIC rapMonuku M,, MS,
(1/4-cytounnie Boambl), My (1/6-cyrounast BonmHa). OCHOBHBEIMH CYTOYHBIMH
OPWIMBHLIME BonHamd B BenoM mope apmsmorcs sonusl K, u O;. Beicota
npwniBa B BenoM Mope 3HauMTENBHO MEHAETCA OT paiHoHa K paiiony. B
Mesenckom 3anuse Habiogaercs Haubonbluas BenuyuHa npwmsa (5-7 m). B
Tlopne BemuMHa NpWIMBA YMEHBIIAETCH [0 ABYX-deThlpeX M, B baccejine
HaOMONAIOTCS HauMeHbLIHE BBICOTHI MPWIMBA (OKOJMO ORHOTO MeTpa). A B
OnexckoM u KaHaanakuickoM 3aiMBax NPHIHBHBIC KOJeOaHHS YPOBHA BHOBb
pospactator (1.5-2 M). MakcumanbHble NPWIMBHBIE TEYEHHS OTMEYAIOTCA B
Bopotxe, opre u MeaenckoM 3amuse (6onee 200 cM-c™'), a Taioke B Conosenxux
Canmax Onexcioro 3anmuBa (Gonee 150 cm'c'l). B baccetine, KaunajnakinckoM u
JIBHHCKOM 3a/1MBaX CKOPOCTH NPWIMBHBIX TEYCHUH HEBEIMKH H COCTABIsIOT 10-
40 em-c”! (T'mapomereoponorus. .., 1991).

Hanee nmaHo omicaHue OOBEKTOB HCCICNOBAHHMA, a TAIOKE 3KCIICPHMEHTOB,
NPOBENCHHBIX B XOfie SKCITEJMLMOHHBIX MCCIENOBAHMH Kadenphl OKeaHOJOrud
CII6I'Y n Uncturyra Bomubix npobneM Ceeepa KapHI[ PAH B OmnexckoM u
Kannanakuickom 3anusax bBemoro mops. IlpuseneHo ommcanMe OCHOBHBIX
XAPAKTEPUCTHK UCTIONE3YEMBIX NMPUGOPOB € YKa3aHHEM M3MEPAEMBIX MapamMeTpoB,
JMANIA30HA HU3MEPEHMIE, TOYHOCTH Y pa3peratoleil CllocoGHOCTH.
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AHanu3 HATYpPHRIX JAHHBIX mokKa3an, uro B OHeXckoM H
Kanpganaxmckom 3anHBax benoro Mops INPOUCXOAHT WHTCHCHBHOE
IPHIMBHOE NepeMeluBaHUEe BOJ B MEIKOBOJZHOM NpHOpexKHOi 30He, rae
B JneTHUk nepumox Habmopaerca HEONHOPOLHOE pacnpeiencHne
TeMIIEpaTypsl H COJNIEHOCTH MO riry0HHe, CBA3AHHOE B HEPBYIO OYEPENb C
nporpeBoM BepxHero ciuos. Ha HeGomsmux rnybunax (mo 10-15 m)
BomHas ToJma Mo rayOuHe crparnbuuuposana cuna6o. Xopomo
BHIpaXEHHAS cTparndukauus Halmomaercs auus B paifoHax ¢
ray6bunamu 6oaee 15 M. YcTaHOBNEHO, YTO peuHbE BOALI M B3BEChH
NOCTYIAOT B BEPXHHUI cJoif 1 nipu HeGonbmKx ray6unax B Gpasy npunusa
HEPEMELIHBAIOTCH MO BCceMy BOAHOMY cTonly, a B Oonee riaybokux
pafioHax mnepeMelIHBaHHE NPOHCXOJHT TOJNbBKO B BEepXHeM cioe. B
pailonax ¢ raybuuamu Cosiee 15 M B HM)KHEM CJIO€ DPacloONararTcs
XOIOAHBIE MOPCKME BOALI C MOBBIMIEHHBIMH 3HAUEHUAMH COJCHOCTH. B
YCTBAX pek HabnoaaeTcs coneBOil KIWH, KOTOphlt nedbopMupyercs u
paspyliaeTcs B pouecce 3BONIOLMH IPHWINBHOrO QpoHTa. Yike B Hayane
cedTadpsa B UCCIENOBAHHEIX PAfOHAX 3aIUBOB OTMEYAETCA NPAKTHYCCKH
HOJIHAA OJHOPOAHOCTH TEMIIEPaTYPhl H COJICHOCTH IO riaybuHe.

B OnexcxoM M KaHpajgaknmickoM 3aauBax AOMHHHPYET MONYCYTOYHAs
BonHa M,. Ha Bxoge B OHeXCKHH 3a1HB HPHUIMBHBIE TEYECHHMA HMEIOT
peBepcuBHLIf Xapakrep. MunuMManbHbIe aMIVIMTYAb KoneGaHuil ypoBHA
OTMEYAIOTCA HA OTKPHITHIX aKBaTOPHUAX, MAaKCHMalbHblie — B paiioHax
YCTBEB PEK M HAa MEJKOBOAbAX. IIpakTHuecku Besae Habmoaaercs
HEpABEHCTBO NPHIMBHHIX H OTIMBHBIX (a3. B ycreax pexk orMeueno
YMEHBIUCHHE CKOPOCTEH IPUAMBHBIX TEYEHHil, YTO MOXHO OOGBACHUTDH
TpaHcopMmanueii  NPHAMBHON  BOJHBI HAa  MEJKOBOARE U €€
B3aMMOACHCTBUEM C PEYHBIM IOTOKOM. ODTHUM XK€ MOXHO OOBACHMTH
HaGM0qaBIIUecs B 3UMHMI NepHO/, BEPTHKaNbHble IPaJAHEHThl CKOPOCTH U
HAJIMYHE PAa3HOHANPABNEHHBIX MOTOKOB B ycthe p. Onern (Judumu,
BospuHos, 1984, Jinbmun, Turos, 1985).

B _mpembseii znage MpUBOIATCA PE3YJNHTATEI MOJACIMPOBAHHS TIPHIMBHOM
JHHAMHUKH HCCJIEAyeMBIX akBaropuil. C MOMOIIBI0 MOAENHPYIONIeH CHCTEMBI
CARDINAL 6bL11 npoOBeAeHB! YMCIICHHBIE DKCIICPMMEHTEHI N0 PacyeTy Xoaa
YPOBHA N IPWIMBHBIX TedeHMH i axBatopuii Ouexckoro 3anupa, OyxThl
Huxonsckoit, ycreeB pex Owuern, Kemu, Kepern npu usmensrouwemcs
KOMIUIEKCE BHEIIHHUX YCIOBHH (BBICOTa NIPHIINBA, CTOK PeK).

Ocpennensrie no rinybuHe ypaBHEHHMA MeENKOH BOABL M ypaBHEHHE

pacrpocTpaHeHHsA MPUMECH B JaHHOA Mozenau npuHATH B Biae (KiieBaHHbIH,
1999):
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2 ulv
U, +(U—) +(U71Kl=—gng+fV+KAU—ﬁ,—HI—2—[

H

uv y? V|V| -
V;+(7{—)X+(-F)y =—gHgy -‘fU+KAV—'f; H2
G +U,+V,=0

(eH),+(UT),+(VT), =AHAC—-ATH

rae U n V' — nonxele notokH, F — noaxas riryOUHa NOTOKa, g — YCKOpPEHHE
CIWJIBL TSDKECTH, G — YPOBEHB cBOGOIHOM moBepxHoCTH, f— napaMerp Kopuonu-
ca, K — xoadhdunpent ropusontansHoro TypOyneHtHoro obmena, f, — ko3g-

(HUMEHT IPHIOHHOTO TPEHUA, C — OCPENHEHHAd IO TTy6WHE KOHUEHTpauus,
A — xo3bdunneHT ropusoHTansHO TypOyneHTHOH Mupdy3un npumecu, A —
k03¢ dULMEHT HEKOHCEPBATHBHOCTH TIPHMECH.

Koaboduuments, Bxomsmue B cucteMmy ypaBHenwit (1), B mnakere
CARDINAL 3apansl  cneayromuMm  ofpazom. Ilapamerp Kopuonuca
paccunTsiBaercs no Gopmyie:

f=2wsing, @

TZ€ (0 - YTJIOBask CKOPOCTh BPAIIEHHsA 3eMIH, () ~ IMPOTA MECTA.

3nauenne xo03¢HUMEHTa TOPH3OHTANLHOrO TypOynenrHoro oGMmena K
OTIpeNIeNIeTCA BLIPAKEHUEM:

K=0.15L*GradV, (3)

rae L — mar cerkn, Grad V — cymMma rpagMeHTOB COCTAaBISIOIUX
CKOPOCTH.

na xosdduunenTa nNpuEOHHOrO TpeHMA f, ycTaHOBJIeHa GespazmepHas
BenmunHa (0.014. Ero BenwuuHa cUHTaeTcd NOCTOSHHOH IO Bcell pacdeTHO#H
obnacty.

Hna  onpenenennsa xoddgduimeHTa TOPUIOHTANLHOH TYpOYNEHTHOIM
muddysun npumec 4 ucnoab3yeTcs aMnupudeckas GopMyna, CBA3BIBAIOMAS
atoT KoadduimeHT ¢ Macmrabom npouecca L (Okubo, 1962):

4=10" e(l 151n (100 L)) @
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ITon macmTaboM nporecca NOHUMaeTCs JJOKANBHBIH AT CETKH.

Kot duuneHT HEKOHCEPBATHBHOCTH A MCNOAB3YETCA MIA Y4€Ta CTEHeHH
XUMHUECKOH, Ouonoruueckodf MM PpaJHOAKTHBHOH HEKOHCEPBATHBHOCTH
HCCIIEYEMOrO BEIECTRA.

Cucrema ypaeHennit (1) peiaercs nipu CineayomHIX rPAHUYHBIX YCIOBHSAX.
Ha TBepapIx rpaHumax pacyerHoit o6nacTH INPHANMAETCA  YC/IOBHE
HenpoTekaHnd. Ha OTKPHITHIX rpaHuuax 3afaroTcs xonebanus YpOBHS
cBOOOAHOH MOBEPXHOCTH M pacxoimsl pek B BUIE BPEMEHHOrO XoAa,
aHAJMTHYECKOTO BBIPAKEHHA WIH MOCTOAHHOrO 3HaucHuA. KoHLEHTpanuu
IpHMECH 3aJalTcd MO BCed axkBaTOpMH B BHIOE HAYaJBHOIO MONA
KOHIIEHTpanuii UK B BUAE TOYEYHBIX HCTOYHHUKOB.

Tl yaeta cnoxHoro oveprasus GeperoBoi JMHHHM HCCIIEAYEMBIX AKBATOPHI,
PacnoJIOXEHHbIX B HUX OCTPOBOB M 0coOeHHOCTel permbeda THa ObU MOCTPOEHE!
KpHBOJSIMHEIHBIE KOOPIMAATHEIE CETKH € NPOCTPAHCTBEHHBIM 1AroM OKONO 2-3 kM
21 OHEKCKOTO 3ATHBA H JECATKI-COTHH METpoB s 6yxTe1 Hukonkckoif u ycThen
pex. g Beex axmatopmif ObUIM pAacCUMTAHBI E€XEYACHBIE MONA CKOpOCTeEst
NPWIMBHLIX TEYeHWH Ha fBA MPWIMBHEIX LMKJIAa M TONOxeHwi yposHs Ha 10
NPWIMBHEIX LMKIOB. Bl NPOBEEH CHEKTPANBHBIA aAHAMM3 PAacCYMTAHHBIX
OpWMBHEIX ~ KojeGamuii  ypoBHsa. Brismnenn: crnemyronme  ocobesHoc
NPOCTPAHCTBEHHO-BPEMEHHON CTPYKTYPHI IPIIMBHLIX JABIDKEHUH M X0Na YPOBHS B
HCCleyeMBIX aKBATOPHIX.

Ha Gomemefi yactn axsaTopun OHEXCKOro 3aHBA NPWIMBHBIE TCUCHHUA
HMEIOT PEBEPCHBHBII XapaKTep, PH 3TOM OHH OPHEHTHPOBAHEI BOL MPOAOTEHOH
OocH 3amMBa. MaKCHMaIbHBIC CKOPOCTH TPWIMBHBIX TEYEHMH OTMEvAloTCs B
npormBax B paioHe ConoBetkux ocTpoBoB U KOHIOCTPOBA M JOCTHTAIOT 3HAYCHHI
150 cmc’. B BepimiHe u Ha BBIXOZE M3 3a/MBA CKOPOCTH NPIHIMBHBIX TEYEHMit
M3MEHSIOTCA B TeueHHe NMPUIHMBHOTO 1icia B mpeaenax 10-100 em-c”, B cpemmeit
vacTH 3amBa — B npesienax 40-80 cm-c’. B BepmmHe 3a1MBA NPWIMBHA BONHA
6mka K crosdeif, B cpenHeil yacTu 3a7MBa OHA HMEET NPOrPECCHBHO-CTOMIHIA, Ha
BLIXO/IE M3 3a/TMBa — [POTPECCHBHEIH XapakTep. ITo Mepe MpoABIDKEeHHS K BEPIIMHE
3ATHBA aMILTHTY 3 HPWIMBHOTO YPOBHS YBeIHuMBaeTcs. B MenkoBoaHEX pationax
OTMEYaeTCH HEMHEHHOCTh XOA YPOBHS — HEPABEHCTBA BPEMEHH POCTA M NafeHHS
YPOBHA, NOJNHBIX M MATBIX BOA. Taloke OTMEYaloTCs HEPABEHCTBA B CKOPOCTAX
IIPWIMBHBIX TE€ICHHMIA.

CnexrpanbHelil aHanmus psaxoB xoAa ypoBus 32 10 NPHIHBHEIX LHKIOB
nokaszan Hamuude 1/4- u 1/6-CyTOYHBIX BONH B BEpIIHHE 3alHBA H B
MEJIKOBOIHBIX HPHOpeXxHbIX paiionax (puc. 1). [IpoBeseHHbIE SKCIIEPUMEHTEI
MO BHEIACHEHMIO BKJIAaJd pPAa3IM4YHbIX WICHOB YPaBHEHHWIl MABHKEHHA B
AethopMalHIO NPWINBHOH BOMHEI NMO3BONWIM CAENATh BBHIBOL O TOM, YTO
HEMHMHEHHOE HCKAXKEHNWE DPUIHBHOM BOJHBI B 3HAYMUTENLHOH Mepe
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06yC/OBIEHO  MENKOBOAHOCTBIO
YeThIPEX4aCOBBIE BOJNHEI NOAB/IAIOTCH B BEPIUMHE 3AJHBA U B MENKOBOTHBIX
NpHOPEXHBIX pajioHaX, KOTAa NMPUIMBHOE BO3BHILEHUE YPOBHA CTAHOBHTCA
CpaBHUMbIM € riry6uHOMH. TIpH 3TOM HeMMHEHHOCTh KOHBEKTHBHEIX YCKOPEHHI
U JOHHOTO TPEHHS HIPalOT BTOPOCTENEHHYIO pOAb. PaccuuTaHHble s
akBaTopHd OHEXCKOro 3alMBa C IOMOINBI0 MOJETHPYIOIUEH CHCTEMBI
CARDINAL npuiusHbIE TEUEHHA U XOX YPOBHS HEILIOXO COTNacyloTci C
HAaTYpHbIMH J3aHHBIMH H De3ylbTaTaMH MOJEIHPOBAHHS, [OJy4EHHBIMH
apyrumu uccnenosatensmu (JIngiun, BospuHos, 1984, JMudmun, Turos,

Onexckoro

1985, Usenunckuit, 1989, Muanos u ap., 1990).
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Pacyer ocobeHHOCTEH NPHUIMBHON THHAMMKM B yCThe p. OHeru mokasaln,
4TO NMPHIHMBHEIE TEYESHUS B ITOH aKBATOPHH MMEIOT PEBEPCUBHLIH XapakTep,
NpHIMBHAY BOINHA OTHOCHTCA K cTofdeMy Tuily. JlomMHupyomei B
TPUIMBHBIX KOJIEOAHUAX YDOBHS SBISETCH BONHA M), a Takke ee 00epTOHE —
BoHE M, u M, Xox ypoBHA B NMpHyCTheBO# 00;aCTH MMeeT HEeMUHEHRHBII
XapaKTep: BpeMs POCTa YPOBHA cocTaBifeT 3 4 55 MuH, Bpems najgenus — 8 4
30 mun. Bricota npuiusa cocrasnser 0.9-1.0 M; Bricora oTimBa — 0.1 M nipu
MaKCHMaNsHOM pacxofe pexu, 0.5 M — npu cpegueronosoM u 0.6 M — npu
MHHUMaNnbLHOM pacxofie. TakuM o0pa3oM, mpH yBENMHYEHHH DPacxoda PeKH
BEJIMYNHA NPUINBA OCTAETCA NPAKTHYECKH HEU3IMEHHOH, a BENHYHHA OTIHBA
CYIIECTBEHHO yMeHbIIaeTcs. IIpH CpeHErofoBOM DPacXoje PEKH CKOPOCTh
CYMMapHOTO (IPHIMBHOTO M CTOKOBOTO) TEYEHU M3MEHACTCA B TEueHHe
NPHIHBO-OTIMBHOrO ImKia ot 1-2 mo 50-55 cm-c”'. Ipu makcumansHoM
PACXOJE PEKM CKOPOCTh CyMMApHOro TeueHms jpocturaer 100-105 cmc! B
koHUe oTmBa. CHeKTpalbHelif aWamu3 xofAa ypoBHA B ycree p. OHern
[IOKa3aJl, YTO C YBEJUYEHHEM pPacxoja PEKH HECKONbKO YBENHYHBAIOTCA
OCTaTOUHble NpHIUBHEIE 3(EKTh M NPaKTUUECKN OcTaoTca 6e3 HIMeHeHuit
OCHOBHEIE  SHEPrOHECYUIHE€ HMKH HAa  4YacTOTax  MOJYCYTOYHBIX,
YEeTBEPTbCYTOUHbIX ¥ 4eThipex4yacoBulx BoiH. Ilpu noaasnexuu 3¢ dexron
MEJIKOBOJBS YBEIMYMBACTCH BHICOTA IONYCYTOUHOrO0 NPWIMBA, CTAHOBATCA
HE3HAYUTECIHHBIMU PA3HOCTH BENMYMH IOJHBIX M MAaNBIX BOJ, CPaBHHBAETCA
TIPOOJDKUTENBHOCTh POCTa M MAJCHUA YPOBHA, NPOMajaloT MEJIKOBOAHbIE
4ETBEPTHCYTOUHEIE M UETBIPEXYACOBBIE BONHLI. OCO0EHHOCTH MPIITHBHO
IUPKYJALHA B ycThe p. OHErn, pacCUHTaHHHIEC C MOMOIUBID MOAenupyome
cucrembl CARDINAL wHemnoxo cornacyloTcs ¢ JaHHBIMM  HaTYPHBIX
usmepenuit (Pynues, 1984, Jlupmun, Tutos, 1985, Merpos, 1985), HecmoTpa
Ha TO, YTO TIOJIEBHIE KCIIEPHMEHTH! NPOBOMIIHCH B 3MMHHMIT nepuol, a mpu
MOJENIBHAIX pacueTax BIHAHHE EITHOrO MOKPOBA HE YUHTHIBATOCS.

Yerne p. Kems. Ha Bxoue B OHexckuil 3a14B TIPUNMBHAA BONHA UMEET
NPEUMYIHECTBEHHO NPOrPecCHBHELI XxapakTep ¢ aMIUIMTYHoil okono 0.6 M u
MaKCUMANBHEIMH CKOPOCTAMHU Teuenuii no 150 cm-c”'. Ha npumuse u omiupe
ckopocTd TeueHuit B mpuycTheBodl obmacru p. Kemb He3uauurensHsl, Ha
Gonblureit YACTH AKBATOPHH OHM cocTaBnanT 5-15 cm-c”, B y3ocrax Mexay
ocTpoBaMd K B ycthe p. KeMb yBemuuuBarorcs go 35 cvc!. B MoMeHTH!
TMOHEIX M MasibiX BOJ CKOPOCTH TedeHHil Bospactaior mo 50-75 cmc’, B
Y30CTAX MX 3Hauenus npesbiuaior 100 cm-c”'. B myHkTe, pacnonoxeHHOM B
yerse p. KeMs, HaGmonaercs He3HauUTENbHOE HEPABEHCTBO BPEMEHH POCTA H
naneHus: YpOBHA: Bpems pocTa Ha 5-10 MUHYT MeHbIe BPeMEHH MaJeHus.
HepaBencTBo NOSHEIX # MaldblX BOA npogBmsercs ciabo. Ocratousas
NPWIMBHAA HUPKYIUILMS B aKBaTOpMH Maia. Pe3ynbTarsl Mojennposanus
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NPUIMBHBIX ABNEHHUI B yCThe p. KeMB JOCTATOYHO ANEKBATHO OINMCHLIBAKT
0co0eHHOCTH NpHINBHOIM quHamMuku akBatopud (Dolotov et. al., 2002).

Verbe p. Kepers. IpunusHsie kone6aHus ypoOBHA CHHXPOHHEI IO BCei
axBatopuu Keperckoro peiina, Mamno u3mensiorca no Beicote. HabGmopaercs
HE3HAYUTENHEHOE HEPABEHCTBO IIONHBIX H MANBLIX BOJA: OTKJIOHEGHWE YPOBHA OT
PABHOBECHOTO MONOXEHNA HEcKoabko Gonbme Ha momHO# Boge. Cxopocru
[PWIMBHEIX TE€YEHUIT B 3aBHCUMOCTH OT MopdomerpHueckux ocobeHHOCTel,
pacxoza p. Kepers u BapHaHTa CH3UTMHHOTO WIH KBaJpaTypHOrO TIPHIHBA
CYIIECTBEHHO U3MEHsIOTCS Mo aksaropun Kepertckoro pefina. B xsanparypy
CKOPOCTH CYMMApHOTO (CTOKOBOrO M NPHIHBHOTO) TEUESHUA B ABYX ITYHKTAX
akBaropuu (pacnosnoxeuHsix B ycrse p. Kepers u Ha paccrosuuu 1.6 kM
mopucree) MenaoTes ot 10 (mynkr 1) u 3 (myskr 2) npu MakCHMansHoM 1o 2
cmc! (B 06oMX MyHKTaX) MpU MUHHMANLHOM pacxome pekd. ITpu Tex e
pPacxofax PeKH B CH3UTHIO CKOPOCTH MeHatoTea oT 12 (nynkrt 1) n 4 (yHxr 2)
10 2-3 cmc”? (B 0BOMX NYHKTax) COOTBETCTBEHHO. B CH3MIHIO CKOpOCTH
TPHIMBHOIO TEYEHHA OKa3bIBAIOTCS GOJbIE CKOpPOCTEl CTOKOBOTO, H MEXIY
HUMH TIPOHCXONUT  HenuHeliHoe  B3aMMOIeHCTBME, mNpUBOJAIEE K
cymiecTBeHHEIM (Ga30BEIM CABUraM u 00epToHaM, OCOOGEHHO 3aMETHBIM Ha
NpUIMBE B MAaBOMOK., B CH3UTHIO MPH MakCHMaIbHOM pacxofne p. Kepers na
NONHOH BOJE CKOPOCTH TedyeHuil He3HAYUTeNbHL, HAa Oonbmel yactu
aKBATODHM He TpeBHmMAoT 5-7 cMc’, CKOPOCTh CTOKOBOrO TEYeHHs
cocrasnger 10-15 cm-c™'. B a3y ornusa cxopocTy Teuennit cocrapsaior 5-10,
B y30CTAX BospactaioT o 15-20 cm-c”’. Ha Manoii Boge cxopocts TeueHnit
MHMHHMAIBHEL, COCTAaBIAOT 1-3 cM-C', CTOKOBOE TedyeHHE MAKCHMANBHO
Pa3BUTO — €r0 CKOPOCTH JIOCTHTAIOT 3HaueHwmii 25 cv-c”. B ¢asy npuausa B
pe3yiabTaTe B3aMMONEHCTBHA CTOKOBOIO W TPWIMBHOrO TEYEHWH B
TIpHYyCTHEBON o6nacTH HabMOAaeTC CIOXKHAL EpeXoqHas cucreMa Tedexuit,
BO3HHKAIOT KPYrOBOPOTHI, CKOPOCTH Te4eHHH He3HauuTeNabHbl, He Gonee 1-2
emc!. B MpOJIMBaX CKOPOCTH NPHIMBHBIX TeyeHuit mocturaror 10 emec™,
CKOPOCTb CTOKOBOTO Teuenus coctasnser 20 cm-c”'. OCTATOUHAs MPITHBHAS
IMPKYJIMs  Ha  akBaTtopud  OyxrTel  He3HAuHTeNbHa.  Pe3ynbrarbl
MoJenMpoBaHua ocoOeHHOCTeif NPHIIMBHBEIX fABICHHIT B ycThe p. Kepers
XOpPOMIO COFIACYIOTCA C MaHHRIMH HaTypuseIx u3mepennmii (OTuernr mo x/a
temaM 1993-1994 rr., apxus xad. oxeanosnoruu CII6I'Y; Jlonotos u ap.,
2001a; Jonoros u ap., 2002a; Dolotov et. al., 2002).

MpumnmsHele xonebanus B Gyxre Hukonbekoit hopmupyrores nomycyrouHoit
crogueii BostHo# — (hasbl yPOBHS H TCUEHHUIT CAIBHHYTH HA TpH yaca. [Tpwwms B Gyxre
HECKOJIBKO HCKAXACTCA H3-33 MENKOBOJbA — BpEMs TNAJCHWS YpOBHA Oosblue
BPEMEHH pOCTa Ha OAMH 4ac. AMIUIMTYHAa KoneOaHMil YPOBHS NpPAKTHYECKH HE
MEHSCTCA HA aKBATOPHH OyXTbl, YBESMYEHUE aMIUIMTYABl B BepuinHe OyXThl He
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npessunaer 0.01 M. Ha npuniee 1 oTMBe CKOPOCTH TeYeHuii no BCell akBaTopuu
6yXThl MAKCHMANLHBI, WX 3HAYCHMA HIMEHMOTCH B mpenenax 10-20 cmc’, wa
TMIOTHO# ¥ Mastoif Bojie HAONIOAAETCA CIOXKHAsA CHCTEMA TEYEHHI CO CKOPOCTAMH, HE
npessinaonvu 5-7 cmec”. OCTAaTOuHas NPHIMBHAS LMPKYNALHA Ha aKBaTOpHMH
OyXThl HE3HAYUTENBHA. Pe3ynbTaThl MOAEIUPOBaHHA NPIWIMBHEIX ABIEHUIL B GyXTe
Huxonsckoff HEIUI0X0 COTIACYIOTCA C JAHHBIMHU 3KCTISUIMOHHBIX HCCNEN0BAHHIA
([uanos u p., 1990; Mirtypus u ap., 1997).

CpaBHeHHE JIaHHBIX OJKCHEAUUMOHHBIX MCCAEJOBAaHWA NPHIMBOB C
pe3ynbTaTaMi THAPOJMHAMHYECKOTO MOAETHPOBAHUA NMOKA3ano0, YTO MONENb
CARDINAL anekBaTHO BOCHPOH3BOAHT NPHINBHYIO IHHAMHKY HCCIEAYEMbIX
AKBAaTOPHIA.

B uemeepmoii 21a8e faHa XapaKTEPHCTHKA JKOJIOTHYECKOro cocTosHus Benoro
Mopa. [Toxa3aHo, 4TO OCHOBHBIMM HCTOYHMKAMH AHTPONOrEHHOIO 3arpA3HEHUA
Benoro Mops siBiiioTcA JieconepepabaThiBaloias, ropHoA0ObIBAIOMIAA H HedTAHAA
IPOMBHIUIEHHOCTb, INpMdeM 3HAUMTENbHAS YACTh 3aAIPASHAIONIMX  BEINECTB
HOCTYNMAaeT C peydbiM CToKoM. CTouHble BOAbLI NPESANPHATHH JNecHOH H
HE/UIONO03HO-OYMKHOH MPOMBHIVIEHHOCTH BHOCAT B MOpe JIMHIOCY/b(ATEL,
theHonb1, MeTHNOBLIH crMpT. TlpeanpusiTia FOpHOAOOHIBAIOMIEH IIPOMEILLIEHHOCTH
SBIIIOTCA MCTOMHHKOM MOCTYIUICHHS B MOpE TDKENBIX METAUIOB, TAKMX Kak
HUKE/Ib, XpOM, Me[lb, 1IMHK, CBUHEL, PTYTh U JPYIHX; OT NMpeANpHATHii HedTAHOM
NPOMBIIUIEHHOCTH TIOCTYNAIOT HEMPEAENbHBIE  YINEBOAOPOABL, HadTeHOBbIC
KHMCIOTHI, noymxjiopOudenibl, cepa, cBiuHeL ¥ Apyrue sarpssuurend (Haymos,
®ensxos, 1993). 3a rox ¢ peunbiv crokoM B Benoe Mope BrinocuTes oxono 2900 T
Hedrenponykros, 754 1 nereprenros, 10 T deronos, 0.137 T xuopopraHIMecKux
necriimzos (benoe mope. buonoriyeckue. . ., 1995).

Janee B ueTBeproii IiaBe NpPHBEACHbLI OCHOBHBIE PE3YJIBTAaTHl PACYETOB
DPWIHBHOMO TepeHOCa NpUMecH B uccrenyeMuix axsaropusx. Ilon mpumecsio B
MOJIENH TIOHUMAETCH HeKas cyOCTaHIust, KOHCEPBATHBHAA WM HEKOHCEPBATHUBHAS, C
Pa3MEPHOCTBIO «YCJIOBHAA €IMHULIA HA EAHHHMLYY 00beMay.

B ycthe p. OHern npH nocmosnno delicmeyiouiem HCTOIHHKE IPHMECH, HMH-
TUPYIOILEM [IOCTYIUIEHNE CTOUYHBIX BOJ, XapaKIep paclpoCTpaHeHHs NpPUMECH Cy-
LIECTBEHHO OIIpe/IeNIFeTcs BeNHYUMHOi pacxoa pexu. Ilpu cpednezodosom pacxone
PEKM 33 EPBbIE CYTKH FPOMCXORMUT NepeHoc mpumec Ha 10-12 km ot yerss (puc. 2,
cleBa). B TeueHue nepBRIX IMTH CYTOK nepemHuii GPOHT MPUMECH YIOAIAEICA OT
YCTBA €O CKOPOCTHIO OKOSIO OJIHOTO KM B CYTKM. B anbHefiliieM pacnpocTpaHenue
mepenHero (poHTa TPUMECH INPHOCTAHABIHMBACTCA, IIPOHCXOIMT HAKOIUICHHE
IIPHMECH B HEMOCPEICTBEHHOH OM3OCTH OT HCTOUHHMKA (YCThS PeKH), IIpHUEM 110
obe cropoHsl 0T ycTba (OPMHPYIOTCA OONACTM € TIOBBILICHHOH KOHIEHTpALMeH
npuMecd. Brons Gepera gopMupyercs nonoca npuMecH IMUPHHON okono 15 kM c

HOCTEIICHHO BO3pacTatoIiiMH KOHLEHTPpALMAMH.
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Ipyn makcumanbruom pacxofe Pekn 3a MepBEIE CYTKH NPHMECH PAcIIpo-
crpansercs Ha 16-18 xm ot ycres (puc. 2, cnpara). B panpHeiimem Ha
HEKOTOPOM PACCTOSHHH OT MCTOYHHKA GOPMUPYETCH BHITAHYTOE TI0 HOPMAIH
Kk Oepery nmATHO C TOBBINEHHBIMHM KOHIEHTpalMAMH npuMecH. Ilepemmuii
GpOHT ITOrO NMATHA B TeUeHYHE MEPBHIX NMATH CYTOK JAEHCTBHA HCTOYHHKA
NPUMECH YRANAETCA OT HEro €O CKOPOCTBIO OKONIO Tpex KM B CyTkH. B
CNIEMyIOMHUe JBOE-TPOE CYTOK CKOPOCTh PACIpOCTpaHenus nepeatero ¢gpoxra
NATHA MPUMECH CHIXKaeTcst 10 OHOTO KM B CyTKM. Pacyer pactpocrpanenus
npuMecH Ha nepHox Oonee 10 cyTok mnokazan, 4YTO NATHO HPHMECH
MPOJIOINKAET PACTPOCTPAHATLCA M0 AKBATOPHUH 34JHBA CO CKOPOCTBIO OKONO
OJTHOTO KM B CYTKH, IIPH 9TOM KOHIIEHTPAaNNs NPUMECH BHYTDH MATHA PacTeT.
Onuaxko pacder pachmpocTpaHeHMsS TPHMECH HPY 3aJaHUH MaKCUMAIBHO
BO3MOKHOTO PacXofia Ha UIMTENLHBIH NepHof HeuenecoobGpaseH, Tak Kak
HEePHO. NABO/IKA HA PEKE HUMeET OrPAHNYEHHYIO JUTUTENBHOCTb.

Iipn xpamxospemennom neficTBUM MCTOYHHKA TIPUMeECH (B TCYCHHE ONHHX
CYTOK), MMHMTHpYIOINEM aBapiuiHOe NOCTYIUIEHHE NPHMECH, H CPeoHezo0080M
pacxone PeKd, B TEUCHHE MATH CYTOK BCA NMPUMECH TIEPEHOCHTCS Ha PacCTOSHUE
OKOJI0 BOCBMH KM OT MCTOYHMKA. ITpH 3TOM mpoucxoaut $hopMHUpOBaHHe MATEH ¢
TMOBBIINEHHO KOHLIEHTpalKeH NPUMeCH o 00€ CTOPOHE! OT HCTOYHHKA.

. .

; .
A mis

604

12
24
36
48
60
72
84

10 krm

108
120

Puc 2. Pacnipoctpanenne npuMecH B yctbe p. OHErH NpH CpeIHEro0BoM (cneBa)
¥ MaxkcHMalbHOM (CTIpaea) pacxojie pekH 3a 60 1 cdera.
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OKCIIEPAMEHTHI 110 OLEHKe BKafa k03 dHIMEHTa HEKOHCEPBATHBHOCTH B
MPOCTPaHCTBEHHO-BPEMEHHYI0 M3MEHYHMBOCTh TIONA KOHUeHTpauwuit obmiero
tdocdopa mpH ero KpaTKOBpeMEHHOM NOCTYIUIEHHH B BepmuHe OHEXCKOro
3anuBa (B TEYEHHE CYTOK) [TOKA3ANH, YTO Pa3HULA B KOHIEHTPALMAX C YYETOM
K03 uIHeHTa HEKOHCEPBATHBHOCTH H 6e3 mocturaer 30 m 50% K KoHmy
BTOPHIX M TpPETbHX CYTOK cooTBercTBeHHO. IIpu pacuyerax Ha MeHbme
NIPOMEXYTKH BPEMEHM y4eT KO3((HlMEHTa HEKOHCEPBATHBHOCTH HE Jaer
CYLIECTBEHHbIX OTINHIHH B KoHIeHTpalmsax obmero ¢ocdopa.

B ycrbeBoit oGnact p. Kemp [EpeHOC NpHMECH HMEET CAEAyIOlHe
0cobeHHOCTH. B MOMEHT paBHOBECHOTO NOJOKEHHA YPOBHA Ha IPHIHBE
TIATHO NPUMECH BHITAHYTO BJIOJIL MATEPHKOBOTO Oepera B BHAE Y3KO# MONOCH
(puc. 3, a). Konuenrpauns npuMecH MakCHMaIbHa B CpeaHell 4acTH 3Toi
TIOJIOCH! HA PACCTOSHHHU JO ABYX KM OT UCTOYHHKA.

3aTeM KapTHHA CYMECTBEHHO MEHAETCA. B KOHIle NPHIKNBA NATHO PUMECH
HAYyHHaeT CMEIUaThCA BOPaBO OT YCThA pekH. B MOMEHT NoMHOH BOJIBI
OCHOBHOM IIOTOK TpMMECH HampasieH Huxe o. Skoctpos. Ilpn astom
MaKCHMANbHBIE KOHIIEHTPAIUA [IPUMECH Ha6IOAaI0TCa BAOML MATEPHKOBOIO
Oepera. B MOMeHT paBHOBECHOTO ITOJIOKEHUS YPOBHA HA OTJIMBE BCA IIPHMECH
MEPEHOCHTCA BNPABO W BHU3 OT ycrba p. Kems (puc. 3, 6). B crenyromue 3
Yyaca OT/NMBA NOTOK NIpHMecH OBICTPO BO3BpamiaeTcs Ha npexHee Mecto. K
MOMEHTY MaJIoji BOABI MATHO MPHMECH 3AMONHACT BCE NPOCTPAHCTBO MEXKTY
MaTepukoM H 0. JSxoctpoB. HeGonbmine KOHLUEHTpAlUM IPHMECH
HabMO#AI0TC ¢ MOPMCTOH CTOPOHBI ©O. SIXKOCTpOB, KOTOpHIE B TedeHHE
CIEAYIOUMX [BYX YaCOB C4ETa YHOCATCH OTIMBHbIM TEHEHMEM 34 HpPEACibl
cetounoif o6aactH. K Hayary mpwiuBa nNATHO IPHUMECH BHOBbL BEITSHYTO
BIOJB MaTepUKOBOro Oepera akBaTOpHH B BHIE y3Koi nonocsl (puc. 3, B).

Takum o6pa3om, B ycTeeBoit o6nactu p. KeMs Ha onpenencHHol craguu
OPWIHMBA IATHO NPHMECH OKa3bIBacTcA BHITAHYTHIM BROMb Oepera B
HenocpeacTseHHo# 6mu3ocTy OT ucroyHuka, CHITbHEIE NPHIHBO-OTIMBHBIC
TeYeHHs! NEPEMEIIAOT TNpuUMech II0 AKBATOPHH, OJHAKO, TIOCKOIBKY
OCTaTOYHas NPWIHBHAA LHPKYMANMA B JaHHOM paiioHe He3HauuTelbHa,
CYIIECTBEHHOI'0 HTOTOBOTO YAAJIEHHA IPUMECH OT HCTOYHHKA HE TIPOMCXOAHT.
[pu sTOM N3MEHEHHE pacXoAa PEKH OT MHHHMAIbHOTO IO MAKCHMAaJIBHOTO HE
OKa3bIBAET CYILIECTBEHHOTO BJIMSAHWA HA XapakTep nepeHoca mpuMecH. Takum
o0pazoM, B [MaHHOH axBaTOpDHHM OINpEACIAIONICE BAWAHHE HA XapaKTep
[IEpeHOCca NMPUMECH OKAa3blBAIOT CHNbHBIE NPWIHBO-OTINBHBIE TeueHus. Ilpu
JACHCTBHM IIOCTOSHHOTO HCTOYH¥MKA TNPHMECH cO BpeMeHeM Oyzer
MIPOMCXOAUTh €€ HAKOIUIEHHE B MENKOBOAHOH mnpubpexHoit 30HE, uTO
IPEJCTABNAET ONACHOCTD IS ROHHBIX COOOMIECTB AaKBATOPHIL.
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B)

Puc. 3. VaMeHenue MonoXeHHs IsTHA NPHMECH B IIpHycTheBoil oGnacti p. Kems B
TEeYeHHE OAHOTO NPHIHBO~-OTIHBHOIO LHKJIA.
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UncnenHsie 3KCHEPUMEHTH! NO INEPEHOCY MpHMecH B yerbe p. Kepers
NOKa3anu, YTO PpacHpOCTPAaHCHHE BOX C TOBBINLEHHOH KOHuUEHTpauuei
NpPHMECH NPOMCXOAHUT HEPABHOMEPHO: Ha HPHIMBE OHO YCKOpAeTCs, Ha
OTnMBe 3ameiaerca. Buit nposenen pacuer nepeHoca MpHMeCH TI0 aKBATOPHUH
NPH YCAOBHU CH3UTHIHOIO NPHIHBA U MAKCUMAJTBHOTO Pacxojia PeKH 3a CeMb
OpMAHBHBEIX LHKI0B. YUeped TPH NPHIHBHRIX LMKAA TATHO MNPUMECH C
KOHueHTpamuamu 100 ex.-M” pacmpocTpansercs oT ycTha p. Kepers Ha
paccrosuue okono 1500 M (puc. 4, cnesa).

Puc 4 TlepeHoc npuMecH B ycTheBoi o6sactu p. Kepets npu MakcHMamsHOM pacxone
PCKH U CH3HTHITHOM NpHIIHBE 33 TpH (CieBa) H ceMb (CTIPaBa) ITPHIHBHLIX IIWKIOB.

3a cneyrouue iBa MPWIMBHBIX LMKIIA [IMTHO NpojBHraeTcs etne Ha 1000 M 1,
JOCTUTHYB OeperoB 0. 'openblii, pacrpocTpaHAeTCs B IIPOHBAX MEXTY MATEPHKOM
H OCTpoBaMM H Mexiy o-Bamu ['opensiit 1 Cpegnuil. Uepes ceMb NPWIMBHBIX
LIMKJIOB TISITHO MPUMECH 3all0fIHACT BCE NPOCTPAHCIBO MEXAY O-BaMH ['opeiblii 1
Cpemunit 1 mexay o. [openbiii 1 Marepuxom (puc. 4, cnpasa). Ilpu stom
MaKCHMAJIBHBIE KOHIICHTPAIlHH DPHMEeCH Halmoaatorcs Mexay o-samu [openblit 1
Cpennuii. 3a ceMb OPWIMBHBIX LMKIOB IIOCHE HAYaia CYETa HA MOMEHT MOAHOMH
BOJIBI B AKBATOPHY TATHO YAALAETCA OT UCTOUHUKA HA PACCTOSHHE OKOJIO TPEX KM.
HposeaenHeiif pacuer nokasai, 4ro Haubolee MHTEHCHMBHBIA NEPEHOC IPUMECH
HMEET MECTO B ClIy4ae 33JaHUA MAKCHMAILHOTO Pacxofia pexu. Boibop ke ycaosui
CHBUTHIHOTO WIM KBAAPATypPHOIO IPUIMBA HE OKA3bIBACT CYILIECTBEHHOIO BIIMSHMS
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Ha nepexoc npumecu. Takum obpasom, B ycTee p. Kepers onpenensmonmee BmigHue
Ha [IEPEHOC IPHMECH HMEET PacXO/ PeKH.

B 6yxte Hukoabckoii B  KayeCTBE  HCTOYHHKOB  NPHMECH
paccMaTpuBaluCh MHIuWeBble IUagTamud., Co3JaHHe NPOMBINLTEHHOH
MAapHKYJIBTyphl JABYCTBOpHAaToro Mojunocka muauu (Mutilus edulis) Obuto
Hagato Ha besoM mMope B 1983 r. (Oxeanorpadnueckue ycnosus..., 1991). ITo
6uorexHonoruy, paspaboranHoit 3HoM, B HacTodMIee BpeMs IO MHIHEBEIE
X035iicTBa yKe ocBOeHO oxono 50 ra BogHol mosepxHocTH. OmHa M3
OCHOBHBIX NPoGJEM MapUKyILTYPEI MHIMH — €€ KOJOTHYeckas 6€30MacHOCTh
U okpyxatomielt cpeapl. Munuepsle X034iCTBA OKa3hIBAIOT CYLIECTBEHHOE
BAMAHHE HA DJKOCHCTeMy axpaTopuu. IIOA MMAMEBBLIMH [UIAHTALHAMH
HOPOHCXOAAT HM3MEHEHHd [OHHOTO COOOMIECTBA, 4 NPH ONPEAENEHHBIX
He6IaronpHATHRIX 'HAPOJIOTHYECKUX YCHAOBHAX MOTYT NOSBIATECA 3aMOpHbIE
30HBl. MoZAe/IbHBIE pAacyeThl MOKA3aMH, YTO IIEPEHOC INPHMECH NMPHIMBHBIMH
TEeYeHHAMH 110 akBaTopun 6yxThl HukoabnCcKkoi HE3HATHUTENCH.

98w 30 Man

Puc. 5. Tleperoc npumecu no akeatopuu 6yxTh HHKoNBCKOI 32 1Ba (ClIeBa) H BOCEMB
(cnpaBa) NPHAMBHBIX HHKJIOB.

MaxcuManbHOe yjaleHHe NPUMECH OT MCTouHHKAa B ry6e Hukonbckas
MeHbine, yeM B ry6e Oceukosa, B o6enx ryGax oHo He npesbiuaer 600 M 3a
BOCEMb NPIWIMBHBIX IMKIOB (puc. 5). B rybe Huxonbckad NATHO NPUMECH
HMeeT OKpYIITYIo, a B rybe Oceukosa BHITAHYTYIO $opMy. B rybe Oceukopa
[ATHO TPHMECH €O BpEMEHeM pacnpocTpaHsercs X Oepery, B rybe
Huxonsckas — k BeIxogy u3 6yxThl. I10CKOIBKY IIEPEHOC HPHMECH B TEYEHHE
HECKOJBLKHX [PHIMBHBIX LHKJIOB NPWIHBHBIMH TEYSHUAMH HE3HAUMTENCH,
MOXHO CAENaTh BbIBOJy O TOM, YTO CO BpeMeHeM OydeT NpOMCXOAMThb
HAKOIUIEHHE IIPUMECH B HEMOCPECTBEHHOI 6JIM30CTH OT HCTOYHHKA.
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B 3axmovenyu npyBeieH! OCHOBHBIE PE3YIbTAThI H BEIBOJLI, MONyYEHHBIE
B mucceprauui. TlokazaHo, 4TO Xapakrep IEpeHoca NPHMECH KaK B paiioHax co
SHAYUTENHHBIMH CKOPOCTAMH NPUIHBO-OTIMBHEIX TeueHnit (OHexckuil sanus),
TaKk H ¢ MaJbIMH HX 3HadeHusmMH (Kanganakmickuii 3anus) ompenensercs B
MEPBYI0 O4epelb CTENEHLIO Pa3BHTHA OCTATOYHONM NPIINBHOM LIVMPKYIAIMM B
AKBATOPMH M BETHIHHOMN PACXOAA PEKH (U1 NpHycTheBHIX obiacreit). [Tpu stom
Hanboslee 3HaYWTENLHOE YIANCHNE MpHYMecH OT HCTOYHMKAa Halmonaercd B
yerbax pek Onern n Kepern. B ycrse p. Kemn, He cMoTpa Ha Gonbmme
CKOPOCTH TIPHIUBO-OTIMBHBIX TEUCHMiT, YAAICHHE [IATHA IPUMECH OT
HUCTOYHHMKA HE3HAUWTENFHO B CBS3H €O CnabblM pasBUTHEM OCTaTOYHOMH
npuiuBHOH 1mpKysud. IIpH 2TOM KOHUEHTpalMH B IATHE NPHUMECH
ocTeneHHo pactyT. B 6yxte Huxonnckoi IpoHcXOMUT HAKOTIEHHE IPHMECH B
HETIOCPENCTBEHHOH OMH30CTH OT MCTOYHHKAZ, MOCKOJNBKY CKOPOCTH HPWIHBO-
OTJIMBHBIX TEUEHHUI HE3HAYUTENBHBI, OCTATOYHAS MPWINBHAA LMPKYIALNS craba
1 00beM PEYHOTO CTOKa B OyXTy mMaJr.

OcHoBHEIE BBIBOABI, NONY4YEHHBIE B XO/€ BBHITONHEHHA PAGOTHI, COCTOAT B
CIIEAYIOLIEM:

1. TNoxa3zano, 4T0 0COOGSHHOCTH IPHWIHBHOIO NEPEMEIIHBAHHSA BOJX B NPH-
ycrheBhIX paiioHax Oxexckoro u Kanpanaxwckoro sammsos benoro
MODSL ONpeAENsAoTCA ITTyOUHONH aKBaTOPHH, BEIHYHHONW PEYHOTO CTOKA
u cTpaTrduKanueil BOAHOM Tomu: Ha MeakoBoabaX (no 10-15 m) peu-
HbIE BOABI H B3BEIUCHHBIE BOIECTBA B a3y NPHIIHBA EPEMEIIHBAIOTCS
¢ MOpPCKHMH BORAMH IO BCEMY BOAHOMYy cToaby. B paiioHax ¢
riayGuHamu Gojtee 15 M npu Hannuuy cTpaTHHUKAIMK NEpeMEITNBaHHE
PEUHBIX M MOPCKHMX BOJ NPOUCXOAUT TOIBKO B CJIOE BBIIE TEPMOKIHHA.

2. YCTaHOBIEHO, 4YTO OINpPEAe/AIONIee BAMAHHE HA HEAHHEHHYIO
AetdopMauuIo OpYIMBHOR BONHKE B HPHOpexHEIX pafioHax OHEXCKOro
3an4Ba OKa3biBalOT 3(GEKTE MENKOBOIbS, BCTYMAIOIME B CHIIY NPH
CPaBHUMOCTH TNPWIHBHOTO BO3BBHIIEHHS YPOBHA ¢ TITyGHHOA.
HenmnHeAHOCTh KOHBEKTHBHBIX YCKOPEHMH H JOHHOIO TPEHHS MIPatoT
TP 3TOM BTOPOCTENEHHYIO PO,

3. YcraHoBieHO, 4TO NP MOCTOSHHO AeficTByOHEM B ycrhe p. OHern
UCTOYHMKE IPUMECH XapaKTep €€ MEePeHoca ONpeAeaIeTCa PacXoAoM
pPEeKH: B YCIOBHAX MNABOAKA IPOHUCXOAWT CYIIECTBEHHHIH TNepeHoC
npuMecd ot ucrounnka (Ha 18, 33 m 43 xm 3a 1, 6 u 16 cyrok
COOTBETCTBEHHO) ¥ (OpMHpPOBaHKE BRITAHYTONO IO HOpMany K Gepery
NATHA C IOBBHIUEGHHBIMM  KOHHEHTpAIMAMH  1npHmecH. [lpu
cpenHeroJoBoM pacxosae p. OHern NMPOHUCXOAUT MEPEHOC NPUMECH Ha
paccrosHue okono 10-12 1 15-16 kM 3a 1 M 6 CyTOK COOTBETCTBEHHO,
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4,

1.

NOCJIE 4YEro ylaneHHe NPHMECH OT HCTOYHMKA IPHOCTAHABIHUBASICH,
IIPOHCXOAMT €€ HAKOILIEHHE B NPHOPeRHOH 30He.

BriiBeHO, uTO B ycThe p. Keperu onpenendiomee BIMAHHE Ha
NEPEeHOC TIPMMECH OKA3BIBACT BENIMYMHA PAcXoja peku (CKOPOCTH
CTOKOBOro TeweHus mnpesocxoast 15-20 cm-c’, B To BpeMs kax
CKOPOCTH NPWINBHEIX TedeHuii He npessimaloT 10 cM-c” ua Gompmeit
YaCTH AKBaTOPHUH).

Mokazano, 4To NMPU MOCTOSHHO NEHCTBYIOIIEM HCTOYHHKE IPHMECH B
yeThe p. Kemu, B CBS31 ¢ TeM, 4TO B aKBaTOPUH OCTATOYHAN PHIMBHAS
HHPKYAAHg cinaba (CKOpOCTH NPHIMBHEIX TedeHHH cocrasator 50-75,
OCTATOYHBIX NPWIMBHEIX — MeEHee OLHOTO CM-C'), HAKOIUIEHHE
MIPUMECH NPOUCXOIMT B y3KO#t MPUOPexHO# 30He B HEMOCPEACTEEHHOM
6/IM30CTH OT HCTOYHHKA,

IMoka3ano, yto B GyxTe HMKOIBCKOI NEpeHOC NpUMecH 0T MCTOYHHKA
He3HauuTeneH (He npespimaer 500 M 3a Tpoe CYTOK) B CHIIY ManoCTH
cxopocTeii npuiMBHEIX (He Gosee 20 cM-c”') M OCTATOUHBIX NPHIMBHBIX
tegenuii (Menee 1 cm-c™). Ilpy mocTosiHHO AEHCTBYIOINEM HCTOYHUKE
IMPHMECH ee HAKOIUICHHEe MPOMCXOJHT B HEMOCPEACTBEHHOMH Gnu3ocTH
OT HCTOYHHKA.

IMoka3ano, 4yto B Bepmute OHEXKCKOTO 3IMBA NPH KPAaTKOBPEMEHHOM
moctyrnewud  obmero  docdopa (B Teuenne cyTok) yuer
K03 HuMeHTa HEKOHCepBaTHBHOCTH obero dhocdopa uerecoobpaszen
Opy pacueTax [ONA €ro KOoHueHTpanuii Ha cpok Gonee JBYX CyTOK
(pasHMiia B KOHIEHTpauusix ¢  yuetoM  koddduuuenrta
HEKOHCepBaTMBHOCTH M 6e3 gocturaer 30 u 50% X KOHUY BTOPHIX M
TPETBHX CYTOK COOTBETCTBEHHO).
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