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NMPEAUCJIIOBHE

OKpaHHHBIE H BHYTpeHHHe Mops 00/1afaioT OrpoM-
HBIMH  OHOJIOTHYECKHMH,  MHHEPaJbHO-CBIPHEBBIMH,
gHepreTHYeCKUMH, BOJHLIMH H JAPYPHMH pecypcamH,
KOTOpHIe HCTOJb3YIOTCSi MHOTHMH OTpacjsiMH  Ha-
poaHoro xossiicrea. K uucny Hanbojee KpynHbIX
orpacieii oTHOcATCA pbIOHOE XO35MCTBO, MopcKast
Hedrerasoo0bIBalollas MPOMBIIIICHHOCTb, MOPCKOH
TPAHCIOPT,  THAPOIHEpreTHKa,  THAPOMEJIHOpalus,
sapaBoOXpaHeHHe (pekpeauusi), KOMMyHajbHOe H
NPOMBIIVIEHHOE CTPOUTENbCTBO Ha Mobeperkbe MOpeH.
MHOTHM H3 HHX /5 DPAalHOHAJBHOIO MJIAHHPOBAaHHA
CBOEro pPaspHTHA W ero 3Q(eKTHBHOro OCYIIeCTBJIe-
Hua TpebyeTcsi BCECTOPOHHHI YUYeT TUJIpOMETeopoJo-
THUECKHX H THAPOXHMHYeCKHX (DaKTOpOB, B MNEPBYIO
ouepellb TAKHX, Kak KojeOaHHsl yPOBHS MOpS, BeTep
H BOJIHBI, TeMmIlepaTypa BOJb H BO3JyXa, Je/loBble
VCIOBHS, TEUeHHH, XHMHUUYecKasi arpecCHBHOCTb MOP-
CKHX BOJ, coJieBO#l cocTtas, GHOreHHbIE BelllecTBa H Jp.

Hanbueiiniee paspuTHe MOPCKHX OTpaciell Hapoj-
HOTO XO03sllicTBA BLI3LIBAET OCTPYIO He0OXOIHMOCTh
pa3paboTKH NPHHUHNIHAJBHO HOBHIX, GoJiee coBepuieH-
HBIX NyTed H (OpM THAPOMETEOPOJIOrHYeckoro obec-
neueHdss Ha MOpPAX, TaK Kak OJHH TPajAHIHOHHbIE
tdopMel B BHJe TabaHL MPHIHBOB, THIPOMETEOPOJIO-
HYECKHX KapT OKeaHOB H Mopei, eKeroJlHHKOB, ee-
MECSYHHKOB H JIPYIHX H3JIaHHH YyiKe HEe MOTyT YIO-
BJETBOPHTR pactyumue 3amnpochl. Heobxoaumo 6Gnuio
co3/laTh lLeJeHanpaBJeHHyI0 cHCTeMy obecneyeHHs
pPEeMHMHOI THAPOMETEOPOJIOTHUECKOH H THIPOXHMHYe-
cKOif HHpOpMauHell X03aficTBEHHOH AeATeNHLHOCTH Ha
Mopsx. Takas cHcreMa cosjaBajach B TPH 3Tana moj
o0LHM HayuHO-MeToAHYecKHM pyroBojcrBoM I'OMHa
¢ yuacrnem AAHWH, JIBHUI'MH, I'TO, pecnybau-
KAaHCKHX M TepPPHTODHAJLHBIX YNPaBJeHHH MO THAPO-
MEeTeopOJIOTHH H pfifla MOpEeBeJYeCKHX OpraHHsalui
APYTUX MuHucTepeTs M BejoMmcrB. IlepBwiii sTan npu-
ypoueH K HceseloBaHMAM NPHOpPeIKHOH MoJoch MOps
H YCThEB peK, BTOPOH — K 1uenbhoBoil 30He MoOpH,
TPETHH — K OTKPHTHIM palfioHaM H MOPIO B LeJOM.

K OCHOBHBIM KOMIOHEHTaAM CHCTEMBbl OTHOCATCH
clleyouue:

1) cepus chnpaBouHO-KaAacTpoOBHIX nocobuil  no
12 mopcknum GacceitHam, coAepIKallHX PEKHMHbIE H
CTATHCTHYECKHE JIAHHLIE TIO BAXKHEHUIHM 3JeMeHTaM
FH/IPOMETE0POJIOrHIeCKOr0 H IHAPOXHMHYECKOro pe-
JKHMOB MoOpeil H KPYNHBIX MOPCKHX YCThEeB peK, KO-
TOPbie I[HPOKO HCHOJbL3YIOTCH MHOTHMH [paKTHYe-
CKHMH H Hay4YHbIMH OpPraHH3alusiMH;

2) «PykoBojacTBO MO pacuery 3JEMeHTOB TI'HApO-
JOTHYECKOTO perkuma B npuOpexHOH 30He Mopeit H
yCTbIX PeK NpH HHIKeHepHbIX u3bicKanusax» (M.: Tu-
Apomereonsaat, 1973), B KOTOpPOM H3/OKeHB IpPakK-
THYECKHE TpPHEMBl pacuera XapaKTepHCTHK peXuMma
HAa OCHOBE HAaTYPHBIX [MaHHLIX M TEOPETHYECKHX HC-
clle/loBanui;

3) «PyxoBojcTBO MO rHAPOJNIOTHYECKHM HeCae10Ba-
HUSM B NpuOpeXkHOH 30He Mopell M yCTbfIX peK NpH
HH)XeHEPHBIX H3blckaHusax» (M.: ['mapomereonsaar,
1972), conepikailiee MeToAHUECKHe PEKOMEHIAUMH MO
OpraHu3alMH i TPOBeJeHHIO MOJEeBBIX H3BICKAHHIT He-
HOCPE/ICTBEHHO B paifoHe MPOEKTHPYEMbIX THAPOTEXHH-
YECKHX COOPYXKeHHIt;
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4) MeToJBl pacyera OCHOBHBIX XapaKTepPHCTHK
FHAPOMETEOPOJIOTHUECKHX 3JeMeHTOB B MIedb(oBHIX
H OTKPHITBIX aKBATOPHAX MOpH, MO3BOJSIOIIHE ONpe-
JIQJINTh NapaMeTphl BeTpa, BOJH, YPOBHS, TEUEHHH,
Jbjlda MpPH KOHKPETHHIX CHHONTHUECKHX YCJIOBHAX H
B MHOrOJIeTHeM  (peKHMHOM) mJaHe, H3JaHHble
B 1975—1983 rr;

5) cepusi crneuHaJM3HPOBAHHBIX CIPABOYHBIX MOCO-
OHii MO THAPOMETEOPOJIOrHH M THAPOXHMHH IIeabda
mopeii CCCP *, cocrosimas u3 13 TtomoB, H3gaHHAS
B cepenude 80-x rojiog.

B cooteercTBMHM ¢ 3ajanusamu mnpoexkta «Mops
CCCP» nayuno-rexuuueckoii nporpammel FKHT «Mu-
posoii okean» 39 opranusauusmu [ockomruapomera
CCCP, Munpui6xoza CCCP, AH CCCP u comossbix
pecnyOJHK H APYrHX BejOMCTB [0J OOLIHM PYKOBOJ-
cregoM ['OMHa u crmeuna/M3HpoBaHHBIM HayuHO-Me-
ToAHYecKHM pykKoBojacteoM BHHPO (okeaHosoruue-
CKHE OCHOBBI (hOpMHpPOBaHHA GHOJOTHUECKON MNPOAYK-
THBHOCTH Mopeii), 'TO (mereoponorus u KJauMar),
AAHHMW (neoBble ycaoOBHSI) MOATOTOB/IEHA CepHS
moHorpaduit «I'uapomereoposorus i rHAPOXHMHA MO-
peiit CCCP»,

Cepusi cocrout u3 10 TOMOB, BKJIOYAIOMHX OKOJO
20 BHIMYCKOB:

ToM | — Bapeuueso mope;

toMm 11 — Beaoe mope;

tom 111 — Bantuiickoe mope;

toM IV — YepHoe mope;

toM V — A30BcKoe Mope;

toM VI — Kacnuiickoe mope;

toMm VII — Apanbckoe Mope;

toM VIII — $Inonckoe mope;

tom IX — Oxorckoe mope;

tom X — Bepunroso mope.

Ka:abift TOM COCTOMT, KaK MpaBujo0, H3 ABYX BbI-
nyckos: «['Hapomereoposornueckue ycaoBusy (Bui. 1)
H «['HApOXHMHUYECKHE YCJOBHsI H OKEaHOJOTHYecKHe
OCHOBBI (DOPMHPOBaHHA GHOJIOIHYECKOH MPOAYKTHBHO-
ctH» (Bbin. 2). Jlaa akpatopuu HEKOTOPHIX Mopeil nmoj-
rOTOBJIEH Bbill. 3, YYMTHIBAIOWIHH OCOGEHHOCTH THAPO-
METEOPOJIONHUECKHX M THAPOXMMHUECKHX  YCJOBHIL
MOpPSl H ero OT/Ae/bHEIX paiioHOB.

B moHorpausix no eiMHoMy THIOBOMY TPOCIEKTY
ocBellaerTcs [MHPOKHIT KPYr BONPOCOB MO METeopoJio-
FHH W KJIMUMaty, (PH3HUECKOll OKeaHOJOTHH, AHHAMHKE
BOJA, THIPOXHMHH, OKeaHOJIOTHUECKHM oOcHoBaMm GOHO-
HpoAyKTHBHOCTH Mopeii, CylliecTBeHHOe BHEMAaHHE
yaesseTcss COBPEMEHHBbIM M OXHAAEMBIM AHTPONOTeH-
HBIM H3MEHEHHAM 3JIeMEHTOB peuma. B cuny obbex-
THBHBEIX NPHYHH — cHelH(HUKH pemxuMa Mope#, cre-
MeHH H3YYCHHOCTH, Pa3JHUYHOIO YPOBHH TEOPETHUECKHX
paspaloTOK — B OCBEIIEHHH HEKOTOPBIX BOMPOCOB [0
pPasHbBIM MOpPSAM HMEIOTCA CYIIECTBEHHbIE pPas3JiHuHA.
Onnaxko npu paspaboTKe HaAydyHON HpOrpaMMbl H
B [pollecce BHINOJHEHHs paboT mepeji HCHoJHHTeNsIMH
CTaBHJlach OCHOBHAasi 3ajlaua — OTPA3HTh COBpPEMeH-
HbIfl YpOBEeHb 3HAHHH THAPOMETEOPOJOTrHUECKHX H T'H-
JIPOXHMHYECKHX YCJIOBHI.

* B ceAsn ¢ TeM, 4T0 c6op u 06paBoTKa AaHHBIX MPOBOIH-
auee go 1989 r., B paGoTe HcmoabayloTes NpeHHE HasBaHHA
CTPaHk, opraHHsauuil, yupexiaennit u 1. m.



B paspenax mo ruapoMereoposioTHH M KIUMAaty
paccMatpuBaloTes KauMmatoobpasyioiine (pakTopbl —
pajlalHOHIBIE VCAOBHA; UHPKYJISAIHOHHBIE MPOUeCehl;
oporpathus Oeperos; MOPCKHE TeueHHs; KJHMarTH4e-
cKoe pailloHHpOBAHHe; peXHM BeTpa, MECTHBe ero
0cOOEHHOCTH, WITOPMBI; TeMIeparypa Bo3jyxa — cpei-
HHe, 3IKCTpeMallbHble, XapaKTepHble 3HaYeHHs; aHo-
MaJIbHBIe CE30HBI; BJAX»KHOCTh BO3AyXa; aTMmocepHbie
OCA/IKH 1 CHeXHbI nokpos; objaunocts — obuias,
HHIKHEr0 sipyca; 4Hcjio jJHeHl ¢ sCHBIM, TOJYSACHBIM H
00/iauHBIM HeGOM; ONacHbie H CTHXHIlHBIE THAPOMETeo-
poJioOrHYecKHe sBJIeHHs — o0Je/leHeHHe CYI0B, TY-
MaHbl, METEJIH, rpajl, CHJAbHBIE MOPO3bI.

Paspens no ¢usuueckoit okeanorpapun cogepiar
XapAKTEePHCTHKH TEeMNepaTypHOro pexHMa, TemJoBOTO
Gananca; Je0BbIX YCJIOBHI, BKJIWOUAS YCAOBHS Jea0-
BOr0 [JaBaHusa W (QU3HKO-MeXaHHYecKHe cBoiicTBa
JbJA; COJNEHOCTH — cpeJHeld COJIEHOCTH, COJIEHOCTH
B 30HaX CMelleHHS MOPCKHX H PEYHBIX BOJ, MHOroJIeT-
Hell M Ce30HHOlI H3MEHUHBOCTH, aHTPONOTEHHBLIX H3Me-
HEHHH COJEHOCTH; IJIOTHOCTH — CPeAHHX 3HAYeHHH,
Ce30HHbIX M3MeHeHHH, BePTHKAJBLHOT0 paclpeeeHns,
KOHBEKIHH; 1lBeTa H OTHOCHTEJbHOH NPO3pauHOCTH
BOJ; (PpOHTANBHBIX 30H; BOAHBIX Macc; BOAHOTO H
coJieBoro 6anatcos.

B pasaenax mo jpunaMuke BOJA paccMaTpHBAIOTCH:
cpeinuii yposenb MOps, KoJaeOaHust YPOBHSI pasJiuy-
HBIX BpeMeHHBIX MacuiTaboB, BKJWUAs HPHIHBLL; Te-
UeHHst — KpynHomacuitabusle  reocTpopuueckass H
BeTpoBas UHUPKYJALHH BOJ, CE30HHAH, MEMKroioBas
H CHHOTITHUECKAs M3MEHYHBOCTH TeYEHHIl, LHPKYJs-
LUusi BOJ B IIeab(OBLIX paiionax Mopsi, NPHIHBHBIE
TCUEHHS; BETPOBHIE BOJIHBI, HX peKHMHbIE XapaKTepH-
CTHKH, MaKcHMaJibHble BLICOTHI BOJIH 10 pafoHam
MOpeil H Mo cesoHam.

[To ruapoxumun Mopeil paercsi obuias xapaktepH-
CTHKA THAPOXHMHYECKOTO pemuMa H Olpeesdiolnx
ero (akTopes, coJeBOH COCTAB MOPCKHX BOJ H €ro
TpancpopmManua; pexaM KHCIOPOAd, €r0 MerKrojo-
Basl, ce30HHAas H CYTOYHAa® H3MEHYHBOCTb; BOIOPOL-
Hblil nokasarens (pH); umeaouHoers Kak mnokasareib
CMelIeHHA H MPOHUCXOKIACHHS BOJ B MOpe, H3MeHeHHe
ee Mo/l BJIHSIHHEM TIPHPOAHBIX H aHTPOIOreHHbIX (Qak-
TOPOB; pPEXKHM OHOTE@HHBIX BelleCTB — MHHEpAaJhHBIX
H OPraHuYeckux, pacTBOPEHHBLIX H B3BELIEHHDLIX COeJH-
HeHHH Kpemuus, (ocopa u asora; xapaKTepHCTHKA
sjemenToB OaJjanca OHOTeHHBIX BellecTB, AHTPONO-
reHHbie uaMenenns Oananca OGHOTGHHBLIX BelLECTB.

B pasuene «Okeanonornueckne OCHOBH (POPMHPO-
BaHHS GHOIPOAYKTHBHOCTH», KOTOPBIH BIepBbie BKJIIO-
4yed B noaoGHOro poja HAYYHO-CIPABOYHBIE MOCOGHS,
paccMaTpHuBaeTcs BJHAHHE OKeaHOJOrHYecKHX (ak-
TOpPOB Ha (opMHPOBaHHE OGHOTOTHUECKOH MPOAYKTHB-
HOCTH BOJ, Ha BOCHPOH3BOJACTBO, MOBeleHHE H pac-
npejejeHue OCHOBIBIX TPOMBICJOBBIX 00bLEKTOB, /a-
ercs OLEeHKa ONnTHMa/AbHbX (akTopoB cpenbl AJs
o0HTanus puib B pasiHuHbBe HEPHOAbl HX KHBHH.

IIpu noarotoBke aanHoll cepun MoHOrpadwii ue-
MOJIHHTEJNH CTPEMHJIHCh ONTHMAaAbHO HCNOJIb30BAThH
HMEIOUIHeCs: HATYPHbIE JaHHbIE U COBPEMEHHBIe TH/PO-
TEPMOANHAMHYECKHE H (DH3HKO-CTATHCTHYECKHE Me-
TOJBl pacvdera rHAPO(H3HYECKHX H METeOpOJoTHYe-
CKHX ITapaMerpoB H XapaKTePHCTHK, a TaM, TJ1e 3TO
Obliio  Leseco06pasHo, H MOJYSMIHPHYECKHE METO/Ibl
pacyeToE ¢ MpHBJEYEHHEM HATYPHBIX MaHHBIX [Jst
OLEIKH a/IeKBATHOCTH MOJEJH H HATYypHL

B pesyabrate ucenenoBanmit mo mpoekry «Mops
CCCP» yrouneHsl CYyUIECTBYIOULHE MNPeACTaBAeHHs
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0 XapakTePHCTHKAX THJPOMETEOPOJIOTHUECKOTO H
FHADOXHMHYECKOTQ pexKHMOB MOpe#l, B 4aCTHOCTH:

— onpeaeseHsl ycJaoBHA (POPMHPOBAHMA peKHuMa
3JeMEHTOB KJAHMATa, 3aKOHOMEPHOCTH HX H3MeHeHH:
B NPOCTPAHCTBE H BPEMEHH H pasjiHYHbe BEPOSTHOCT-
Hble XapaKkTepHCTHKH;

— TMOJYYeHbl pPeXKHMHBIE XapaKTepPHCTHKH BeTpa
H BOJHEHHS, HENepHoJAHYeCcKHX KoJebanuil yposHS,
NPUJHBOB H JIbJa;

— MNOJy4YeHBl HOBBIE TOJISI THAPOJOTHYECKHX H TH-
JAPOXHMHUECKHX 3J/eMEeHTOB W XapaKTepHCTHKH Bep-
THKAJBHOH CTPYKTYpPbI BOJ;

— YTOUYHEHbl JaHHLIe O COJIeBOM COCTaBe H 3JeK-
TPUUECKOH MPOBOAHMOCTH BOA MOpeH, KOTOpHIe
CBHAETENBLCTBYIOT O cyulecTBenHoil TpaHchopManuu
HOHHOrO CcOCTaBa W MHHEpaJH3alH{ PEeYyHoro Ccroka
NOJL BIHSHHEM aHTPOMNOTEHHBIX (JaAKTOPOB;

— H3Y4YeHBl OCHOBHBIE (aKTOpPBH (OPMHPOBAHHUS
rasoBoOro pexuMa BOA — BePTHKaJbHas YCTOHYHBOCTD,
GHOTPOYKIHOHHbBIE MPOILECCH, 3arpsi3HEHHe MOPCKOf
cpeabl H Ap.;

— HCCIe/IOBaHbl MeXaHH3Mbl M MaciluTalbl, AaHb
OlleHKH BO3MOJKHbBIX HM3MEHEeHHIl T'HPOMETeopoJIOrH-
4eCKOro M THAPOXHMHYECKOrO pPEXHMOB IpH OCYyIle-
CTBJIGHHH KPYNHBIX BOJOXO35{CTBEHHBIX MEpPOMpHSi-
THH, paceMorpera 3(PphEeKTHBHOCTL PEryJiHpOBAHHS pe-
snma Mopeit CCCP.

B uenom macrosumas cepusi Mouorpaguii npej-
crasjsieT co0oil ecrectBeHHOe NMPOAOJMKEHHE H Pa3BH-
THe o0uledl cucreMbl obecneueHusi PeRUMHOH THAPO-
METEOPOJIOTHUECKOH H THAPOXHMHYECKOH HH(pOpMa-
lHed MOpPCKHX oTpacaeif HapoAHOro XossiicTBa
cTpambl Ha MOpsiX, omblBawmux Oepera CoBerckoro
Colosa, u cay:KHT ee BaykHelilell cocTapHOI 4aCTBIO.

Obutee HayaHO-METOAHUYECKOE PYKOBOJACTBO HCCJE-
AoBanuaMH 1o npoekry «Mops CCCP» u mo nozaro-
roToBKe cepun MoHorpadmii «['mapomereoposorus
u ruapoxumua Mmopeii CCCP» ocymecTsasioch
'OMHowm. PykoBojaeTBo HccqefoBaHHAMH N0 OTAEJb-
HbBIM MOpam ocymectBasiau: M® AAHWUM (Bapen-
ueso mope), Cesruapomer (Benoe mope), JIO TOUH
(banrtuiickoe Mmope), CO TOHUH (YepHoe wmope),
TOMH (AsoBckoe u Apaasckoe Mops), BO
3akHHUTMHW  (Kacnmiickoe wmope), JBHHUIMH
(Anonckoe, Oxorckoe, Bepuuroso Mops).

[Toaroroska cepuii Mouorpaduit «I'mapomereopo-
jgorug 1 ruapoxumus mopeit CCCP» pbinosHena noj
O0LIHM DPYKOBOJACTBOM HayuHOro pYKOBOJAHTEAS! MpO-
exra «Mopa CCCP» kaua. reorp. mayk ®. C. Tep-
sueBa. OrpercTBCHHBIE HCNOJHATENH pabor: KaHI.
reorp. nayk Il. Tl. Tomrapes, a-p ¢u3.-mat. nayx

B. U. Kanaukuii, n-p reorp. nayk [ A. M. Cumonos

(TOWH), n-p reoa.-muuep. nayk JI. E. epuranosuu
(BHHUPO), xana. reorp. nayk B. E. Boponaues
(AAHHH), a-p reorp. nayk M. M. Bopuceuxo (I'TO),
a-p reorp. nayk T. M. Cynpanoruu, KaHi, reorp. HayK
B. I'. SIpuuun, kavpa. reorp. wayk B, A, Jlyuun
(ABHHUI'MH).

Tom IX «Oxotckoe Mope» MOATOTOBJEH B COOTBET-
CTBHH ¢ 06HIMM MJaHOM cepuu MoHorpadHil U cocTouT
H3 JIBYX BHINYCKOB: «I HapoMereoposornueckue ycio-
Busg» (Bum. 1) m  «[uapoxuMuyeckue YCJIOBHA H
OKeaHoJIOTHUeCKHe OCHOBH (popmMHpoBaHusa OGuHonpo-
JVKTHBHOCTH» (BHIN. 2).

Bemyek | cojepiKHT KOMIJIEKCHYIO XapakTepH-
CTHKY METeOpOJIOTHYECKHX, TH/POJOTHYECKHX H JIe/l0-
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ppix yeJjohii OXOTCKOTO MOPH, npeaHasHauYeHHY A4
MHOTOIEJNEBOr0 HCHOJb30BAHHS B HAYYHO-HCCACLOBA-
reqbcKOil paboTe H MPH THAPOMETEOPOJOTHYECKOM
ofecnedeHHH HapoOaHOro X03AHCTBA.

BuinycK 2 COCTOMT H3 JBYX 4acTeil: «I'mapoxnmi-
geckue yeaopus» #  «OkeaHoJioruueckHe OCHOBHI
opMHPOBAHHS GHOJNOTHUECKON  NPOAYKTHBHOCTH>.
Kaaasi M3 BbilllelepedncaIeHtbIX yacreil BbiyckKa
npeAcrasiser coBoli  caMoCTOATEbLHBIT pasjel H
npeaHa3Hauena AN MHOrOLEIeBoro HCTOJIB30B AU
g HAyYHO-HCCJEI0BATENbCKOH paboTe U MpH obecre-
yepuH norpedrocTeli HapoAHOTO Xo3siicTBa.

CgelleHHS O THAPOMETEOPOJOrHYECKHX YC/AOBHAX
OXOTCKOrO MOpst HeoOXOAHMBI JAJs PalHOHAIBHOTO
nAaHHpOBaHNUs PHIGHOTO MpOMbIcaa H MapHKyJbTYpPhI,
[POEKTHPOBAHUS M SKCHyaTalnH IHAPOTEXHHUECKHX
coopyienHil Ha ieibde, obecneueHHs fe30MmacHOCTH
MOpCI/IABAHHSA, a TAKXKe AJis Pellienns 3alayu OXpaHbl
BOJIHON M BO3LYIIHOH cpen. Ha wux ocHose ocylle-
cTBASIETC ONTHMH3AIMs CHCTeMBI HaJio/lelnit, onpe-
JenstioTesl Hamnpap/enus AajdbHeHIIHX Hcenel0BaHui
Mopsi. Xopouiasi H3YYEHHOCTb OTACIBHBIX 3JEMEHTOB
rHAPOMETEOPOJOrHYeCKOTO pexHMa, HaJIH4He Mpoaod-
SKUTEJBHBIX PSANOB HaOGMIOAEHHH MO3BOJAIOT HCHIOJb-
30BATh 3TH AAHHBIE s MOHHTOPHHIA KJAAMarTa, B I'H-
JIPOMETEOPOJIOTHUECKOM H MPOMbICIOBOM MPOTHO3HPO-
BaHHH.

Ha nporsikeHHH JHT@IbHOTO BpEMeHH HCCJeN0-
panus OXOTCKOro MOpS MPOBOAWIHCH OpPranH3allHAMH
Tockomrunpomera (Caxanunckum, KoabiMCKHM H
KaMuaTCKUM TEppHTOPHAJBHBIMH YIPaBJACHHAMH 10
ruppomereoposioruu, JlanbHeBOCTOUHBIM — PErHoHaJ/b-
HBIM Hay4HO-HCCJeA0BATeNbCKHM THIPOMETEOPOJIOrH-
yeckum uncruryrom (JIBHUIMH), Tocynapcrsennbm
oKeaHOrpa(hHUECKHM HHCTHTYTOM (TOWHom), uHCTH-
ryramu u skcnemunnamu J1IBO AH CCCP, Munpni6-
xo3a, Munuedrenpoma, a TaKKe YUpEHKACHHIAMH
JPYTHX MHHHCTEPCTB M BEAOMCTB. B pesyJbrare 3THX
HCCAENOBAHUE O34 GOJbLION  HHPOPMALHOHHbI
Goua, BKAOUAIOWHKI APXHBH [HIPOMETEOPOJOTHYE-
cKHX HaOJ0JeHHli H CHHONTHYECKMX KapT, Hay4qHO-
CIPaBOYHYIO JIHTEPATYPY, CTATbH, OTHETHI H MHO-
rouHc/IeHHble HeomyOAHKOBaHHbIe PabOTHL. Omnpe-
nenenHoe npeacrapaedne 06 sTom  (oHne Aaer
6ubanorpaus obenx vacrefl BHINYCKA; A0CTATOUHO
foapas XapakrepucTHka HH(OPMALUHOHHOI Gasnl co-
fepHTEC B pasjenax paGoTe, MOCBAILIEHHLIX pac-
CMOTPEHHIO TeX WJIH HHBIX 3JEMeHTOB THIPOMETEOpPO-
JIOTHYECKOTO perkuMa.

Mouorpadus CYLECTBEHHO JIONOJHICT CHpaBot-
Hble JAAHHBIe O THAPOMETeopOJorHueckix yeJa0BHIX
OXOTCKOTO MOpsi, npeicrasiennsie B Oonee paHinx
paborax. MHOrHe pe;KMMHbBle XAPAKTEPHUCTHKH TMOMY-
YyeHLI BIEpPBbie HJOH €O 3HAYHTEJbHO foablieil mMpo-
CTPAHCTBCHHO-BPEMEHHOI JleTanusalueii, uem npexje.
[MpenmyllecTBeHHOe BHUMAHHE Y/eJeHo OlleHKaM
3KCTPEMAJbHBIX 3HAYEHHH THAPOMETEOPOJOrHIECKHX
3JEMEHTOR M OMACHBIM THAPOMETeOPOJIOrHYeCKHM 5B~
aeunsiv. Hapaay ¢ sTuM B MoHOTpaguu 1MHPOKO Npet-

cTABMeHb HOBHIE HAYUHble H HAyYHO-METOJAHYECKHE
peayJ/ib1aThi, OJIydeHHbIe B X0/le BHINONHEHHS NPOCKTa
«Mopsi CCCP», 1aH KpPHTHYECKHH aHAJIH3 COBPEMEH-
HOIl H3YYEHHOCTH THIPOMETE0pPOJIOTHUECKOro peHMa,
NoKasaHbl MEPCHEKTHBb AaJbHEHIITHX HeeJie/loBanuil.
[Ipu moAroToBKe MOHOrpaduit He cTaBAjaCh 3aAauad
ONHCAHHS METO/0B METEeOpPOoJIOTHUeCKHX H MOPCKHX
POrHO30B, TMPHMEHAEMBIX A facceitna (310 nortpe-
Gopaso Gbl 3HAUHTEJLHOTO yBeaHuenus ee obbema),
OJHAKO BO MHOTHX CJyuasX BbISIBJIEHHBIC 3aKOHOMEp-
HOCTH THAPOMETEOPOJIOIHYECKOTO —peXnMa HMEIOT
MporHoCTHYECKOE 3HaueHHe. B HEKOTOPHIX CJyHanX,
HATpPHMep TPH ONHCAHHH LITOPMOBBIX HATOHOB, JE0-
BHIX YCJOBHEl, MNPHBOAATCS THAPOAHHAMHYECKHE H
(u3UKO-aHATHTHUECKHE METO[Bl pacyera H MPOrHosa
LITOPMOBBIX HATOHOB M 3JIEMEHTOB JIEJIOBOTO PEKHMA.
[Mosromy jaawHas paGota MoOxKer OBITH PEKOMEHIO-
BaHa [THPOKOMY KpYry uHTaTeleii: crelnaincram
HayuHO-HCCJIE/I0BATENbCKHX yupexieHnit H MPOTHOCTH-
WeCKHX OPraHoB, [MPOEKTHPOBLIHKAM, H3bICKATESM,
paGOTHHKAM TPAHCMNOPTHOTO W pHIGOTPOMBICIOBOTO
(a0TOB, a TAKXKe CTYAEHTaM H acmHpaHTaM THApO-
METeOpOJNOTHYECKHX H reorpaduyeckux CrenHa bHo-
creit. -

Uacrs | Hacrosillero BuIYcKa MOHOTpaguu MOX-
roropaena 8 JIBHUTMHU noa HaydyHO-METOJAHYECKHM
PYKOBOJCTBOM Kai. Teorp. HayK B. M. 3aryuHoii.
ApTopamMi OTAENbHBIX TJiaB_ sBJAOTCA: T 1 —
T. C. Motopsikuua; ri. 2, 4 — B. A. JIyuuH, T. C. Mo-
topuikuna; ra. 3 — B. . flpnuns, T. C. MoTOpBIKHHA;
. 5— B. T. Slpuunn, B. A, Jlyuns, T. C. Moropsi-
xuia; 1. 6 —B. A. Jlyusn, T. C. MoropbiKiHa,
B. 1. Matsees; 3axaiouenne — B, A. JTyuun, T. C. Mo-
TOPBIKHHA.

Yacre 11 mojprotosiena B THXOOKEaHCKOM HayHHO-
HCCNe/IOBATEILCKOM WHCTHTYTE MOPCKOTO  PBIGHOTO
xoasiiicrea u okeanorpadun (THUHPO) mox nayuso-
METOHYECKHM PYKOBOACTBOM /I-pa TeoJi.-MHHEP. HAYK
JI. E. Tepmanosnua. ABTopaMu OT/ICJIbHBIX THaB 5B-
nsotes: . 7— B. I Wynros, E. T Jynenosa;
rr. 8 — J1. A. Bopei; 9 — A. M. Tokpanos; ra. 10—
B. H. Xyas; oo, 11 — A. $I. Besukanop; 1. 12—
A. B. Casnun, ra. 13— B. H. Tynonoros, . 14 —
A. TI. Baryamua; n. 15.1 — 0. H. Benxo, E. 4. En-
gii. P. K. ®apxyrannos; n. 15.2 —B. A. BobGpos,
B. B. Tiopuus, B. W. Yepnsasckuil; nim. 15.3, 154 —
B. W. Uepusscknil; ra. 16, 19 noaroros/iets! no KHHre
B. I1. lllynrosa «Buoaorngeckne pecypcl OxoTcKoro
mops» M. A. JKuranossim; rat. 17 — B. I'. Mapxkoslies;
rr. 18 —A. A. Cmupuos, H. C. ®aznees; ri1. 20 —
H. C. T'ycaposa, M. B. Cyxoseesa, A. ®. Kmaxun;
r1. 21 —B. W. Uepmsseknit, M. A. JKuranos,
B. M. Marsees.

B BHINOJHEHHH PACYETOB H PasjIHUHBIX BHAOB TEX-
nuueckux pabor NMpPHHAMAIH ydacTHE: JI. JI. Besne-
pexnpbix, T. H. Ilyswpesckas, M. A. Topbuausb,

T. W. Jlesanbkosa, C. M. Kncnosa, E. B. TopoGuenko,
E. B. Mokuesckas, A. M. Cuporeniko, .E A. Kopocre-
nepa, M. M. lllyrosa, C. B. )Kykosa.




YACTD 1
FT’MAPOXUMHUYECKHE YCJIOBUSA

BBEJEHHUE

Boabl Mopeit u okeaHoB mpeacTaBAsOT oGO
CJIOKHYI0 MHOTOKOMIOHEHTHYIO XHMHYECKYIO CHCTEMY.
Ona conepkur 60JbLIOE KOJHYECTBO BCEBO3MOMKHBIX
XHMHYECKHX COeIHHEHHII B PACTBOPEHHOM COCTOSIHHH,
B COCTaBe KOJIOW/0B, B3BELIEHHEIX BEILECTB H MHOTO-
UHCJEHHBIX JKHBBIX OprannsmoB. MMeHHO npucyTcTBHE
B BOJHOM pacTBOpe XMMHYECKHX BEIIECTB MPHIAeT BOJ-
HBIM MdccaM Mopeil H OoKeaHOB ocolble (hH3HUeCKHEe
CBOJICTBA, CYLIECTBEHHO BIHAIOLIHE HA X HMUPKYJIALHIO,
cosjiaer HeobGXOAUMbIE YCIOBHS 4S8 0OHTAaHHSA (BJIOPHI
H (Qaynsl. [leareqbHOCTb KUBHIX OPraHH3MOB H GHO-
XHMHYECKO® OKHCJ/JeHHe OTMEpIlero opraHHuYeckoro Be-
IIeCTBA BEAYT K H3MEHEHHSIM COJIeBOTO COCTaBa H ra-
30BOTO peXHMa BOAHBIX Macc. B Mopckyio Boay
C CyInH, H3 aTMocdepbl H U3 Heap 3eMiH HempephiBHO
NOCTYNAKT pa3HUHBe XHMHUYECKHe 3JeMeHTH. B T1o
JKe BpeMs MOPCKasl 1 OKeaHHYecKas BOAA caMa CJAYKHT

HCTOUHHKOM COJIeH, TOCTaBJsSeMHX B arMmochepy H
Ha MaTEpHKH.

OcCHOBHOI# 1eNbI0 HACTOSIIEro pasjena sBJSJIOCH
H3YyueHHe MNPOCTPAHCTBEHHO-BPEMEHHO!  CTPYKTYpH
noJieil OCHOBHBIX PHAPOXHMHUYECKHX XapPaKTePHCTHK H
06o0lleHHe CBeACHHH O THAPOXHMHYECKOM peKHMe
BoJ, Oxorckoro mops.

B oraenbubix raaBax uwactu | pacemarpupalores
3JIEMEHTHl COJIeBOrO cOCTaBa, rasoBbiifi pexum (pac-
TBODEHHBIH KHCJIOPOA), 3JeMeHTH KapOoHaTHONH CH-
crembl (pH u menounocts), a Takxe pexKuM GHOreH-
HbIX BellectB (Qocharsl, cuaukarsl, HATpHTH). Ana-
JH3HPYETCsl UX BEPTHKa/JbHAA CTPYKTYpa, BpeMeHHas
H3MEHYHBOCTb M OCOGEHHOCTH MPOCTPAHCTBEHHO-Bpe-
MeHHOro pacnpejeienuss. B ocnosy nammnoro uccaeno-
BaHHUsA MOJOKEHBI BCe HMEIoLHecs K HACTOSIIEeMY Bpe-
MEeHH MaTepHaJsbl I/y00KOBOAHBIX OKeaHorpaduyecknx
HaObmoAeH I,

1. H3YYEHHOCTb TrHAPOXUMHUYECKOTO PE)XHUMA

B ocHOBY H3yueHHs IHADOXHMHH MOPEl MOJOKEHO
HCCJIe/IoBAHHE XHMHYECKHX H GHOXHMHYECKHX Mpoliec-
COB, NPOTEKAIOUIHX B BOAHON TOJIILE, XKHIKOH H TBEp-
HOit (asax LOHHBIX OTJOMKEHHHl, a TaKKe B MOTPAHHY-
HBIX 30HaX MeXKIYy OCHOBHBIMH cdepamu 3emin —
OKeaHoM, atMoc(epoii, mutochepoii, MmanTHeil.

B ucropuun usyuenns xumuu Box OXoTckoro mops,
KaKk M APYrHX Mopell H OKEaHOB, MOMKHO BBHIICIHTH
TPH MepHOIa;

1) 10 navana neppoit MHpPOBOIl BOfiHBL

2) ¢ 20-x rojoB 10 Hayana BTOPOi MHPOBOIL
BOWHBI;

3) moc/ieBOeHHBI NepHOA (40 HACTOALIEro Bpe-
MEHH) . :

[TepBBiii MepHOA rMAPOXHMHUYECKHX HCCIEI0BAHMIY
OTpaHHYHBAJICS TJIaBHBIM 00pa3oM OmpejeseHusIMH
OCHOBHOT'O COJIEBOrO coctaBa. Bo BpeMsi Kpyrocser-
Horo naasauua C. O. Makaposa B 1886—1889 rr. ua
Kopsere «BuTA3b» ObliH B3ATH NepBble NPobB A5
THAPDOXHMHYECKOr0 aHanusa Boa Snonckoro, Oxor-
ckoro u Bepunrosa mopeii. Ilpo6ui Gpanucs ¢ pas-
JIUYHBIX PIYOHH B GYTHIIKH, I/le OHH COXPAaHAIHCh /10
npuxoga B Kponmraar. Beero Obuio npuBeseno
150 6yreuiok [28].

B cBsi3H ¢ HEO6XOAMMOCTbIO PeryJHpOBaHUs pPhi-
60JIOBHOrO H KHTOGOMHOrO NMPOMBICJOB H Pa3BHTHEM
peiGooOpabaThiBaomieli NPOMBILIIEHHOCTH, THAPOXH-
MuueckHe neenenopanusg B 20-e roabl HOJYUHIH HOBOE
pasBuTHe B HAaNpaBJCHHH H3YUEHHS XHMHUECKHX CO-
e/IMHEHHIT, TAKHX, KaK: COelMHeHHs a30ta, (ocdopa,
KPEMHHs, pPacTBOPEHHBI KHCJOPOA, BOAOPOJHLIN TO-
Kasaresb, LIEJOYHOCTh, 4 TaKXKe HEKOTOPbIe MHKpO-
snemedThl. Hauamo uayuennio ruapoxumun OXoTeKoro
MOpA OBIIO moJioxkeHo paboramu Mapykasu [50], ko-

]

TOPHI TIPH HCcJae0BaHWH GHOLEHO3a MPOMBICJAOBLIX
paiionos OxoTckoro Mops oT6upan Takxe npoGel MOp-
CKOW BOABI ¢ PAasVIHYHLIX MIyOHH M ONpeAeasi] B HUX
COAEPIKAHHE PACTBOPEHHOrO KHCJI0POAa. DTOT THAPO-
XHMHYECKHH MOKAa3aTesb HCCAEA0BATE/b 3aTeM HCIOJb-
30BaJ B KauecTBe KPHTEPMs AJS YCTAHOBJAEHHA ONTH-
MAaJbHBIX YCJOBHH CYLIECTBOBAHNS TEX WJIH HHBIX BOJ-
HBIX OPTraHHU3MOB.,

B 1925 r. mopckoii, ruapobuosnornueckuii u ruapo-
XHMHUeCKHH OTAensl [ocynaperseHHOro rHApOJOrH-
yeckoro uucrutyra (ITH) npuerynuanm k ruaposoru-
YECKHM H TIHJADOXHMHUYECKHM HCC/AEI0BAaHHAM Mopei
H JIpyrHX KPYIHBIX BOJHBIX 00BeKTOB Ha JlaibHeM
Bocroke. Iloa pykosoacrsom K. M. lepioruHa Bo
Braausoctoke oTKphiiack THXOOKeaHCKas HayuHO-
NpOMBIC/IOBast CTaHIMs npy JlanbHEBOCTOYHOM yrpaB-
Jennn poibosojictsom. Ilosnnee sra cranuus npespa-
THaIack B THXOOKeaHCKHI HHCTHTYT PHIGHOrO X03sii-
crBa (THUPX) [17].

B 1930 r. B OxorckoM Mope paGotana sKCneAuiLHs
Yupasaenus noproseix u3sickauuit (YIIUTO) Ha
mxyHe «Kpacusiit sxkyr», coGpasmas Mmatepuan mo
CO/IepKaHHIO PACTBOPEHHOTO B BOJAe KHeaopoaa. Ta-
KHM 00pa3soM, nepBble HCCJAe0BaHHS KACATHCh TOJMBKO
rasoBOro pexKumMa Mops W COBEPIIEHHO OTCYTCTBOBAJH
CBeAeHHA 0 OGHOTEHHBIX BEUIeCTBaXx.

B xouue 1931 r. TTU u THUPX, o6beanaus Bee
HCCJICIOBATENBCKHE OTPSi/Ibl, H3YualolHe BOALI Mopeil
Haawbnero Bocroka, opranusosann GoJbllyi0 HAYYHO-
Heese/loBaTebekylo  THXOOKeaHCcKyIo  9KCIeauIHIo.
O0beM THAPOXHMHUECKHX ONpereseHHii cyllecTBeHHO
paciupHics BO BpeMs BToporo memayHapojHoro mo-
asgpHoro roaa B 1932—1933 rr. B sror nepuon Tuxo-
OKEaHCKOH 3Kcreiniueli GbuIH BBHIMOJHEHB T'HAPOXH-




MHUeCKHe OfpejeleHusi He TOJbKO COJEpiKaHHs pac-
TBOPEHHOrO KHCJIOPOAa, HO TaKKe LIeNOYHOCTH, BOJO-
poaHoOro nokasateas u gocdaros [15].

B THxoOKeaHCKOH 3KCIEAMIHH HCCAEN0BAHHA NPO-
BOJAWJHCh Kak B wweiabgoBoii 3oHe OXOTCKOro MOps,
TaKk H B OTKPBITHIX paHOHAaX, 32 HCKJYEHHEM ceBep-
woit yactw Mops u 3aj. llemuxosa. CyllectBeHHBIM
5TAallOM B HM3YYeHHH TruapoxuMuu Boa Oxorckoro
Mopsl SIBJSIOTCSl HCCJEA0BaHHsl, BBIMOJHEHHBIE B Te-
puoa THXOOKeaHCKOH 3KCHeAHIHH Ha p/r «[larapa»
(1933 r.). Beun mposejeHBl THAPOXHMHYECKHE pa-
60TH, BKJIOYAIOIIMe ONpejeeHde PacTBOPEHHOro KHc-
sopoaa, menounoerd # pH. B Tom xe roay B Caxa-
JHHCKOM 3ajuBe paGorana skcneauuns 'TH u Tuxo-
oKeaHCKOro uHerHTyTa phibHOro xossficrsa (THMHPO)
wa p/r «PuHBas», NPOBOJAHBLIAS ONpeJeNeHHA He
TOJMILKO PAacTBOpeHHOro Kucaopona u pH, Ho u docda-
toB ¥ HATpHTOB. Jletom 1935 r. HabuojeHust 3a
PHAPOXHMHUYECKHMH 3JeMeHTaMH (KHCJIOpOd H pH)
g OxorckoM Mope Beja JSImoHcKasi 3SKCHEJHLHSA.
C 1937 no 1939 r. ITU u TUHPO npononxuin Ha-
GJi0JleHHs  3a THAPOJOTHYECKHMH HHI'PEIHEeHTaAMH
B OxoTckom Mope Ha p/T «Jlebeab». ITH HCCHAeNOBA-
HHsSI B OCHOBHOM MPOBOAHJHCH B OTAENbHBIX pafioHax
mopsi: B Caxaamnckom sanmuse, y Geperos 3anajHOH
Kamuatkn, 3anusax Auwusa u Teprnenus. Mopckoii
ornen 'TH yike B mepBbie rojbl HW3JiaJ CepHio TPYAOB
«Ucenenopauuss mopeii CCCP», xoropas BKJWOYaja
u HekoTopble cenenus mno ruapoxumun (Oz pH)
1adLHEeBOCTOYHBIX MOpel.

[Tocne BTOpO#l MHPOBOi BOMHB BO30GHOBHIHCH
HayuHble HCCJE0BaHHUs, CBA3aHHbBIE C pellleHHeM pas-
JHYHBIX HAPOJHOXO3MHCTBEHHHIX 3ajad, H pasBHBa-
JIHCh OHH B OCHOBHOM KOMILJIEKCHO.

B 1947—1949 rr. B ioro-samaauofi uwactu OXxot-
CKOTO MOpSi THAPOJOTHYECKHEe HCCJIe0BaHHs IPOBO-
JHJa 3KcHeAHlusi 300J0THYECKOro HHCTHTYTAa TMOX
pykosogctBoM I. V. JlynnGepra, B mporpamme KOTO-
polf HaWJIH HIHPOKOE OTPasKeHHe TIHIPOXHMHYeCKHE
onpeaesieHHsi PaCTBOPEHHOTro KHCJI0POAa, BOJOPOAHOTO
nokasartess, LLeJgouHocTH, (ocdaros M HHTPHTOB.
PesyabTaThl  3THX  HCCJIeLOBaHHH  HCMOJIb30BaHBI
B najbHeHux pabGorax MW CTAThfAX, TOCBALIEHHBIX
ponpocaM XumMHH OXOTCcKOro MOps W TpHJEralwIlux
paiionoB THXOro okeaua.

Bolio paccMoTpeHO BaMsHHe mnpoJuBos KypHib-
cKOH Trpsiabl Ha KHCJAOPOAHBIA pexuM OXOTCKOro
MOpS, B Pe3yJbTaTe Yero 0TMeYajock, YTo Yepes ray-
Gokne npoanssl Kypuabckoil rpsasl B OXoTckKoe Mope
nocTynamT, MOMHMO MNepeMelaHHbIX THXOOKeaHCKHX
BOJ, TAaKXe H HenepeMmellaHHble TJyGHHHBIE BOJIBI
THXOr0 OKeaHa, B KOTOpPHIX, HauWHas ¢ CAYOHHBI
1000 M, oTMeuaeTcsi CPABHHTEJBHO MOBLINIEHHOE CO-
nepxanne kucaopona [43].

B 1969, 1973 rr. T. M. Cynpanosuu B cBoHX paGo-
TaxX MO MCCJEAOBAHHIO THAPOJOTHH H CE30HHOH H3MeH-
YHBOCTH CTPYKTYpsl BOA KypHJIbCKOH OCTPOBHOI AYTH
TakKe ykaszana Ha Oosbiioe Bausaue KypHiabckHX
NpOJHUBOB Ha pacnpejefeHHe He TOJILKO PACTBOPEH-
HOTO KHCJAOpOJa, HO H JIPYTHX THJPOXHMHUYECKHX HH-
rpenueHToB B Bojaax OXoTcKoro Mops.

U. A. Kucenes [23], wusyuas (dUTONJIAHKTOH
B JlaJIbHEBOCTOYHBIX MOPAX, YKa3blBajl Ha HEKOTOpble
0coOEHHOCTH €ro pachpejefeHnsi B 3aBHCHMOCTH OT
KHCAOPOAHOTO perkuma Mopsi. OH MOATBEPAHI MHE-
HHe ucedenoBaTeneil 0 ToM, 4TO (PHTOMIAHKTOH MOZKeT
CAYKHTh HHAHKATOPOM TPH HHTEHCHBHOM anBesJHHre
B 30HAX JAMBEpPreHUHil HAH LEHTPaX HHKJIOHHYECKHX

KpyroBopotoB. B 3THX palioHax K TOBEPXHOCTH MOA-
HAMAIOTCA BOJAB H3 CJO5 KHCJAOPOAHOrO MHHHMYMa
uan npuaonusie. [lostoMy 3jech BO3MOKEH YX0/,
a uHOrAa H rubejb MOPCKHX OpraHHsmoB. BoJbiioil
BKJaJ B H3ydeHHEe XHMHH J/1aJbHEBOCTOYHBIX MOpeEH
6bi1 BHeceH WMHCTHTYTOM OKeaHOJOTHH AKajieMuu
nayk CCCP (MOAH) [8]. B neruuii, oceHnnii u ot-
yacTH BeceHHHH mepuHoAasl B 1949—1950 rr. koMmiexe
FHAPOXHMHUYECKHX HCC/EJIOBAHANH ¢ aHaJAH30M 1o
BOJABl Ha cOJeprKaiue pacTBOPEHHOIro KHCIOPO/A,
KpeMHHsl, aMMHaKa, HHTPHTOB NO BCeil AKBAaTOPHH
Oxorckoro Mopsi OBl BhIMONHEH Ha 9/c «BuHTA3b>.
OcHOBHON 3aaaueil M3YyYeHHd XUMHUH BOAHOH TOJILH
MOpst B 3THX pafioHax Gblio mojyuenue OGIIHX XH-
MHKO-OKeaHorpa(huecKux xapakrepHcTHK OXOTCKOro
Mopsi. Pe3ysbTarThl 3THX KOMIJIEKCHBIX HCCJIeIoBaHMit
Ha 3/c «BHTA3b» MO3BOJNHJIH TOJYYHTH JIOCTATOYHO
Ha/leXKHYI0 XHMHUYeCKylo XapaxrepucTuky Oxorckoro
MOpA M BHISIBHTH OCOOGHHOCTH THAPOXHMHYECKOTO pe-
JKHMa BOJA OTAedbHBHIX ero paionos. PaGoramu
C. B. Bpyesuua, A. H. BorosiBaenckoro u ap. [10]
6ul0 nofTBepaKAeHo, uto Oxorckoe Mope B THJpO-
XHMHYECKOM OTHOIIEHHH siBJsieTcss Kak Obl 3aJHBOM
Tuxoro okeaHa M B OCHOBHOM IOBTOpSIET CXEMY ero
BepTHKaAbHOH cTPyKTYphl. Hapsity ¢ sTuM cBOH O7-
meyaToK 34eCh HaKJaAblBalOT H Ipolieccs TpaHchop-
MallU# THXOOKEaHCKHX BOJ B IpaHHIlax Mopsi. B sTuX
pabotax c/elaHBl BBIBOJABI OTHOCHTEJLHO BIHSHHA
CypoOBOrO KJHMAaTta H OTPHUATENbHBIX TeMmeparyp
BOJBI HA Xapakrtep pacrnpejenenusi rHAPOXHMHYECKHX
5JeMEeHTOB, ONmpelesensl xumuueckne (Gakropsl, oOyc-
JOBJMBAIOUIHE BHICOKYI0O OHOJOIHUECKYIO MPOAYKTHB-
HOCTb BOJ MOpPS H BIEpBble JaHa THAPOXHMHYECKas
XapakTepHCTHKAa BOAHBIX Macc OXOTCKOTO MOpA.

Uccnenosarenn yeranosuau [4, 10, 30], wurto
B OXOTCKOM Mope MoryT ObITh BHIZEJeHb cle/lyioline
CTPYKTYPHBIE 30HBI:

— mnosepxHocTHBIE BOABI (10 25 M) — cJIoit BeT-
POBOTO MEpeMelIHBaHHA, B KOTOPOM cOJlepKaHne KHC-
nopoaa gerom 100 %, BecHoil mnepeHachIlleHHE J0-
cruraer 130 9%;

— caoit (20—30 M) MakcHMaJbHbIX KOHLIEHTpA-
uuii kucaopona (14,0—16,0 wmr/a), oGpasywomufics
NpH OTCYTCTBHH TepeMellHBaHHSA B CJlOe CKauka TeM-
nepaTyphbl;

— xoaonusiit mpomexyrounstii cyoit (XITC) (30—
150 M) ¢ oTpHIATE/NbHBIMH TEeMNepaTypaMH B TeYeHHE
BCEro roja, XapaKTepH3VIOLIHiics colepKaHHeM Kuc-
nopoaa 11,6—13,0 Mr/n u creneHbio HaCHIIIEHHS 80—
90 %;

— caoit mpomexyTounsix Boa (150—750 m), xa-
pakTepH3ylouuiics yMeHbIICHHEM COJepKaHus pac-
TBOpenHoro kueaopona o 15—20 %;

— cNoil MHHHMAJIBHBIX KOHUEHTPAlHi KHCa0poaa
(750—1500 M) (1,0—1,5 mr/1) co creneHbio Hachl-
wenna 10—15 %;

— rayOuHHBIE BOJB IOKHOH KOTJIOBHHbI, 3amof-
usiiomue ee Beio a0 ana (3000—3500 wm). Crenedn
HaCBILIEHHsT KHCJAOPOAOM Boapacraer jio 28 %, a kom-
wentpanus ero cocrasaser 2,0—3,0 mr/a.

OTMeueHO TakKe, YTO MaKCHMaJbHBIE KOHIeHTpa-
[1HH OHOTeHHBIX BEIlecTs HAXOAATCA B CEBEPO-BOCTOY-
Hoit wactd Mopsi B6ausu 3an. llleanxosa, rae colep-
wanne ocharos gocruraer 100 Mxr/a, a HHTPATOB —
200—300 mxr/ia.

B skcnefHIIHOHHBIX MPOrpaMMax, OpraHH30BaHHbIX
MOAHoM, npuHsing ywactHe 43 sejaomerBa M yupe-
kaeHus, M3 3THX yupemJeHHH B TNepByl ouepeib
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CleAyeT BbIANTh [lanbHEBOCTOUHBI HAYUHO-HCCTe-
AOBATEJBCKHH  THAPOMETEOPOJOrHYECKHI  HHCTHTYT,
cospaunstit B 1950 r., [Tpumopckoe ynpasienue ruapo-
MeTcayxObl, TuxooKeaHCKHI HHCTHTYT MOPCKOTO
puIGHOTO XO3stiicTBa H OKeaHorpaguu, a rtakxe [u-
Aporpaduyeckyio cayx6y BM®. Oanum 13 npumepon
TaKOro BechMa MJIOJAOTBOPHOrO COTPYAHHYECTBA $B-
JseTcsa opraHumsoBaHHas B 1952 r. MemxsegoMcTBeH-
Hasg AajJbHeBOCTOYHAS IKCHENHIHS MO H3YYCHHIO TH-
APOJIOTO-THAPOXHMHYECKOTO  pe:kuma  KypHabckux
IIPOJTHBOR,

Oanaxo oGoGlieHWe Beex MaTepHANOB HAGIIOe-
HHH, KOTOpHiE MPOBOAMJINCE A0 70-X TOMOB, He jpaer
IOJIHOTO TIPEACTABJEHHS O FHAPOXHMHYECKOM pexXHMe
Oxotckoro mopsi. B HpakTHKYy COBPEMEHHBIX XHMHKO-
OKeaHorpa(uueckux HecJAeNOBAHHI BOUIH  CJSAYIO-
mue HanboJee BayKHbIe /s MH3HEACATEJBHOCTH BOJ-
HBIX OPraHH3MOB THAPOXHMHYCCKHE NMOKa3aTeNdu: GHO-
T@HHBIC 3JIeMeHTHl (HHTDHTBI, HHTPATH, KpPeMHHI,
ocpop, mHOrAA Kene30), XapaKTEPHCTHKA Ta30BOTO
pexnmMa (pacTBOpPeHHEIl KHCJIOPOJA, HHOTAA CEpOBO-
Z0POfl, 430T), XapaKTepPHCTHKA 3JeMEHTOB KapGoHar-
HOH cHCTeMBl (BOZOPOAHBIE NOKA3aTeNb H IIEJN0Y-
HOCTB) ¥ XapaKTePHCTHKA OPraHHYeCKOro BellecTa
(oKuCHsIEMOCTD, GHOJMIOTHYUECKOE NOTPeGTeHHe KHCJIO-
poja, XuMHYecKHe nokKasarteqn (OToCHHTe3a).

B nocaesoennwiii neproa m B naabmefiiiem cyiue-
CTBEHHBIIl BKJaj] B H3y4eHHEe THAPOXHMHUYECKOTO pe-
KHuMa BOA OXOTCKOrO MOpSI BHECAH YUpekJaeHHs
l'ocynapersennoro kKommrera mo rHAPOMETEOPOJSOrHH
(IMpumopcxuit, Caxanuuckuii, Kamuarckuii, Koabim-
ckuit I'mapomerst). Hauunast ¢ 1946 r. ruzpoxumuue-
CKHEe OmNpeJe/ieHHsl BBINOJHANHCh Ha HeBGOJbIIUX
SKCNEAHUHOHALIX cynax «[lanbueBoctrounuk», «Iuapo-
aor», «Paccser», «Buxps», «3apuuna», «CHHONTHK
Hasnncknii». Boabwoii kommieke FHJIPOXHMHYECKHX
onpejesienHit GbIJ1 BLIIOJNHEH Ha HAYYHO-HCCJEN0BA-
TelbcKHX cypax JBHHUIMH <«A. WU. Boeiikos»,
«10. M. lllokanbekufi», «[Ipuboii», «Okean», «Boaua»
n ap. CpaBHHTENBHO pEryJsIPHO THAPOXHMHYECKHE
Hecle0BaHHA B phibonpomblc/oBeX pafionax Oxor-
CKOro MOpsl nposoaninck takxke TUHPO.

Pe3ymbraThl 3THX HCCJAEAOBAHHI MOCHYIKHIN OCHO-
BOH /Il COCTABJIEHHS CINPABOYHOTO NMOCOGHS MO TH-
ApoxumMunn 1ensgopoit 3oHs OXOTCKOrO MOps, BbI-
wenwero mox pexaxuueii T. M. Cynpanosuu [42].
B sr0ii paGore Obii HCNONB3OBAH MACCHB OKEaHO-
rpaguyeckux HaGumionennit ¢ 1943 no 1977 r. Ko-
JHYECTBO CTAHUMI ¢ ONpeleNeHHSMH PacTBOPEHHOrO
Kucaopona cocrasuno 4720, pH — 2130, mwenounocru
(Alk) — 1766. Tlo cpeaHuM MHOTOJIETHHM JAaHHBIM
OBIJIH MOCTPOeHBl rpadHKH BHYTPHIOAOBON H3MEHUH-
BOCTH H CE30HHBIE KapTBl TPOCTPAHCTBEHHOTO pac-
Npe/leIeHnsT  9THX THAPOXHMHUYECKHX TOKasareJeil.
Ananns 3THX MaTepHAJIOB MOIBOJHJ YCTAHOBHTH MHO-
rojieTHHe KoJae0aHHS OCHOBHBIX THAPOXHMHUYECKHX
XapakTepHCTHK B Ieab(oBoil 30He MOPS, OrpaHHYeH-
noii uzobaroit 300 M. ABropamu oTMeuyeHO, UTO MaK-
CHMAaJbHBlE KOHLEHTPAlUWH pPacTBOPEHHOTO B BOJe
KHCJIOPOJia HAGJIOAAIOTCS B BECEHHHH MEepHOA, TpH-
4eM a0CcOMIOTHEIC €ro 3HAYEHHS B CEBEPHON MeJKo-
BonHON 30He Ha 1,6—2,0 Mr/a BeIIE, YeM B IOXKHOI.
Mutumanbible KOHIEHTPAHH KHCAOPOJA Ha HCCHe-
AyeMoi aKBaToOpHH OGHAPYMKEHB B OCCHHHIl MepHOX
W 00ycJa0OBJAEHB TEM, YTO B ITOT mMepHoA BoAbl OX0T-
CKOro Mops HaubGoJee nporpersl. B nepuon snenocrasa
B Oyx. Tepruepa B 1972 r. 6niaa oTMeuena 30Ha
¢ MOJHBIM OTCYTCTBHEM Kucaopojaa, Crmenan swiBoa
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O TOM, YTO B MEJKOBOAHBIX paioHaX Mops HaGaina-
foTcs sHauynTeNbHble KoaeGauua pH (7,70—8,50) we
TOJMBKO B TEYeHHe rojia, HO H B TeUeHHE OAHOTO Cce-
30Ha. IKerpemasnbHbie 3Hauenns pH — 6,86 p Tayii-
ckoil ry6e u 9,16 B 6yx. Haraesa — ormeuenst B Jer-
HHH MepHOL.

CyutecTBeHHBIM HENOCTATKOM HCCJAEAOBAHHI yupe-
xpeunii Tockomruapomera, THHPO u apyrux opra-
HH3aUHH, BO-NEpPBBIX, OBIIO TO, YTO 06BEM THAPOXH-
MHYECKHX ONpeleNeHdil OrpaHHuYUBATICS aHATH3IOM
npo6 Ha pacTBOPeHHBI B BOAE KHCJIOPOL H BOAOPO/-
HBI TOKa3arte/b; BO-BTOPHIX, OHH HPOBOLHJHCh, KaK
MPaBHJIO, HA OrPAHHYEHHBIX AKBATOPHSAX MOpPs (mpo-
auBax  Kypuabckofi octpoBHO# rpsaml, 3ammBax
Anupa, Tepmennsi n Caxaamuckom, Tayfickois ryoe,
Ha OTAeJbHBIX BEKOBHIX paspesax H B IPOMBICJOBBIX
paiioHax). DTO NpPHBENO K TOMY, YTO THAPOXHMHS
3HauHTeNbHON uyacTH akBatopun OxoTcKOro Mops,
OCOGEHHO €ro OTKPHTHIX TIYGOKOBOAHBIX pPaliOHOB W
uenbpoBoii 30HE K cesepy or 55° c.iul., okazajsack
NpakTHYeCKH HeusyueHHoit. Hauywnas co sropoii mo-
JI0BHHBl 70-X ro/I0B MPOMCXOAHT TMOCTENEHHOe YBeJH-
yeHHe O00beMa KOMILNIEKCHBIX OKeaHOTpa(hHIeCKHX
H THADOXHMHYECKHX HucchaejoBaunit, Habmonenns
C olnpeleleHHEM BCceX TIHADPOXUMHUYECKHX 3JeMEHTOB
MPOBOSITCSl HE TOJBKO B TENJOe BpPeMsl rojia, HO H
3HMOH. Yuayuilaercsi KauyecTso ONpefefteHH BCJell-
CTBHE OCHAIICHHS CYAOB COBPEMEHHOH ammaparypoii
H TEeXHHKO. ;

Pesyabtathl 3THX HabaoneHHii 6biaH 0606UICHD]
U HCMNOJBb30BAHBI JUUISI COCTABJEHHS OTUETA MO TeMe
«Mopss CCCP» B pazjienie «Tunpoxumust sog OXor-
ckoro Mopsi». B stom pasnene, a takke B pabote
[49] nmokasano, 4TO mpocTpaHCTBEHHAS H BpEMeHHAs
H3ME@HYHBOCTh  THIAPOXHMHYECKHX  XapaKTePHCTHK
HMEIOT CBOH clelH(HYecKHe 0COGEHHOCTH, TECHO CBS-
3aHHble CO CrenH(pUIECKHMH OCOOEHHOCTSIMH THAPO-
JIOTHYECKOTO pexuMa mops. OcobeHHO HATIAAHO 3TO
NOATBEPKAACTCA pPe3yJbTATAMH HCCJACAOBAHHS  CO-
AlepIKaHHA KHCA0poaa. MaKcHMaJbHbIe KOHIEHTpPalHH
KHcaopoaa, HabgiojaemMble B MEpHO] HHTEHCHBHOTO
PasBHTHS (HTONJNAHKTOHA (BeCeHHe-JeTHHi), HaX0-
AATCS HE Ha MOBEPXHOCTH, a Ha ropusoHte 10—I15 M.

YceraHoBaeHO TakkKe, 4TO B XOJOMHOM MPOMEINKY-
tounom cioe (XTIC) ocobenHocTnio pacrpeieneHus
KHCJI0pO/Ja SABJsIeTCs TO, YTO B 1eAb(OBOH 30He CO-
lepxanue ero Ha 2,8—4,3 Mr/a Menblle, ueM B OT-
KPBITBIX pailonax mopst (1. e. abcosioTHOR ColepKa-
HH@ M CTeneHb HACHILIEHHS YMEHbINAIOTCS B HANpPaB-
JeHHH K Geperoroii uepre).

B remsom nmpomexyrounom caoe (TIIC) kapruua
pacnpenenenust Kucaopoaa HMHag. MakcHMadbibie
KOHIEHTPALKH KHCJA0pOaa Habi01aloTes He B OTKPBI-
TOH yacTH Mops, a B weabhoBofi H B BOAAX, OMbIBA-
lomnx ocrposa Kypusbekoit rpsiast. Kpome sroro,
YCTAHOBJICHO, uTO (OPMHPOBAHHE 30H AHOMAJBHOTO
COMIEPKAHHST KHCNOpPoAa (B ceBepHON MeJKOBOIHOI
uactH Mopsi, B 1wenbdosoii 30He 0. Caxanunm wu
n-opa IlbAruna) sasasercs pesyabTaToM JHHAMHUE-
CKHX (haKkTopoB (npoleccoB ONyCcKAaHHs H MOXbEMa
BOJL).

[ToaTBepzk/ieHH BBIBOBI, MOJNYYEHHBIE B Tpejiiie-
CTBYIOIIHX HCCJIOBAHMAX, O TOM, YTO BHICOKONPO-
AYKTHBHBIMH paiionamMu OXOTCKOro MOpsi SIBJASIIOTCS
obaactH ¢ GOMBLIHM cojepiKaHueM GHOTEHHBIX Be-
11eCTB, KOTOPBIE MNPHYPOUEHB K 30HAM MOJbeMa H
ONMyCKaHHs B CHCTEMAX LHKJOHHUECKHUX H AHTHLMHKJIO-
HHYECKHX LHPKYIAUNIT BOJ,




Ilpu pafionupoBaHHH aKBATOPHH MOPS BHIJEJNEHBI
TPH OCHOBHHIE 06J1aCTH:

— cesepHas — K cesepy ot 54° c. ur;

— UeHTpa/jbHasg — Mexkay 54° c. 1. H OCTPOBAMH
Kypuabckoit rpsiasr;

— obJ1acTh,  HemoCpeACTBEHHO
Kk Kypuabckum npoausawm.

[lo marepuanam seceune-nernefi cvemxu 1983 r.
yCeTaHoBJeHo, 4To HeboabllHe MercesonHwle Koneba-
st pH wabmonaores B pacnpecHeHHbix paitonax
BOsu3n Illanrapckux ocrposos. Cyrounass H3MeHYH-

NPHMBIKAOLLASA

soctb pH (0,6) makcumambna B 3BTPOdHBIX 05X
zan. Ilennxosa u CBH3daHa CO 3HAYHTEeNBHHEIMH npH-
JHBHBIMH SIBJCHHSIMH B 3TOM paiioHe.

Takum o6pasom, Kk HacTosILlEMY BPeMEeHH HaKoI-
JieH OOIHPHBIL Marepuan H HCCACIOBAH  BONPOC
0 XapakTepHhIX OcoOEHHOCTHX IPOCTPAHCTBEHHOIO
pacnpeienennss THAPOXHMHYECKHX  XapaKTePHCTHK
B OCHOBHOM B Temjoe BpemMsa rona. Kommiekcusle
HCCJAeAOBaHusA, BHNoJHeHUble cyaamu HMOAH wu
JABHHWUI'MH, nospo/inin BHABHTE 0COOEHHOCTH THAPO-
XHMHYECKOro peuma BOJ He TOJbKO B OTKPBITHIX,
HO M B NpuOpexHbIX paitonax OXoTckoro mMopsi.

2. ACINOJIb3OBAHHBIE MATEPHAJIbI
H METOIbl HX OBPABOTKH

McXoHbIMH 1aHHBIMH ISt BBINOJHEHHS HACTOS-
ulefl paGoThl MOCHAYXKHIH NPAKTHYECKH BCe HMEIO-
lHecs K HACTOSIEeMY BpPeMeHH MaTepHaabl TyB6oKo-
BOJAHBIX OKeaHOTpa(uyeckHX HalJI0JeHHH, MpPoBejleH-
HBIX Ha akBaTopuu Oxorckoro mopsi ¢ 1930 mo 1988 r.
Obuiee KOJNHYECTBO CTAHLHI, BHIIOJHEHHBIX B 876 3Ke-
NeJHIHOHHbIX peficax, cocrasasier 51 607. B ocHoBHOM
3TO OTEYECTBEHHblE NaHHBIE, HO €CTh MaTepHalbl, Mo-
JgyuyeHHble Ha cyaax fnonuu uw CHIA (ra6a. 2.1).

Co croponr Coerckoro Coisa Ha aKBaTopuu
OX0TCKOro MOpsi BHINOJHANH HAGMIONEHHS IKCIIeLH-
unonHule cyna l'ockomruapomera CCCP, AH CCCP,
THHPO, TYPHH®, Tuaporpaduueckoii cayxKGol
KTO® u apyrux opranusammii.

Jasi awannsa THAPONOrHYECKHX H THAPOXHMHYe-
CKHX TIPOLLECCOB, MPOHCXOAAIINX BOJU3H MPUOPEKHBIX
MYHKTOB, MaHHble B3ATHl H3 MOPCKHX THIPOMETEOPO-
JIOTHYECKHX EMEeroJHHKOB H emeMmecssuinkos Oxor-
CKOro mopsi 3a nepuoa c¢ 1965 no 1985 r. Ha ochose
3TOH HH(pOPMAaNHH OB TOJAYYeHBl CPEAHEeMHOTrOJET-
HHEe MeCSiYHBle 3HAaueHHs TeMMNepaTypsl H COJEHOCTH
BO/Ibl 7151 TIOBEPXHOCTHOTO CJIOSI.

Hecmorps na 10 uto s0 cepennnst 1988 r. B Oxor-
CKOM Mope mpopeneHo 876 peiicoB, aaHHBIX, cobpan-
HBIX B JII060H OT/e/1bHON 3KCMeANIIHH WM Jake B Te-
YeHHEe OJ/IHOTO Tr0ja, HEeJA0CTATOYHO MAJS BhIIEJeHHS
BCeX ocoOeHHOCTeli TIHAPOXHMHYECKOTO COCTOSTHHS
MOpsi. DTO CBSI3AHO ¢ TEM, YTO B TeX IKCHEAWLHONHBIX
HCCJIEJIOBAHUSAX, KOTOPHIe IPOBOJAHJIHCH TOYTH Ha
Beell aKBaTOPHUH MOP#, PACCTOSHHA My CTAHUHSIMH
ObITH J10BOJIBHO BelHKH (Hepeiako 1o 80—100 mmas),
4 OKeaHorpafuueckne ChLeMKH CHJIBHO PACTSHYTH BO
BpeMern. Ciielyer OTMETHTb, YTO BO MHOTHX SKCHE/H-
uax (ocobenno 10 50—60-x ronos) He MPOBOAHJINCH
Aaze onpejesieHHst COJIGHOCTH, YTO XapaKTepHO s
IKCNeAHUHOHHbIX cyaos TYPHHU® wu B mactosuee
BpeM#, a B HEKOTOPLIX peficax onpejiesieHusi THApPO-
XHMHYCCKHX XaPaKTePHCTHK BHITOJNHAJHCh HJAH HE Ha
BCEX CTAHUMAX, WM TOJNbKO B MOBEPXHOCTHOM CJOe.

Tatanua 2.1

O6nhem okeanorpaduyecKux HCCACLOBAHMUI, BbINOIHEHHBIX
OTAEALHBIMM rocydapcTsamu B OxotcKoM mope

Crpauna Kui:;';::,ﬁ (s k(:::::;,?” Mepuoa pator
CCCP 767 49 237 1930—1988
Slnonns 105 2 342 1932—1948, 1954,

1957—1976
CILIA 4 28 1962—1963

2 3akas M 157

KpoMme TOro, B GoJbIUIMHCTBE 3KCOEAHIHI [0 PA3HBIM
NpHYHHAM (TOTOAHbIE YeaoBHA, mpuGopuasn 6Gasa, cre-
LHaJNbHbie 3a/Jaun pefica) He BEJHChH IMYODOKOBO/HLIE
HabJ01eHus.

Bo Bcex skeneamuusix, marepuans Hab/10aeHRil
KOTOPBIX HCMOJb30BAHBl JU1% COCTABJIEHHS JI@HHOTO
pasjesa, oOmnpe/e/ieHne COJepIKaHHA pPaACTBOPEHHOTO
KHCJIOPO/la NMPOH3BOJHIOCL HA GOPTY cyAHA HOAOMET-
pHUYECKHM MeToa0M (MerojaoM Buukiepa). IMpuuuun
MeTojla JIOCTATOYHO Xopouio ocselleH B paGorax
[37, 38].

AGcosoTHOE COAEPIKAHHE PACTBOPEHHOTO KHCJO-
pojia BBIpa)Kaercs B MHJHUrpaMmax Ha Jutp. OTHO-
CHTeJIbHO® cOoJAeprKaHne, HJIH CTeNEeHb HacbllleHHd
BOJIbI KHCJIOPOJIOM, BhIpaKaetcst B NpOLeHTax W pac-
cuMTBHIBAeTCS MO (opMyjaM ¢ Henodb3opanuem Ttab-
JIHIL PaCTBOPHMOCTH KHCJOPOJAA, HOBBII BapHAHT KO-
TOPBLIX NPHHAT H VTBEePIKACH MeKAYHAPOAHBIMH Opra-
wuzauusmu (IOHECKO, CKOP, MCHM, MA®HO),
u3gan B Hauwowansuom wHeTHTYTE OKeamorpaduu
BenukoGpurannu (cosmectno ¢ IOHECKO) u peko-
MEHAOBAH I/ HCNOJbL30BAHUSA B JaJbHelillell oKeano-
rpauueckoil mpakTHke. TOYHOCTH HOJAOMETPHUECKOTO
MeTtoda NpHHATO cuutath pasHoli 40,28 mr/a.

W3 snementos kapGomatioii cuereMbl B OKeaHO-
rpauyYecKHX IKCMEAHIHAX ONPEeICIANNCh BOAOPO/I-
Hbiit nokasarteab (pH) u wenounocts (Alk). B pan-
HHX 3KCHEJIHIHOHHBIX HCCJel0BaHHIX })I‘] onpeiend-
JIOCh  KOJTOPHMETPHYECKHM METOA0M ¢ HCNoJdb30Ba-
HueM GopHo-Goparnuix Oydepubix pacrsopos [laanua,
a B HEKOTOPHIX cTpanax (flnounus) ¢ wenobsosanneM
Gopuo-6oparHblx OGydepunix pactsopos Max-Kuen-
AOHA, C)-'LIlHOC'['h ITOTO MeTojda XOpowo H3J0KeHa
B PYKOBOJACTBAX TO MOPCKUM uceqetopaunsm [6, 37,
38, 47]. 3nauenns pH pwipamxaioress B eaununax Ce-
peHceHa ¢ pBBe/leHueMm TEMNEPaTyYPHBEIX NONPaBOK,
NPaKTHYCCKH OJHHAKOBLIX /st 0Denx GydepHuix cH-
CTeM. C'renenh TOUHOCTH BH3VaJaskHOIO KOJAOPHMETPH-
posanus Haxoautcs B npejenax =+ (0,02—0,03) expu-
Huilbt pH.

Bropoit Meros — notennnomerpudecknii (31eKTpo-
MeTpHUecKHit) — naunGosee OOBLEKTHBHBIT M TOUYHBI.
HMamepenne pH npoussoast ¢ nomombio npubopos
pH-merpos (tuna JITTY-01, pH-121 u ap.), a B Ha-
crosiiee ppeMmst — nonomepor dB-74 u ap. Tlpuuiun
3Toro Merojaa Hanoxen B [37, 47]. Tounoers noren-
LLHOMEeTPHYeCKOro Mertoia onpenedenns pH azasuent
OT Kjacca TOYHOCTH NPHOOPOB H NPHIATAEMBIX K HHM
3J1eKTpooB H coctapiser = (0,01—0,02).

B nacrosinieii pabore snauenus pH mopckoii Boasi
shipazkennl B exnnnnax Cepencena; pesynbratol onpe-
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JleJIeHHsT BOAOPOAHOTO TOKasaTesst pPasinuHbIMH Me-
TOJAMH B MOPCKHX 3KCIeIHIHAX OKa3ajJHCh CONoCTa-
BUMbIMH.

[Ilesounocts Mopckoit Boabl (Alk) omnpepensiercs
AUUAUMETPHYECKHM METOJ0M MPSMOro THTPOBaHHA

[lleouHOCTL BHIPAKAIOT B MHJJHMONAX HA JuTP. XH-
MHKO-aHANHTHUECKHMH MeTolaMH 00ulas LIeJ0UHOCTh
usmepsiercs ¢ morpewnocteio 0,005 MMoab/n
(B crauMOHAPHHIX YCJAOBHAX € TOYHOCTBIO [0
—+0,003 MMoab/a).
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Puc. 2.1. CxeMa 0AHOPPaiyCHBIX KBaJpPATOB OCPEJHEHHS OKeaHorpadHyeckux

AdHHBIX Ha

aksatopun Oxorckoro Mops.

COJIAAHOI  KHCJIOTOH B NPHCYTCTBHH HHJHKATOpa WM
IEKTPOMETPHYECKHM  (MOTEHILHOMETPHUECKHM) MeTo-
J10M. DUekTpoMeTpHUYecKHil MeToa onpeneaeHns o6-
el MmeOYHOCTH OCHOBAH HA M3MEPEHHH KOHUeHTpa-
uHH Bojsopoanbix nouor |H*| B npouecce npsmoro
THTPOBaHUSl NPOOLI  PACTBOPOM COJNAHOH KHCJIOTHI.
ATOT METOJ OTAHYAETCS OT NpPeABLAYLIero TeM, 4To
THTPOBaHHE NPOH3BOAAT aBToMaTHueckH, a pH mop-
CKOH BOJABI H3MepsiioT ¢ nomoubio npubopa pH-340.
ITpunuun 060HMX METOM0B H BbIUHC/AEHHE Pe3ylbTaToB
noapoOHO H3NOXKeHb B Hacrtasaenusix [37, 38, 47].
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Kpome abcomornoro  3uavyedusi  LIEJOYHOCTH,
B OKeaHoTrpa(puUecKoil NnpakTike WHPOKO pacnpocTpa-
HEHbl MNOHATHA IEJ0UYHOTO M IIEN0UO-XJIOPHOrO KO-
appunienTo. IDTH pacueTHble BeNHUHHB 3aBHCHAT
OT COJIEHOCTH H XJOPHOCTH MOPCKONH BOJAbL M BhIpa-
xKatorest popmyaamu  (ALR/S %o) - 10* (mwenounoii Ko-
sppuunent) u  (Alk/Cl %) - 10"  (wenouno-xaopHbli
Koa(hpunent).

Jlns onpenenenns peuiecTs, cofeprauiuxea B Mop-
CcKOIl BOJIe B MaJblX KoanuecrBax (6GuoreHsl), HCHOJb-
3YIOT KOJIOPHMETPHYECKHE METO/bL,




Metoauka onpenenenus ¢ocdaToB B PasIHIHBIX
akcneAHIHAX Obiia B npuHuune eanHoil. HauGosee
yyBCTBHTE/JbHBLIM MeTOJ0M ompejeneHus Qocdopa
B BHIe (ochaTos sABIAETCH KOJOPHMETPHUECKHH Me-
TOA YpaBHHBAHHA OKpacku no J[lenume—ATKHHCY.

METPOB Pas3JHYHBIX CHCTEM H PasHOi CTeneHH HX 3a-
rps3HeHH .

B ocHOBY ompenenennsi KpeMHEKHCJOTH MOJOMKEH
meron [duuepra u BaunenGyibKe, TNpHMeHeHHbIH
Artkuncom B 1923 r. ans Mopckoil Boabl. B panbueii-
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Puc, 2.2, IlaorHocTh pacnpefeneHus okeaHorpadiueckux CTAHUHA 10 aKBaTo-
pui OxorcKoro Mops.
1) no 25 2) 26-50; 3) Bl—100; 4) 101—200; 5) 201—500; 6) 501—1000; 7) Goaee 1000,

[Ipuninn merosa M BulMHCJeHHE Pe3YJbTATOB NO-
ApoGHO omucaubl B Hactasaenusx [37, 38, 47]. Bcee
JaHHble OnpeieNieHHs BLIUHCJAAIT € TOYHOCTBIO Jl0
0,1 Mxr/n npu konuentpauun docdopa menee 10 mxr/a,
o 1 Mkr/a npm xouuentpaumu Qocdopa Gosee
10 mxr/a. Berpeuaiomnecsi HHOra PacxosKAeHHsI B Ha-
OJIIOICHUSIX PaA3HBLIX IKCTeAHIHIT MOryT ObITH Pesyiib-
TATOM CYTOYHOH, CE30HHOI, MHOTOJeTHell H3MeHYH-

BOCTH, a Takie pe3yJbTATOM HCOOJB30BaHHA baro-
9%

eM 3TOT METO/I HEeCKOJNbKO MD,’II[{]]11].[[[}}0[5?]..‘](:}1 3a-
pyOe:KHBIMH H OTEUeCTBEHHLIMHU Hecae osaTeasamu. Bee
MOJIH(DHKAILMH JIAIOT BO3MOKHOCThH ONpeNelsiTh MOUTH
BCKO HCTHHHO pacTBOpeHHyo I(])EMHEI\'HCHD'I‘_\’ B MOp-
ckoil Bofe. Ilpunuun merona u BHUHCJIEHHE pPe3yilb-
TATOB pPaccCMaTPHUBAIOTCA B HacTasJeHHAX A MoOp-
ckux Bon [37, 38, 47]. TouHOCTh KOJOPHMETPHYECKOTO
MeTola ()l'lpE,’.lE‘JIEHHFI KpeMHH# ¢ YdeTOM BCex BO3-
MOKHBIX OIIHOOK (cyOLEeKTHBHBIX, BJAHSIHHS KOHLLEH-
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TPallHH PacTBOPOB, MPOJIOMKHTENLHOCTH XPaHEHHS
11po6, BpEMEHH Pa3BHTHS OKPACKH B KOJIODUMETPHPYe-
MBEIX PacTBOpax, BJAHSHHS TeMIIepaTypsl B CTaHAapTre
H B HccaenyeMoil mpobGe MOPCKO#H BOJBI) COCTaBJfA€T

CTOTH HCMOJIb3YEMBIX PEaKTHBOB B aHaJH3e, IPOJOJ-
JKUTEJIBHOCTH XpaHeHHss mnpod W T. J.) cocTaBifer
0,1 mKr/a.

Jlo cucTeMaTH3alHH BCeX MMEIOUIHXCH MaTepHa-

T T T !#Iu L] T T T T T T T T !m' T T T T T ™7 T 4160 <y T Jén L Al T T T T T L l?Dl T T T T 1.1 T T 4'6“
160 460
s 1%
50 2z gy
T4 115
i 7 ey DA | —— ¢

Puc. 2.3. Ilnothocth pacnpegenenus no akeatopur Oxorckoro Mops okeaHorpaduuecknx cranumuii c¢ on-
penenenusMu Kucaopoga (a) u pH (6).
1) mo 10; 2) 11—50; 3) 51—I100; 4) Gonee 100,

1—50 MKr/ & npum pasnuYHOM COAEPIKAHHH KpEMHe-
KHCJIOTHI B MOPCKOI BOJIe.

B coBeTCKHX M HHOCTPaHHBIX 3KCHEeAMIHAX HH-
TPHTHBIH a30T (HHTPHTBI) ONpeAeNsJICH KOJOpHMET-
puueckuM Merosom ['pucca — HMaocsasn ¢ HekoTopbIMH
MOJH(QHKAIHAMH B pasiuyeble roabl. [IpuHuun me-
TOAa W (POPMBI BHIYMCJICHHS Pe3yJabTaTOB MOAPOGHO
H3/10JKeHbl B PYKOBOJCTBAX MO MOPCKHM BoaaMm [6,
37, 38, 47] . MeTo1 10BOJBHO TPOCT, AOCTATOYHO YIO-
6en s paboThl B CYJAOBLIX YCJIOBHAX, H Pe3yJbTaThl
onpe/esieHdii B PAa3JqHUHBIX 3IKCHENHIHSAX COMNOCTa-
BHMbl. TOuHOCTH MeTONa onpeaeaeHuss HHTPHTHOIO
azora (¢ BU3yaablbM H OOBEKTHBHLIM KOJOPHMETPH-
pPOBAHMEM) € YUETOM BCeX BO3MOMKHBIX OlHO0K (M-

JIOB OKeaHorauueckHx HaOJi07eHHil W pacuera Ha
‘HX OCHOBE CTATHCTHYECKHX XapaKTepHCTHK Oblil BBI-
NoJIHEeH KOHTPOJb KauyecTBa JIaHHBLIX, KOTOPHIH Mpo-
BOJIHJICS B JIBa STamna.

Ha nepsom us nux, ananoruuso [3, 15, 32], BH-
SICHSJIOCh, BXOJIHT JIH KOHKPETHOe 3HaueHHe 3jeMeHTa
B UHTEpPBAJ, 34KJOUEHHLIH MeXK/1Y ero BepXHHM H
HHJKHHM 3HAYeHHMsIMH, Korjaa-aubo wab/iopaeMbIMH
B TNPHPOJE, W ecau HeT, TO OHO OpaxkoBalioch. 3aTeM
BCce JlaHHble HalJogelHii UHTEPNOJHPOBAJHCh Ha
cTaHjpapTHbie TOPH3OHTH. Dbla npuHATA JAHHEHAS
HHTEPIOJSIHS, UTO CBS3AH0 ¢O chaenyiomnM, Boaslioe
KOJIHYECTBO THAPOJOTHUECKHX CTAHUHHE HMENI0 Tpo-
nyckd B HabGumonennsx, anb0 JaHHBIE HEKOTOPLIX O-

TaGanua 2.2
Koaunuectso onpegenennii kucaopoga w pH 8 Oxorckom mope 3a mepuop ¢ 1930 no 1988 r.
Kneaopon pH
TopuzonT, M
3uma Becena | Jlero | Ovens Toa 3uma ] Becna | Jlero Ocenn loa
|
0 432 3367 3208 2229 9236 164 1789 3166 1340 6459
30 316 2745 3208 2009 8278 164 1370 2630 1211 5376
50 338 2514 3208 1897 7957 156 1265 2207 1203 4831 |
100 342 1338 3114 1568 6362 158 968 1584 985 3695
200 208 1404 1892 1029 4623 143 779 1055 595 2572
500 200 678 948 544 2370 109 419 598 325 1451
1000 80 380 492 190 1142 42 268 363 238 911
2000 18 121 160 62 361 — 90 22 52 164
3000 — 35 8 19 62 — 28 5 10 43
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pusoHTOoB OblH 3abpakoBaiibl, M03TOMY ifIpHMénéHHe
APYTHX CXeM HHTEpNnoJfallie, B KOTOPBIX Ha Kax oM
3Tane pacyeToB YYacTBYIOT jlaHHLle Gosiee ABYX ro-
PH3OHTOB, MOTJIO TIPHBECTH K CYLLECTBEHHLIM OLIHG-
KaM.

Caenyer OTMETHTb, YTO €CJH Ha IOBEPXHOCTH OT-
MeyeHHas BLIIe Mpollelypa «4HCTKH» AaHHbIX fABJA-
ercs Maao3(peKTHBHOH 3a cuer 3HaAUNTeJbHOH Mpo-
CTPAHCTBEHHOH M3MEHUHBOCTH 3HAYeHHIH 3JIEMEHTOB,
TO MO Mepe pocra ryOHHBI H YMeHbIIGHHA MpoCTpaH-
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Puc. 2.4. Ilnotnoers pacnpenencuus no axsatopun OxoTckoro Mops okeanorpaduyecKux crasmuii c on-
peaenennsiMu menoyroctH (a) u docharos (6).
Yea, ofoasnavenns cs. pue, 2.3,

Ha BTopoM sTame «uucTkH» BHauajie MPOBOAHJACK
pasGuBKa Bcero HMeIONlerocss MaccHBa Ha MecsiuHble
Habopbl, 3aTeM B Ka)KJOM H3 HHX Ha KOHKPETHBIX
FrOpH3OHTaX H s Bcex HaOJI0JaeMblX 3J€MEHTOB
HaXO/MJHCh HX cpe/lHHe 3HAUYEHHS, a TaKkKe cpelHe-
KBajpaTHYeckne OTKJOHEHHs. 3HauyeHHs, KOTOpHIe
B paccMaTpHBAeMBIX MecsuHbIx Habopax BbIXOAMJIH
3a npejaeanl X *= 30, 6GpakoBaJHch.

Koneuno, naunas npoueaypa He siBJsieTCsl Hjealb-
Ho#. Haunbomee pocrosepHoH, Ha HAIN B3rJIsi, SBJS-
ercsl «UHCTKA» JaHHBIX B Tpejenax JIOKAJbHBIX H
OJHOPOJHBIX B TFHAPOJOTHYECKOM OTHOIIEHHH Perto-
HoB. Onnaxko 3/1eck BO3HHKAIOT JIONOJHHTENbHbIE
CJHOZKHOCTH HX KOPPEKTHOI'O BblAEJEHHA.

CTBEHHOH H3MEHYHBOCTH 3HAUEHHMH HA HCCAeAYEeMOH
aKBATOPHH pOJb JaHHOro (uJabTpa BO3pacraer. Ta-
KHM o6pasom, o MeHbllefi Mepe «rpybbuie BEIOPOCH»,
a Takxe cayyaiinble 3HaueHHs 0TOPAKOBLIBAJIKCE.

Janee Bcsi ocraswasics uHdopmanus Gbia 0TCOP-
THpOBaHa B OJIHOrpajycHble KBajaparsl. B mpouecce
COPTHPOBKH HCKJIIOYAJIHCh TakKe <«AyOJu» PHAPOJO-
THYECKHX CTaHUuil, ABJsIOLIHeCS HeH30eXHBIM cJiel-
crBueM o6o6uieHnss MaccoBoro marepHana HabJaioje-
HHil, B3ATOTO H3 Pa3JIMYHBLIX HCTOYHHKOB.

Yuureipas 0oablloil 06beM HCNOJB30BAHHOTO Mac-
cHBa oOKeaHorpadHuyecKHX JaHHLIX, MOKBajpaTHas
cOpTHpOBKa Obljla IpoBejeHa pa3jlellbHO Ul CeBep-
HOH M 10:KHOH uacrteit OxoTckoro Mopsi. MecronoJso-

TaGauua 2.3
Koanuectro onpepenennii wenoudocty u dochatos 8 Oxorckom mope 3a nepuop ¢ 1930 nmo 1988 r.
HlenounocTn Docdarn
Topaour, M
3uma | Becna | Jleto Ocenb log 3nma | Becna | Jleto | Ocenb | Tox
0 35 871 1299 718 2923 55 750 446 228 1479
30 16 612 975 416 2019 55 553 446 150 1204
50 19 518 791 428 1756 62 532 446 168 1208
100 21 427 444 408 1300 62 466 451 166 1145
200 17 283 178 214 692 44 314 306 177 841
500 9 120 69 106 304 25 132 187 76 420
1000 10 58 34 88 190 13 49 43 41 146
2000 4 24 7 22 57 3 3 3 10 19
3000 — 7 3 8 18 - — - 5 5
13



KeHne OAHOTPANYCHBIX KBaapaTtoB Ajis obenx uacrefi
MOpst TMpejcTaB/eno Ha pue. 2.1.

Hanee pas kamaoro KBajpara OblJIH pacCYHTaHbl
Cpe/lHHe, MAKCHMa/bHble, MHHHMAaJbHbIE 3HAYEHHS H
CPELHEKBapaTHUYECKHE OTKJOHEHHH BCEX 3JEMEHTOB,

Anna, Tayfickas ry6a u wennd s6ausu n-osa Kay-
uaTka) HacunteiBaercs or 500 0 2500 ruaposoruye-
CKHMX CTAaHLHH B OJHOM KBazapare.

Onnako npeacraBieHHOe Bhille pachpeielieHne
OKeaHorpaguueckoil HHpopmanun (cM. puc. 2.2) naer
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Puc. 2.5. Tlnothoers pacnpepenenns no aksaropun OXOTCKOro MOpsi OKeaHOTpa)HuecKHX CTaHUH{ ¢ omnpe-
AencHHAMH HATPUTOB (@) M cuaukatos (6).
Yea. ofosHavenns cM. pue. 2.3,

4 TaKyKe Ha BCeX CTAHJAAPTHBIX TOPH30HTAX. YKasaH-
HblE CTATHCTHKH OTHECeHBl K LEHTPAM COOTBETCTBYIO-
LIHX KBa/JApaToB.

B mpouecce nocrpoennst kapr u rpaduKoB MpoBo-
AnJach JONOJHHTENbHAS OLlEHKA KauecTBa C YUETOM
pexuma Boa Oxorckoro mops.

[lnoTHocTh  pacnpenenennss okeaHorpapHuecknx
CTAHUHH 10 aKBaTOPHH MOpPS MpejcTaBjieHa Ha
puc. 2.2, Kak BHJHO, HAHMEHee OCBEUIGHHHIMH (110
90 rHAPOJOrHYECKHX CTAHUHHA B OJAHOrPAAYCHOM KBA-
Apate 3a Bechb NepHoj HabGaioaenuit) oxasalHch OT-
KpHIThie paiionsl Mopsa. ITo mepe npubGauxenus K Ge-
peraMm MJOTHOCTh HH(OpPMAlUHH BO3pacTaer M B OT-
JeNIbHBIX pafioHax (Hampumep, 3aauBbl TepmeHust u

JHIIb CBEJAEHHST O BHIMOJHEHHLIX CTAHUHAX Ges yuera
noJIHOTE 00beMa Habmoaenuii. Ciefyer TakKe HMETh
B BH/Y, YTO Ha 3HAYHTEJbHOM YHCJe CTaHLHA ompe-
Jensyack TOJLKO TemIreparypa Bojabl. B pesyabrare
0Ka3ajloch, YTO UHCJIO OKeaHOrpaduuecKHX CTaHIUH,
Ha KOTOpBIX MNPOH3BOAHMJHMCH ONpejesIeHHsI KOHKPer-
HBIX PHADOXHMHYECKHX 3JIEMEHTOB, COCTaBMJIO HE3Ha-
UHTEJbHYI0 4acTh 00llero o0beMa BHINOJHEHHBIX pa-
6ot B Mope. Tak, ecan o6liee YHCTO PHAPOSOTHYECKHX
craHuMil cocrasaser 51 607, To pacTBOpeHHBIH KHCJIO-
poa onpepensiics Ha 9236, pH — na 6459, mesou-
HoeTh — Ha 2923, dochatel — wa 1479, cHaHKaATH —
Ha 2239, HUTPHUTH — Ha 1637 ruapoJsornyeckux craH-
HHAX.

TaGnuua 2.4
Koauuectso onpemenennii cuankatos u Hutpurom B OXOTCKOM Mope 3a mepuoj ¢ 1930 no 1988 r.
CHAHKATEL Hurpura
Fopraont, M

3uma I Becua | Jleto Qcenb Toa 3imMa | Becua | Jleto ’ OceHb Ton
0 132 738 1059 310 2239 81 529 746 281 1637
30 103 509 781 168 1561 47 427 457 139 1070
50 125 469 673 211 1478 72 407 400 187 1066
100 123 421 530 263 1337 76 345 281 232 934
200 110 299 352 157 918 69 248 172 134 623
500 83 142 208 104 537 53 137 96 76 362
1000 23 73 83 58 237 9 69 32 60 170
2000 8 11 8 12 39 5 17 5 14 41
3000 — —- 2 3 5 — 5 - — 5
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[MnorHoeTh pachipénenénis Mo aksaropun Oxor-
CKOFO MOPs THAPOJOrHUYECKHX CTAHIMiH, Ha KOTOPBIX
MPOBO/IMIIMCH ONpe/ieielsl PAaCTBOPEHHOTO KHCAOPOAaA
u pH, mpeicrasiena Ha puc. 2.3. ITH 3JeMeHTH Ha
HeeJelyeMOi aKBaTOPHH ONpejelisijiich 4dalle BCero
(He CUHTAS TEMIEPATYPbl H CONEHOCTH BOABI), HO, KaK
cjie/lyeT H3 IPeJACTaBJeHHOro PHCYHKa, TOJBKO Ha
orelbHbIX nepudepuiinbix yuacrkax mopsa (Tayickas
ryba M ee MOAXO/bl, Lieabdosbie paidonb 0. CaxaJuH
u n-oBa Kamuatka, a rakme npoaussl Kypuiabckoii
rpsifibl) HX KOJHYECTBO 3a BCIO HCTOPHIO HcCJe/l0Ba-
uuii mpessimaer 100. B uentpanbHoii ke uyactd Oxot-
CKOTO MOpst OHO He mpeBbitnaer 5—40 crauluii, npH-
yeM KoauuectBo onpejaenennii pH  3sHauHTENBHO
MeHbllle, YeM PacTBOPEHHOro KHCJOPOJa.

Taxk e HepaBHOMEPHO pacnpejejeHbl JaHHbe
0 COAepKaHHH pacTBopeHHoro Kucaopojaa u pH B Te-
yeHHe rofa M no ray6une. MuHHMYM HH(OpPMalHH
NPHXOJHTCH HA 3HMHHIH mepHoa (HHBapb—“MBpT). Ha
ropusonte 200 M KojauuecTBO HAGJIOJEHHH 33 3STHMH
5/1eMeHTaMHi BJBOE MeHblle, 4YeM B MOBEPXHOCTHOM
caoe, a Ha raybune 3000 M MX uyHCJIO He MpeBbILIAET
HECKOJLKHX JIeCATKOB Ha Beell axkBaTopHH MoOps
(Taba. 2.2).

[laotHoeTh pacnpenenenuss no aksatopun Oxot-
CKOTO MOpsi OKeaHorpadpHYecKHX CTaHLHil ¢ onpene-
JeHueMm liejoyHoctH u ¢ocedaros npegcrapieHa Ha
puc. 2.4. Kak BuaHO, Ha npeoG.Jiajlaolieii 4acTH He-
caeslyeMoil akBaTopHH 4Hc/I0 HaOMIOJeHHH He Ipe-

3. COJIEBOH

B Bopax Muposoro okeaHa pacTBOpPEHbI NMPAaKTH-
YeCKH BCe HM3BECTHLIE XHMHYEcKHe 3JeMmeHTh. Boaa,
3anoJiHAlonas OKeaHHvyeckHe BIAJHHBI, NpPeACTaBaAACT
co6oil cNOXKHBIH coJieBofl pacTBOP, NPOUCXOXK/IEHHE
KOTOpPOTO sIBJsIeTCA BaKHelllell cOCTaBHOH 4YacTbio
npoGseMbl  MPOHCXOXIEHHST H  HCTOPHH DasBHTHSA
OKeaHOB.

[uppocdepa npeacrasasier coboil pe3yibTat [AJIH-
TEJIbHOH HCTODHH PasBuUTHA 3eMJH Kak [JIAHETH
B pesyJbTaTe pasorpesa, njasjeHus W auddepenuuna-
uuu ee mantuu [13, 22].

IIpn obGocobGaeHun BOAHOH Macchl JeTyuHe KOM-
NOHEHTH COCPEAOTOUHBAIOTCA B MAaHTHH, H 3Ta (pasa
CTAHOBMTCS CJAOMKHBIM XHMHUECKHM PacTBOPOM, BKJIO-
yalolMM pasHooOpasublil HaOop KOMIOHEHTOB. B pe-
ayJabraTe MJapjeHds W jerasaliy MaHTHH HA NOBEPX-
HoeTh 3emiad nocrynaer 0asalbToBas Marma, couaep-
amasi pactBopennbie rasel 1 HoO [13]. Onnum u3
MexaHH3MOB MNOCTYNJieHHs BOJbLl Ha INOBEPXHOCTH $B-
JsileTcsi Mpolece BhlJeJeHHsl OPPOMHBIX Macc BOASHOTO
mapa NpH BYJKAHHUECKHX H3BePXKeHHAX H XHMHYUe-
cKoe ocBoOosK/leHHe CcBA3aHHON BOJLI B XOJIe BBLIBET-
PHBAHHA MarMaTHuyecKHX nopoj. BuisiBjieH eme oauH
MOIIHBLIH HCTOYHHMK ee MNOCTYIJIEHHsI — BBbIXOJ I0Be-
HHJIbHBIX (rIyOHHHBIX) BOJ HJIH paccoJioB (COJIeHOCTh
10 270 %0) B ByJakaHuueckHX 00JacTsx H PHOTOBBEIX
30Hax Ha JHe okeana [13].

B macrosiiee Bpemsi cuMraercsi, 4TO BOAA OKe-
aHa — 3TO MNepBLIl IOBEHHJBHLIH pacTBOp, MPHCIO-
cobsieHHbIH K NMOBEPXHOCTHBIM YCJOBHAM CYULECTBOBA-
Huda. [lpeacrasienne o rayOGHHHOM, IOBEHHJIBHOM MpO-
HCXOXJeHHH BOJ OKeaHa OCHOBBIBAETCH TAKKe Ha
CXOJACTBE COJIEBOrO COCTABA OKEAHUYECKHX BOA H TJly-

piitnaer 10, u TosbKo flo Mepe npubamkenus K Oepé-
raM nJaoTHocTh HHGpopMmalium Bo3pacraer jao 50—
100 cepuit B ogHorpanycuom ksajapate. Toasko B Ta-
yiicko#t ryGe craHUHH c onpejeneHHeM MIeJOYHOCTH
okasslBaerca Goabie 100,

C rayOuHOH KOJMYECTBO OMNpejeseHHii IIeM04HO-
ctH H ¢ocdaToB pe3ko ymeHnbiiaercs: (taba. 2.3). Yike
Ha ropusonre 100 u 200 M uX OKOJIO MOJOBHHBEI MO
OTHOIUEHHIO K MOBEPXHOCTHOMY ¢JIOI0, a Ha rayOuHe
3000 M umelOTC TOABKO eJHHHYHBIE HabGmoaenusa. He-
3HAUYMTE/bHOE KOJHUYeCTBO HAOJMI0JeHHH NPHXOAHTCH
Ha 3uMHee Bpems (tabu. 2.3).

Cranuuii, Ha KOTOPLIX ONpeJEeJsJIHCh HHTPHTH H
CHIIMKATBl Ha HCclelyeMoil akBaTOPHH, SIBHO HEHNO-
cratoudo (puc. 2.5). Ha mopapasiomeil uactu mops
KoJiHuecTBO HabjojeHuil 3a STHMH XapaKTepHCTH-
KaMH B O/IHOTPaJyCHBIX KBajaparax He npessimaer 10.
Tonbko B npubpe:KHBIX yuacTKax 0¥KHOH yactH Oxort-
CKOro MOpsi OHO Bo3pacraer 1o 50, a B peikHux ciay-
uasix jocruraer 100 HabuaiopeHHil B OTAEJbHBIX KBa-
JpaTax.

HepasnomepHo pacnpenenena uMmeioniasics uH(oOp-
MalHd H B TeueHHe roja. MHHHMYM ee MPHXOAHTCA
Ha oceHHe-3UMHee Bpemsi (taba. 2.4). C rayGunoi
(B TeueHHe Bcero rojaa) KoJuuectBO HabJloneHuM
pesxko yMmeHbllaeTcs. ¥Y:xe Ha ropuszonrtax 100 u 200 M
HX KOJHUECTBO, KaK MPaBHJO, yMeHbIIAETCA B/ABOE,
a Ha ray6unax 2000 M M HHXKe HMEIOTCH TOJBKO €/IH-
HHYHblE  OMNpejeJeHHs  HHTPUTOB MW  CHJHKATOB
(ra6a. 2.4).

COCTAB

OHHHBIX, BBIIEJISIEMBIX MPH BYJKAaHHYECKHX Mpolueccax
[13].

OxasaBlich Ha NOBEPXHOCTH, IOBEHHJIbHLIH pac-
TBOP npucrnocabauBaeTcs K HOBBIM YCJIOBHSIM H H3Me-
HfeT cBOH cocraB. 3a cYeT AKTHBHOTO BO3ACHCTBHS
OpraHuvyeckoli KH3HH 3ITO HPHCIOCOBJIEHHE CBOJIUTCS
K CYULECTBEHHOMY YMEHbIIEHHIO COjAepXKaHHs B pac-
TBOpPe TaKWX KOMIIOHEHTOB, Kak yrJepoj, a3oT, cepa.

Cornacio npesacrasiennsM I[1. A, Kanauna wu
0. K. Jleoursesa [22], sBoJionus BOjA OKeaHa B KO-
JIHUECTBEHHOM OTHOLIEHHH CBOJAMTCA K MOCTENeHHOMY
yBesqnueHHio obbeMa, a B KayecTBEHHOM (coCTaB
coJieil) — K 3BOJIIOLUHH B CTOPOHY BO3pacTaHHs Ile-
JIOUHOCTH.

[Ton ocroBueiM coseBbiM cocraBom (OCC) okea-
HHYECKOH BOJbI MOJpa3yMeBaercs coJepiaHHe B Heil
KaTHOHOB (HATPHsl, MAarHusl, KaJbUU#, CTPOHILHSI) H
aHHOHOB (XJIOpHIOB, cyabgartoB, KapGoHaTOB H GH-
kap6onaros, OpoMHA0OB, (GTOpHAOB H GOpPHOH KHC-
aotel) [9]. Dnementamn OCC MOpeKHX H OKeaHHye-
CKHX BOJI TPHHSITO HAa3bBaTh PAaCTBOPEHHBIE B BOJE
B BHae HOHOB 11 anemenroB: Cl-, Na*t, Mg?t, SO% 5
Ca?, K+, Br~, HCOs, Sr?+, F~ u MoJekyJ Heauc-
counuposannoii H;BOs. [lo cBoeii macce oum co-
crapasior 99,9993 9 pacTBOpEHHBIX B OKeaHe XHMH-
yeckHx sjaementos. [Ipn o6wveme Boj Muposoro oxe-
ana 1,37-10° kM® u cpenHeM 3HaueHHH CYMMBI IJ1aB-
Heix HoHOB 34,887 % mo wmacce OCC jpocturaer
47,80-10'5 1. T'pynna <«OCHOBHBIX» 3JIEMEHTOB BHILE-
JeHa ¢ y4eToM HX Mpeobaajganusi W HaHGOJbIIEro MHO-
CTOSIHCTBA HX COJlepyKaHHs B PAa3JIHUHBIX paifoHax H
Ha pasHbIX rayOHHax Mopeit u okeaHoB. PesyabrarThl
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anannsos OCC mpuHsATO  BHIPAKATH B HOHHOMN
popme — B %y no macce.

Ceestennst o cogepixannn  OCC OKeaHHYeCKO#H
BOABL 1O3BOJIAIOT MPH OTAEIBHBIX IHAPOJOTHYECKUX
CHTYaUHX  (CMELICHHE pasJIHYHBLIX BOAHBIX Macc)
[TOAMEHHTb MHpouecchl aAcOpOUHH, BHIIALEHHS HAH
PacTBOpeHHs TPYAHOPACTBOPHMBIX coJiell, 0CO6EHHO
B IPHJAOHHBIX H IvyOHHHBIX BOAAX.

B 10 ke Bpems cospemennoe cocrosmue METO/L0B
XHMHYECKOro anajnsa He nossoaser no OCC puige-
JIHTb TOHKHE PAs/IHuHs MeXK/ly BOAHBIMH MaccaMH pas-
JIAYHOTO NPOHCXOZM/ICHHS, B YACTHOCTH MEXKY BOAAMH
PasauuHLIX okeaHoB |[12].

Ilepsrie pocroBepubie uamenenus COJlep KaHuUs
CYMMBI cOJlel B MOPCKOH BOje OGBUIH BBHIIOJIHEHLI
AHMVIHACKHM (DH3HKOM M XHMHUKOM Po6eprom Boiiiem
B 70-x rogax XVII B. Ha ochose anaiuaa 1po6 Mop-
CKOH BOABI, OTOGPAHHBLIX y Oeperos AHruiuH, UM Bnep-
Bble OBLIO BBICKA3aHO MPENOJIOKEHHE O MOCTOSHCTBE
COJIEBOTO COCTABA MOPCKON BOJIbI,

B rteuenne XVIII u XIX BB. HcenenoBanus coJe-
BOTO coctaBa MOpPCKOH BOABI NPOAOMIKAJIHCH XHMHU-
KaMHi pasauunbix crpan mupa: Beprmanom (1777 r.),
Jlasyasve (1777 r.), Jleuuem (1831 r.), dopxamme-
pom (1865 r.) u apyramu, KOTOpBIE NOATBEPIHJH
fipeanonoxenne Boilas o nocrosimerse OCC Mopekoii
BOAEL JleHl B oTuere 0 cBoeMm KPYroCcBeTHOM NyTelle-
CTBHH nHcan: «CoOTHOUIGHHE pasMHuHBIX coJed, co-
ACPIKaluXCsl B MOPCKOIl BOJie, HA BCeX MIHPOTAX O/H-
HAKOBO, U TOJILKO Ofliee X coAepKaHHEe 10 OTHOILIe-
HHIO K BOJIe, B KOTOPOil OHH PACTBOPEHbI, H3MEHSETCS
B 34BHCHMOCTH OT reorpaguueckoro MOJOKEHHS MecT-
HoctH» [25].

Kpynueiiium sranom s usyyesud OCC okeanu-
HECKOH BO/ALI OB NOJNHEH aHanus 77 npod, cobpan-
HBIX B KPYrOCBETHOH 3KCHeAHLHH Ha «Heanenpxepes
(1873—1876 rr.). Hs srtux 77 npo6 33 ObliIH B3SITHI
B Tuxom okeane.

AHaan3 npo6 ¢ GOJBIIOH TOYHOCTHIO ObL1 BbINOJ-
HeH B 1878—1882 rr. npogeccopom  Jlurmapom.
B 1930—1960 rr. Tommcon u Po6uucon (1932 r.),
Jlamen u Gaemunr (1940 r.), Ceepapyn (1942 r.) u
APYrHe NPeANPHHSIH HONBITKH YTOUYHHTb COOTHOLUE-
HHE M copepxanne saementon OCC, KOTOpble IoKa-
3aJld, YTO JI0 HACTOSILEro BPeMeHH pesyJbraThl JluT-
Mapa OCTalOTCA JOCTATOYHO MOJHBLIMH, TOUHBIMH H
PelpesenTaTHBHbIME A7t Beero MuPOBOTO okeaHa [5].

Aunanuz  pogj ceBepo-sanajgnoii  uactn Twuxoro
okeana Ha OCC 6w BoimosiHen Musike (1939 r.),
Hykau u Iuokasa (1955 L) -

Cosiesast macca BoOJ JadbHEBOCTOUHDBIX Mopeit
(Slmonckoro, Oxorckoro u Bepunrosa) ucciaenosanaces
10 panneM Tuxookeanckoit skeneauunu I'TH B 1939—
1933 rr. na puiGunix Tpayaepax «larapa» u «danbue-
BOCTOUHHK». B ruapoxummnueckoil aabopatopun I'TH
N0 1aHHBIM THXOOKeaHCKON IKCIeAHUHH OBLIH HCCJIe-
Aosanel 10 mpoG ¢ onpepenennem OCC Boj OXOTCKOTo
MOp#, 9 npo6 Boj ceBepHON uyacTH Bepunrosa mops
H OJHA mpoGa H3 IeHTpPaabHON vacTH SIMOHCKOTO
Mops [35, 36].

Xumuuecknuii cocras Bog B OXOTCKOM MOpe 3aBH-
CHT OT NPOMCXOXAEHHs! caMHX BOJ, YCJIOBHH BOX00G-
MeHa ¢ Boaamu Tuxoro okeana, IPecHOBOAHOTO CTOKa,
GHONIOTHYECKHX H XHMHYECKUX npoueccos. Onpenenen-
Hoe BiHsiHHe Ha cojep:xanne sneMedToB OCC umeior
THPOJIOTHYECKHE TPOLeCCH, HX CE30HHAST HIMEeHYH-
BocTh. Tak, wanpumep, npu Ne1006pa3soBaHHl H Tas-
HHH MODCKHX JIb/IOB (HMEIOWHX cOJeHOCTb 0,5—2 %)
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Tabauua |

Cosnesoit coctan soa Oxorckoro Mopsa (no mMatepuasam
Tuxookeanckoit skcnennuun TTH 1932 r. Ha p/t «larapas

[35, 36]
il A R TR E R
Kypuabckan xoraosuna

46°41" ¢. ., 40 | Na* +K** | 10,310 32,2 418, 4
147°28" B. 1., Cat? 0,368 1,2 18,8
HIOL Mg#* 1,114 3,5 91,6
SOy 2,253 7,0 46,9

Cl- 18,060 56,0 509, 3

HCO4 0,136 0,4° 2,2

2500 | Na*K* | 10,270 30,6 447, 0¢

Ca** 0,372 1,1 18, 5¢

Mg?* 1,169 3,6 96, 14

SO;~ 2,396 7,2 49, 8¢

Cl- 19,130 57,2 539, 4§

HCOg4 0,149 0,4 2,44

LenTpanbnan wacts mops

53°09° ¢. ur., 300 | Na*-+K* | 10,500 31,4 456, 64
148°32’ 8.1, Ca* 0,392 1,2 19,55
aBrycer Mg+ 1,261 3,8 103, 66
SOz~ 2,602 7,8 54,16

al- 18,560 55,4 523,40

HCOz 0,140 0,4 2,29

1212 | Na*-+-K* | 10,800 | -31,4 469,40

Ca?*t 0,399 1,2 19,40

Mg+ 1,296 3,8 106,57

SOy 2,665 7.8 55,48

cl- 19,080 55,4 538,07

HCO; 0,142 0,4 2,32

Cesepo-sanaanast uactn mops

55°04'5 ¢. mr,| 25 | Nat4-K* | 10,670 33,1 463,96
142°56°5 B. 1., Catt 0,319 1,0 15,91
aBrycr Mg+ 0,932 3,0 76,61
SO~ 1,942 6,0 40,43

cl- 18,220 56,5 513,81

HCOz 0,138 0,4 2,26

40 | Nat+-K*+ | 10,140 31,3 441,06

Ca*t 0,393 ]2 19,62

M%'H 1,218 3,8 100, 16

SQ; 2,543 7,9 52,95

G 17,930 55,4 505,64

HCO5 0,137 0,4 2,25

100 [ Na*--K* | 10,370 31,4 450,83

Ca*t 0,399 1,2 19,91

Mg+ 1,241 3,8 102,09

SO;~ 2,564 7,8 53,39

096 18,340 55,4 517,20

HCO3 0,136 0,4 2,24
165 | Na*-4-K* | 10,410 31,3 452,556

Ca*t 0,403 1.2 20,12

Mg 1,253 3,8 103,06

10 i 2,566 0T 53,44

Q> 18,440 55,6 520,02

HCO3" 0,138 0,4 2,26

Bnanuna THHPO

55°36" ¢.ur., 25 | Na*+ K* | 10,280 31,4 446,74
153°02/ . a., Ca®t 0,384 1,2 19,16
CeHTH6pPb Mg?* 1,223 3.7 100,58
S0;~ 2,566 7,8 53,22

Cl- 18,120 55,5 510,99

HCOjy 0,139 0,4 2,27




KU“_.{:;TE:; e [,-,;}5;: | Komnoseut rr;;‘;‘c e %HUL:::KE MMOIE [
55°36” c. ur,| 490 Na* 4 K* 10,540 31,4 408,31
163°02/ B. 1., Ca*t 0,394 1,2 19,66
ceHTsa0phb Mg** 1,266 3,8 104,12

SO; 2,627 7,8 54,69
CI~ 18,620 55,4 525,09
HCO3; 0,141 0,4 2,31

* Nat+ K+ puiumcaen no pasmocts,

B BepxHem 10-MeTpoBOM ci10e COOTHOIIEHHE HOHOB
OCC moxer cyuecrsenHo otanuarbes or OCC okea-
HHYecKOH Boaw [5]. Ha ocobennocru pacnpeenenus
KoHUeHTpauHn HoHOB OCC 10JIKHBI BJAHATH 0COOCHHO-
CTH TOPH3OHTAJIbHOH M BEPTHKANbLHOH UWHPKYJAALHH
BOJ, CYLIECTBYIOLIHE NOTOKH TeYeHHI, MepeHocsllHe
BOJIHbIE MAacChl Pa3JIHYHOIO MPOHCXOXKIEHHS.
HMmeromuecs onpenenenns OCC poa Oxorckoro
MOps MOXHO CHYHTATh JIMIUbL NpeABapHTe bHbIMH. OHH
BBHITIOJIHEHBl Ha Pas/iMYHLIX TAyOHHAX MOps, HX obllee
KOJIHYECTBO HE MO3BOJISIET BBISIBHTH OCOGEHHOCTH B H3-
MEHYHBOCTH COJIePKaHUs OT/E/bHBIX 3JIEMEHTOB B pPas-
JHYHBIX pailoHax mopsi (ta6a. 3.1). Pesyabrartnl Tu-
XookeaHcKo# skcneguuuun I'T'M (1932—1933 rr.) no-
3BOJIAIOT CYAHTh JHIIL 00 o0O0Illell KOHUEHTpalHH
XHMHYECKHX 3jeMeHTOB B Bojax OXOTcKoro Mops.
Ecan coorHourenne KoHIUeHTpauuii Mexay 3aeMeH-
taMu OCC u HX cyMMoi#l mpakTHYeCcKH ocTaercs TO-
CTOSSHHBIM Ha pasyiMyHbIX IyGHHAX H B pasHbIX paii-
OHaX Mop#, TO 00lueli 3aKOHOMEPHOCTBIO pacipejeie-
HHA NouTH Beex snementor OCC spigercs ypeJHuenHe
COAepxxaHHs HX ¢ ryOMHOl B HampaB/JeHHH OT TMO-
BEPXHOCTH Mopsi Ko any. Ilpu stom nauGojiee cylile-
CTBEHHBIC H3MEHEHHSl B cojlepxaHun anementos OCC
¢ TAYGHHOH MPHXOAATCS HA MOHB XJ0pa. 3HAUYHTEJb-

HOe YBeJHuCHHe coaepxkaHHus xjopa (zo 0,5 %) na-
Gaonaercst B BepxHem 200-MerpoBoM cjoe, M COOT-
BETCTBEHHO yBejnuusaercsi BOJH3u ana Kypuasckoil
KOTM0BHHBI Ha raybune 2500 m (10 19,1 %) [35, 36].

[loa BaAMAHHEM NMPECHOBOAHONO CTOKAa C CYIIH 06-
Llee cojleprKaHie HOHOB XJ10pa B MOBEPXHOCTHOM CJ0e
yMeHblllaeTcss B HanpasieHuu K OeperoBoit 3o0He H
usmensiercst ot 18,2 Yo B uenTpasbubX pafionax mMops
Ao 13,8 %o B ero cesepo-zanaauoil yacTH.

Obmas kouuenrpauus siementos OCC Box Oxor-
CKOrO MOpSI 10 cpaBHeHHIO ¢ BojamMu DBepuHrosa H
slnonckoro mopedi nourn xHa 1 Y% wmensbwe (mo cymme
kationos na 0,3—0,4 %, a no cymMme aHMOHOB Ha
0,5—0,6 % ). Ilpu 5T0OM KOHUEHTpAaUMSi NOYTH BCEX
OCHOBHBIX HOHOB B BOjAax OXOTCKOro MOps MeHblie,
ueM B BOJax Apyrux mopeii (raGua, 3.2). Ywmenblienne
CYMMBbl COJIell POMCXOJHT 3a cHYeT MOHOB XJopa (10
0,3—0,4 %), cyandaros xaabuusa (mo 0,1—0,2 %o) =
marnus (20 0,04 %) u, no-smaumomy, obycioieno
GoabliiM 00bEMOM MOCTYNJIEHHsST peunbix Boj B OXOT-
CKOe Mope no cpasHenuio ¢ Bepunrossim u Jnonckum
MOPSIMH.

ObGpantaer Ha cebst BHHMaHWe, 4TO CYMMapHBIe
KOHIEHTPalHH OCHOBHBIX couseit Bepunrosa u fnon-
CKOTO MOpefl A0BOJIbHO GJH3KH K COJGHOCTH BOJ MH-
poBoro okeana (34,33 %yo).

Boawt Sinonckoro Mopsi mo cBoeMy cocTaBy Haw-
Gonee Oausku k OCC Bosy MupoBOro okeaHa He
TOJBKO TI0 CYMMe coJieil, HO H 10 COJAEepIKAHHIO OT-
neqabHbBIX  KomnoHeHToB. Ocobennoctsio OCC  Bon
fnonckoro u BepunroBa mopeit siBasiercsi TO, 4TO' 10O
cCyMMe aHHOHOB OHH Ouelib GJIH3KH, a [0 CyMMe Ka-
THOHOB pasauuatores 10 0,1 Y.

B Bopax Bepunrosa mops mo cpasnenuio ¢ Slmos-
ckuM H OXOTCKHM MOPSIMH GOJIblIe COAEPIKHTCH KaJlb-

frcn
nust (Ca?t) w cyasdaron (SO; ), B Slnonckom mope
no cpaBHenuio ¢ BepunrossiMm 1 OXOTCKHM MOpSAMH —
xaopa (Cl~) u marnus (Mg?*).

Tabanua 3.2
Coaenoii coctar Boa JaabHeBocTouHwx Mopeii CCCP
0’“"[3”5'{'”&;‘“99 Bepuurono mope ! [36] | Anonckoe mope 2 [36] Mitposoll okean 3
Komnos
HERT
Ofg Ny Y% OT cym- Ofye MO o, OT cyM- 9w DO 9 OT cyM- 0fo MO & OT cym-
Macee MEL coned Macce Mbl codnei Macece Mul coaedl macce Mut codieft
Na* 10,499 31,7 10,380 30,7 10,450 30,9 10,498 30,6
ng" 1,197 3,6 1,236 3,7 1,248 3,7 1,292 3,7
Ca** 0,382 1,2 0,427 1,2 0,400 1,2 0,411 k2
K* - — 0,350 1,0 0,412 1,2 0,385 10
Da ()] 12,078 3,5 | 12,393 36,6 | 12,500 | 37,0 | 12,586 36,6
Cl~ 18,450 55,6 18,760 55,1 18,850 55,3 18,971 55,3
S0’ 2,471 7.5 | 2.622 7,7 | 2,670 7,1 2,635 7,7
HCO; 0,140 0,4 0,149 0,4 0,141 0.4 —_ '
Cor - - — - — — 0,071 0,2
Br- — —_ 0,069 0,2 — — 0,065 0,2
3 (=) 21,061 62,5 | 21,600 | 63,4 | 21,561 | 62,8 | 21,742 | 63,
Cymma 33,139 100,0 33,993 100,0 34,061 99,8 34,328 100,0

! Tlpupesentl cpeanue 3Hauenns cr. 68

(5869 ¢. ., 174°24" 8. a.) [36].

? Jlasi SlnoHcKoro Mopst H3BECTIO JHIIL O1HO onpeaedenue codesoro coctapa (39°007 ¢. i,

135°15" B. 1., ropuaont 10 M) [36].
¥ HNauusie B3t u3 [5].
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4. TA30BbIN PE)XUM

Tecubiii koHTakT Mopeii H okeanos ¢ aTMocdepoii
00yC/IOBAHBART TOCTOSHHOE MPHUCYTCTBHE B MOPCKOI
BO/le BCeX rasoB u3 cocraBa atmocdepsl [2], cooTHo-
HIEHHE KOTOPBIX [pejicTaBjeHo B Tabu. 4.1.

Kpome Bbiienepeunc/eHHbix B Ta6JHLE KOMIIO-
HEHTOB, B OKeall W3 atMoc(epb! NMOCTYNAalOT H MHKPO-
npuMecH Takux rasosB, Kak Hz0, Os, NO,; NOs,
H3BO3 u ap. Buoxumnueckne mpoueccs IPOAYILHpPO-
BalisAs H JAeCTPYKIHH OPraHHYeCKOTO BeLlecTBa M0-
CTABJAAIOT B BOJAHBI DACTBOP WM YAAAAIOT H3 HEro
KHCJIOPOJI, YIJIeKHC/ABIA ras, MeraH, aMMHaK, CepoBO-
J0poJ H ;pyrue rassl. ['a308biift pexHM BOAHBIX Mace
OnpejlessieTcsi COBOKYNHOCTBIO Bcex AeHCTBYIOIIHX
B MOpAX H OKeaHax GHOXHMHYECKHX, XHMHUYECKHX, (H-
SHUECKHX H I'MIPOAHHAMHYCCKHX MPOIECCOB,

Herounnkamu nsyokucu yraepoaa (COp) B mopax
H OKeaHax CJYXKaT [polecchl OKHCJEHHSI OpraHnye-
CKHX BelleCTB HeNocpeACTBeHHO B BOJE H B JIOHHBIX
oraoxennsnx. K HUM Takike oTHOCSATCS JABIXaHHE BOJ-
HBEIX OPrafHu3MoOB, pasiHyHble BHAbB OHOXMMHYECKOrO
pacnajia W oxkHcJIeHHe OpraHHuecknx ocratkos. Kpome
3TOTO, JABYOKHCh Yrjepoja H MPOAYKTH ee B3auModeli-
CTBHS C OCAJIOYHBIMH TOPOJAMH BBIHOCATCS B OKeaH
MaTepHKOBBIM cToxoM. [lpoueccoM, yMmeHbITAKOLIMM
cojfiepzianne JABYOKHCH Yrjepoja, Npekie BCero $B-
Jaserca  (OTOCHHTETHUECKAs JeATeNbHOCTb BOJOPOC-
aefi.  Boabluoe 3HauenHe HMeer B3auMojelicTBHE
OKeaHa ¢ atmoc(epoif, B pesyJbTaTe KOTOPOTO MOp-
CKas BOJA NOMVIOULAET HJIM BbIAEASET YIVIEKHCALI ras.

Cojnepxanne nefirpansusix rasos (Ar, Ne, He
H Ap.) B BOAHOH Macce MOpeil H OKEaHOB PeryJaupy-
eTcs TeMmepaTypod BOIbl, aTMOC(EpPHBIM [aBleHHeM
H BePTHKANbHBLIM O0OMEHOM B MNOBEPXHOCTHOM cCJl0e
mopsi. B pabore [2] ycraHoB/eHO, 4TO NPAKTHYECKH
AJIs BCEX 3ITHX rasoB KOHIEHTpPAallMH B BOJE OYeHb
O/M3KH K 3HAYEHHAM, KOTOpbie CJE/YeT OKHAATh IpH
HX MOCTYIJIeHHH U3 atMocdepsl.

Pacrsopentble rasoobpasuble yriaeBojaopoant (Me-
TaW W Jpyrue) NpPUCYTCTBYIOT B MOPCKOH BOJLE B OY€Hb
MaJIblX KOHIleHTpaunsx. XHMHKO-aHAJIHTHUECKHEe TPY-
HOCTH MpH HX ONpPeje/qeHHH He HO3BOJAJIH AeTaJbHo
H3YUHTh peMHM 3THX KoMNoHeHTOB. OCHOBHBIMH HC-
TOUHHKAMH Taso00pasHbBIX YIVIEBOJOPOLOB B MOPCKOIii
cpeie ABASIOTCHA: pAacTBOpPeHHe arMmocdepuslx KOMmo-
HEHTOR; 3arpisHeHHe akBATOPHI HedTeNpPOAYKTAMH;
GHOXMMHYECKOe pasJiolKeHHe OPraHHyecKHX OCTAaTKOB
aHaspoOHbiMH GakTepusiMH B BOAHON TOJILE; pacnaj
GeJIKOB, JKHPOB H YIVIEBOJOB B MpoOlLecce JHareHeTHue-
CKOTO 1peobpasoBaHusl OPraHHYecKHX BEILeCTB JI0H-
HBIX OTJIOJKeHHit H ap. Podab Kaxi0oro H3 Bbilenepe-
UHCJEHHBIX  HCTOUHHKOB  ONpejaensieTcsi MecTHLIMH
VOJIOBHAMH, H COOTBETCTBEHHO MEHSIIOTCH KauecTBeH-

Tatauua 4.1

Cocras atmocepnl 3eman (6es H,0) na Bwicorax mo 90 kwm,
no Kenury [2]

Kosmnowenr olg?[.(?hk:y ;311-22 Komnonenr ogﬁl,el;icy :i‘;lc::g
N2 78,088 | 75,527 CHy 1.4.107%) 7,75. 1075
(0 20,919 | 23,143 Kr 1,14.1074| 3,30-10°*
Ar 0,930 1,282 N.O 5,0-107%| 7601078
CO, 0,034 0,0518 Ha 5,0-107%| 348.1076
Ne 1,8.107% [ 1.25.107%| Xe 8,6-1079) 3,90.107%
He 5,24.107%(7,.24.10°¢%

HBIH M KOJIHYECTBEHHBIN COCTAB YIVIEBOAOPOAOB H HX
pacnpejedsienne B BOAHON ToJlLe,

Haxoxnenune cepoBoioposa B MOpCKoil Boje cBf-
3aHO ¢ CYLIECTBOBAHHEM B OT/le/IbHBIX paifioHax Mopef
H OKeaHoB anaspobHBIX (¢ OTCYTCTBHEM KHCJIOPO/a)
30H, e OCHOBHBIM (hAKTOPOM SIB/ISIETCS NpEBBIIEHHE
CKOpocTH notped/eHus KHCIOPoda HAa OGHOXHMHUYECKOe
OKHCJEHHE OpraHHYeCKHX BeIlecTB HaJ CKOPOCTBIO
€ro NOCTYMJeHHs NpH cJaboi BepTHKAJLHOH LHPKY-
JISILHH BOJ M BBICOKON nepsHuHOH nmpoayxuuu. Merou-
HHKaMH CEpPOBOAOPOJAA B MOPSX M OKeaHax ABJSIOTCH
NPOUECCHl TIHHEeHHS CepocofepiKalliX OpraHHYecKHX
COG/IMHEHHI H BOCCTAHOBJEHHS CYJb(ATOB crennpu-
uecknumu Gakrepusmu (cyabdar-peaykuus). B oTkpbi-
ThIX paiOHaX Mopeil M OKeaHOB, rje BeHTHJSILHS
PIYOHHHBIX CJI0€B NMPOTEKAeT A0CTATOYHO HHTEHCHBHO,
ceposojopoa He obHapyxuBaercs. IlpucyrcrBue
B BOJIe PACTBOPEHHOro KHCJOpoaa siBaseTcst 06s3a-
TEJbHLIM YCJIOBHEM JIJisi CYLIECTBOBAHHS MNOAABRJIAIO-
mero GosbiiuHcTBA OpranusmoB. C HHM CBf3aHa
HHTEHCHBHOCTb XHMHYECKHX H raBHBIM o6pasoMm GHo-
XHMHUECKHX IIpoleccoB, MPOTEKAMIUUX B BOJHOMH
Toqe. B KoHeuHoM cuere cojep:kanme pacTBOPEH-
HOTO KHCJIOpOJA ofpejeser OKHCJHTeNbHO-BOCCTAHO-
BHTEJbHbI PeKHM MOpCKOil Boan [2, 9].

Yposenb KOUUGHTPALHH KHCJOPOAA B JI0GOH TOUKe
BOJHOH Macchl ONpejie/isieTcsi COOTHOUIEHHEM OKHCJIH-
TEJBHBIX H BOCCTAHOBHTEJbHBIX npoleccon. [Tponecent
o6MeHa ¢ atMocdepoli U BHYTPH BOAHON TOJILH H3-32
cBOeH GOJBIION CKOPOCTH HIPAIOT 3HAYHTEJBHYIO POJb
B niepepacnpeieseHid KHCJA0poaa MeXIy OTAebHEIMH
C/IOAIMH H paiioHaMu okeaHa [5].

4.1. OcolGeHHOCTH BEPTHKAJNLHOTO pacrpene/eHus
PacTBOPEHHOrO KUCJAOPOAA

Beprikanbroe pacipenenenue pacTBOPEHHOTO KHC-
Jopoia B OXOTCKOM MOpe HepasHoMepHOe. BuijeneH-
Hbl€ XapakTepHble KPHBbIE BEPTHKAJBHOrO pacnpeje-
JI€HHsl pacTBOPEHHOro KHCJAOPOAd, [pe/IcTABJCHHbIE
Ha pue. 4.1 u 4.2, ABAAIOTCH OTPAXKEHHEM M CJel-
CTBHEM MPOLLECCOB, MPOUCXOAALNX B ToMle Boa OXot-
CKOro Mops, a TakkKe arMoc(epHblx BO3IMYLLEHHI,
IPOTEKAIOUHX Ha/l €ro NOBEPXHOCTHIO.

[lo conepzanuio Kueaoposa M 0cOGEHHOCTSM €ro
BPEMEHHOI H3MEHUMBOCTH TOJIY BOA OKeaHoB M
CPaBHHTEJLHO TJYODOKHX MOpeil TpaAHUHOHHO JeJAT
Ha TPH 30HLI: [OBEPXHOCTHYIO, MPOMEMKYTOUHYIO H
rayburnyio [1, 2, 5, 9, 10].

Ananus KpHBBIX BEPTHKAJALHOTO pachpejie/eHus
PacTBOPEHHOr0 KHeaopojaa no aksatopun OXoTckoro
MOpsl B TeYEHHe roja mokasal, 4TO TOJILY HccJaenye-
MOIO perHona MOMKHO Takike paslHTb Ha HECKOJbKO
cJ10€eB,

ITosepxHocTHast 30HA MaKCHMAaJbHO HachilleHa
Kucaopojsom. Ona nanbosiee 1HHAMHYECKH aKTHBHA H
NO/ABEPIKEHA CE30HHBIM  KoJeGaHHAM  COJIepIKaHHH
KHCJIOPO/Ad € PasyiMyHLIMM [POCTPAHCTBEHHBIMH Mac-
wrabamu. B Tenanii nepuox roxa sjiech oTMedaercs
HUTEHCHBHOE DasBuTHE (DHUTONAHKTOHA, NPHBOIAALLEE
K MepeHachlleHHio BO4 MOPs KHCJIOPOIOM.

3a HHKHIOIO TPaHHIY NOBEPXHOCTHOH 30HHI MPH-
HAT FOPH3OHT, I/le BHYTPHIOAOBBIE KoJeGaHus coaep-
Kauus pacTBOPEHHOrO KHCJOPOAA HE3HAUMTENbHBI HIH
HX HEBO3MOIKHO BBIACAHTb. ITO CLENAHO MO aHAJOTHH




¢ BbUIeNIEHHEM JesiteqbHoro caos Mopsi [10, 11, 18, 19,
24, 33, 41].

B njieanbHoM caydae OpH OTCYTCTBHH aIBEKUHH H
BHYTPHTOMOBOIl HM3MEHYHBOCTH TEUEHMIl, BHYTPEHHHX
BOJIH, MEKIOJ0BOH H3MEHYHBOCTH XapaKTepPHCTHK,
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Pauc. 4.1, Bepruxaisnoe pacnpeie/ieHne COAEPIKAHHSA PACTBOPEHHOTO KHCJAOpOAA (Mr/a) B ceBepHOl uacTn MOpA.
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Puc. 4.2. Beprukainioe pacnpenefenne cojepikKanusi PACTROPEHHOTO KHCAOPOAa (MI/a) B iodKHoi uacTu MOpsH.
a—xp, 48; 6 — kB, 42; § —KB. 97; 2 — kb, 100; A— KB, 136,
3*

a TakxKe HX HE3HAYHTENbHBIX TOPH3OHTAJBHBIX rpa-
AHEHTORB BCe XapﬂKTG[N-ICTI-II(H Hna UHPEJE‘.QEHHOM I‘Ol)il—
30HTE He JIOJMKHBI HCHBITRHIBATH CE30HHBIX H3MEHeHHIH.
Sra riayOHHA B KOHKPETHOM KBajpare u Gyjaer xa paK-
TE]}IIEDBE'ITL: 'l'OﬂLLlIII[}’ JesSTeJIbHOTO CJIOHA. O.JHZJKO
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B jJelcTBUTeNbHOCTH Ha akBatopuun OXoTckoro Mops
CYUIECTBYIOT @ajiBeKUHsi THXOOKEAHCKUX H PEUHbIX BOJ,
BHYTPEHHHE BOJIHBI PA3JHYHOH MPUPOAB H HHTEHCHB-
HOCTH, MesKrojaosas H3MEHUHBOCTb XapaKTepHCTHK,
NpUJAMBHBIE SIBJEHHS (J0CTaTOYHO CHJbHBIE B pac-
cMaTpHBAEMOM peruoHe), Mpolecchl MNOCTeNeHHOro
paspyuieHHs HUKHe# TrpaHWIbl FOMOTEHHOTO CJIOH,
MOABCPIKEHHOr0 OceHHe-3HMHel KOHBEKIHH.

J0po/ia 3/ech OTMEUaOTes Ha MaKCHMAaAbHOH 1A Beel
neeaeayemoil akpatopuu rayoune (250 m). Ilo ana-
JOCHUHOH MpHUHHE NPOHCXOAHT 3araybieHHe HHKHER
rpaHHibl NOBEPXHOCTHON 30HLI (10 150 M) u na BXoae
B saqa. lllenruxora. [To mepe nponshxenus tpaHchop-
MHPOBaHHBIX B KypHJbCKHX MPOJHBAX BOJ 10 aKBaTO-
pui OXOTCKOTO MOPS H CMelleHHst HX ¢ COGCTBEHHO

OXOTOMOPCKHMH BOJaMH MNPOWCXOJAHT BBIKIHHHBAHHE
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Puc. 4.3. Tonorpaws muxueit rpanuusl (M) AesteabHoro cios (a), aGconoTHoe COAEPKAHHE pACTBOpEH-
Horo Kucaopopa (mr/a) B caoe muuumyma (6).

B cBsi3u ¢ 3THM rofoBble HabOpPLI HCXOJAHBIX KPH-
BbIX Ha TpaurKax BepPTHKA/JIbHOTO pacnpe/eseHns
KHCJIOPOAA B KOHKPeTHbIX KBajapatax (puc. 4.1 u 4.2)
HMeIT BHJ «Nyukop». [lostomy, Ha Hall B3TIsM, 34
HHIKHIOIO TpaHHIly JIeATe/NbHOro CJ0si MPH HCIOJb30-
BAHMH CPEAHEMHOTOJETHHX JAHHBIX MOMHO MNPHHATH
HayaJo yuacTka, TAe Kpaiduue KpHusble, ABIASA0O-
migecst rpanuilaMy HHTEPBAJoB, CTAHOBATCS mapad-
JIeTbHBIMH.

Onpejenennas Takum obpasom Tomorpagust HHK-
Hefl rpaHulbl MOBEPXHOCTHOI 30HBI NpeAcTaBjieHa Ha
puc. 4.3, rae BHAHO, 4TO NOBEPXHOCTHASL 30HA pacnpo-
crpaHsercsi IO TPHAOHHBIX TOPH3OHTOB TOJLKO Ha
nepudepuifHbIX yuacTkax meabda HCCaelyeMoll aKkBa-
topun. [lo Mepe HPOJABHIKEHHS! B OTKPBITHIE PaHOHbI
MOpsl ee HUKHss rpanuila sarayGasercs ao 150 w,
Y10 0CcOOEHHO 3aMETHO B I0TO-BOCTOYHOI YacTH MOpA.
Ha puc. 4.3 @ nokasanbl pasjinuHsg B PacrnosiOKeHHH
HUZKIell TPaHHIbLl NOBEPXHOCTHOH 30HBI 3amajHOH H
BOCTOUHOH uacTei Mops, 00ycjOBJeHHbIE AHHAMHYE-
CKHMH NpolleccaMl, MPOHCXOMALIHMHE B TPOJHBAX
Kypuabckoit rpsabl.

B Kypuabckux HpoauBax B TeyeHHe BCEro roaa
oTMeuaeTcs CHJbLHOE BEepTHKaJbHOe H GOKOBOe mnepe-
MellnBanHe (3a cueT NPHJHBHEIX TEYeHH) MOBEpX-
HOCTHLIX M HHXKejexalmux ciaoes. [1o3ToMy BHYTPH-
TOAOBLIE KOJeGaHHS COAEPMAHHA PACTBOPEHHOTO KHC-
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HIKHCH TpaHHIL ToBepxHocTHON 3o0HB (pHe. 4.3 a).

Tak Kak auaa onpejeseHusi HUKHEH TPaHUILbL Jest-
TEJABHOTO CJIOS B KaXK/10M H3 KBa/paToB OLLIO NPHHATO
YCJIOBHE MAPANIENbHOCTH KpaWHHX KPHBBIX BepTH-
KaJbHOTO pacrpejeielns pacTBOPEHHOr0 KHCJOPOa,
To B paboTe NpHBOAATCH 3HAYCHHS JIOBEPHTEJIbHBIX
HHTEPBAJIOB ISl PACCUMTAHHBIX CpeIHEeMHOIOJeTHHX
XapakTepHcTHK Kueqaoposa. [lo wamum  pacueram,
B TeUYeHHE [ro/a CpejHeKBajpaTHUecKHe OTKJOHEHHS
colepyalus pacTBOPEHHOrO0 KHCJA0pojAa Ha FOPH30H-
rax 100—150 M (310 cpe/iHee NoJOKeHHe HHMKCHEH
rpaHuibl  MOBEPXHOCTHOH 30HH JIis  HCCJAEAYeMOH
aKBaTOpPHH), KaK npapuao, cocrapasior 0,3—0,4 mr/i.
Takum o6paszom, 99 %-uas eeposarHocTh (HOpMaJib-
HHlil 3akoH pacnpenenendsi) uau 80%-mas (mpoms-
BOJIbHOE pacnpejenenne) mnpeinonaraior =30, 4YTO
cocrapasieT B Jdannom cayuae 0,8—1,3 mr/n. BuyTpH-
ro0Boil pasépoc cpeiHeMHOroJIeTHHX 3HauyeHH#d pac-
TBOPEHIIOTO KHCJIOPOJa Ha TOPH30HTAX, /e KpHBBIE
CTAHOBATCH TNapajjenbHbiMi, He mpessimaer 1,0—
1,7 mr/a. TlosroMy HauMHas ¢ TOPH3OHTOB, I/le KPHBbIE
BEPTHKAJbHOTO pachpeielelns KHeaopoia cTaioBaTea
napajJeJibHbIMH, Mbl He MOXKeM J0CTOBEPHO OTACJIHTH
Cpe/HeMHOTOJIeTHHEe KPHBHE APYr OT Apyra.

B npoMeKyTOYHOM CcJi0e MPOHCXOAHT NOCTelneHHOe
yMeHbllleHHe CcOJepKaHua PacTBOPEHHOro KHCaI0po/ad.
Ero BepxHe#l rpauuuefi sBjsercdA HHAKHfA rpaHdala




[I0OBEPXHOCTHOH 30HBI, a HHJKHeH — BePXHAA TpaHulla
cJI0f MHHHMYMa KHCJI0poa.

Caoit munumyma kuciaopoia s Oxorckom wmope
BRIpa’KeH JA0CTaTOYHO oTuerauBo (pHc. 4.1, 4.2). Co-
AeprKaiHe PacTBOPEHHOTO KHCJIOPOAA 3/1ech MOHHIKA-
erca 10 1,1—1,8 mr/a, crenens Hacwilienna 12—18 %
(puc. 4.3 6). Ilpuyem MOUWIHOCTHL CJIOSI MHHHMAJbHOTO
cojaep:KaHusa  pacTBOPeHIoro KHCJa0poaa cocraBaser
200—300 m (puc. 4.4). Makcumaabto saraybien sToT

ruMu  usuueckuMu  daxropaMu  (TypOyJNeHTHOCTD,
BETPOBOE M KOHBEKTHBHOe mnepemeinnBanne). [loBwi-
lieHHe TeMmepaTrypel OOBIUHO yMeHbIIAeT PACTBOPH-
MOCTb ra30B B BOJe, UYTO CBsI3aHO C VYBeJHYCHHEM
KUHETHYECKOH 3HEPTHH MoJekyJs, cnocobeTByroniei
PEOJIOJICHHIO CHJl TIPUTS2KEHHsT MoJieKya Boabl. [Ipu-
CYTCTBHE 3JEKTPOJMTOB B BOJAHOM pacTBOpPe TaKKe
YMEHbIIAeT PACTBOPHMOCTh TasoB (3QeKT «BbICANH-
BaHus») [2].
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Puc. 4.4, Bepxuas (a) u wwkuHas (6) rpanuus (M) c10s MHHAM@JAbLHOTO COACPIKAHHA PACTBOPEHHOrO KHC-
JIOpOJIA.

caoii B6au3H ocTposos Kypuibekoit rpsast (a0 1200—
1500 M), a mo Mepe MpPOABHIKEHHS! B CeBEPHYIO UaCTh
MOpA OH MOCTENEeHHO BHIKJIHHHBAETCA HA TOPH3OHTHI
800—1000 M (puc. 4.4).

Huxe cios ¢ MHHHMAaJbHEIM COJepKaHHeM pac-
TBOPENHOTO KHCJAOPOAa pacrnojaraercss TayOHHHAS
CTPYKTYpHasl 3014, OTJAHUUTeNbHONl ueproil KoTOpOH
ABJAAETCA TOCTENeHHoe BO3pacTanue 3HavyeHHid o
2,3—27 wmr/n. OtHocuTesbHOe COJEPIKAHHE PACTBO-
PEHHOrO KHCJ0POaa B ITHX BOJAAX YyBeJHUHBAETCH J10
22—27 %

[ToeepxiocTnas 3o0na Moxer OblTh NOJApasjesena
Ha CJTe/lYIOLLHe TMO/A30Hbl: CaMblil TOBEPXHOCTHLIN cJI0#,
cofi HanbGoJbITero (POTOCHHTE3a H HHIKIAS NepexojHasn
noasouna [1, 2, 5,9, 10]. Tlepssiii u BTOpoil cllon — 3TO
(oTiHueckasl 30Ha, MOILHOCTh KOTOPOH OrpaHHYHBA-
ercsl riyoHHoi BETPOBOTO MepeMellHBaHHs.

MasecTHo, uto mpolece pacTBOPeHHA Ta30B B BOje
Apaserca obparumeim, [lpn paBencrse cxopocted
abcopOumuu M jgecopbuHP BO3HHKAET COCTOSIHE DaB-
HOBeCHS Mexly KOHUeHTpaluHusiMH rasa B razoBoi
cpene u pacrsope. I'as, pacrsopenubiii B Boje, Bcerjia
CTPEMHTCH K PABHOBECHIO, COOTBETCTBYIOLLEMY €ro
napumnaJbHOMY jAapjeHnio B armocgepe. B npupoanbix
YCIOBHAX HACTYMJIEHHE PABHOBECHS YCKOPAETCH MHO-

BolillenepeutcieHtbie (PakTOPBl MPHBOAAT K TOMY,
4TO B CAMOM MOBEPXHOCTHOM CJI0€ BO/bl, Henocpej-
CTBEHHO CONpHKacawolleMmcs ¢ atMocepol, B TeyeHHe
Beero roja oTMevaercs MakcHMaJbHOe (B 3aBHCHMO-
CTH OT TeMNepaTypsl H COJIEHOCTH BOJ HCCJIeLyeMOoro
perioHa) cojepxanue Kucjaoposaa. [TpuueM MakcHMYM
abcomoTHBLIX  3HAueHHi JOJIXKeH IPHXOJHThCA Ha
ocenne-sumMuuit mnepuoa. Caenyer TakmKe OTMETHTB,
4YTO 3/lech MOKA He VUHTBIBAIOTCS Npollecchl, NPOHCX0-
JisilHe B ¢aMOM TMOBEPXHOCTHOM cJoe BOJIBL.

B rto ke ppemsi Oxorckoe Mope sIBJSETCH OJAHHUM
M3 BBICOKOMPOAYKTHBHBIX BOj0eMOB MHPOBOTO OKeaHa,
yto 00YCJA0OBJAEHO BLICOKOH AWHAMHYHOCTBIO €ro BOJ
B cOYETAHMH ¢ JAPYruM BaKHefmuM (axTopoM
pasBUTHH KH3HH — OoraTcTBOM OHOreHHBIMH 3JIEMEH-
tamu [48]. Tlostomy unTtencuspHoe paspHTHe (UTO-
NJAAHKTOHA B BECeHHe-JeTHHII Ce30H NPUBOMHT K TOMY,
uto aGCoJIOTHOE M OTHOCHTEIbHOEe MaKCHMaJjbHOe CO-
Jlepikanie pPacTBOPEHHOrO KHCJIOPOjda B MOBEPXHOCT-
ubix Bojax OXOTCKOro Mopsi HaGaio1aeTcsl B TeIIblii
nmepuoa roaa (puc. 4.1, 4.2). Toabko B AHHAMHYECKH
AKTHBHBLIX pafioHax, rie TMPOHCXOJHT HHTEHCHBHOE
pepTHKanbHoe H OoKOBOe nepemelldBaiHe BOJ, OTMe-
yaercsl yMmeHbllleHHe 3HadYeHUil PACTBOPEHHOTO KHCJIO-
poja B MOBEPXHOCTHOM CllO€.
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