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U3MEHEHUE ®U3UUYECKHMX CBOVICTB
[MPUPOIHBIX BOJ )XUBLIM BEULIECTBOM.
POJIb ®PUBNYECKUX ®PAKTOPOB B UBMEHEHUU
BUOJIO'MYECKUX CBOUCTB BOJIEI

M.C. MAPKOB

bonzapur

W3MEHEHWE CTPYKTYPbl BOAbI
W EE BUONOTUYECKOA AKTUBHOCTHU
noa BNUAHUEM NOCTOAHHbIX MAFHUTHbLIX NONENA

O6Ccy™AaKTCA Pe3yNbLTaTel NapannenbHbiX WCCNEAOBAHWK NPAMONO W KOCBEHHOro
ABACTBMA NOCTOAHHBIX MarHUTHeIX Nonei Ha Guonoruveckue O6BEKTHI. U3yYeHsl u3ame-
HEHMA (U3UKO-XMMUYECKUX XBpaKTepucTUK BOAbI NpU  06paboTxe €e NOCTOAHHLIMKM
MarHMTHEIMK  NONAMKU. YCTaHOBNEHbl W3MeHeHWA abcopbumm cBeTa, cneunduuecKon
3NEKTPONPOBOAMMOCTA, MArHWTHOW BOCNPUMMYMBOCTKA, CNEKTPa KOMBWHAUMOHHOIO
pacceAHWA, NOKasaTenA MNpenoMNeHWA cBeTa W (PHM3MONOrMYECKOW aKTUBHOCTH BOAbI.

WN3yyeHne BNUAHWA MarHUTHbLIX MNONEN Ha XMBblIE OPraHU3mMbl CTAHOBUTCR
Bce Bonee akTyansHbiM. B MarHutoBuonorum nposefeH pAA WUCCAEAOBaHWA
NPAMOro U KOCBEHHOTO AEMCTBUMA pa3HbIX TUMOB MArHWTHLIX NOMei, B TOM
YUCNE W MOCTOAHHBLIX, B MeAVUMHE MHOFOYUCNEHHLI UCCNEAOBaHWUA NPAMOro
AedcTBMA MarHuTHoro nonA. OCHOBHaA nNpuYMHa MeHbLUEro YMChna wuccne-
AOBaHUA MarHUTHO 06paboTaHHOW BOALI — pasnuuue B3rNALOB: HEKOTOpble
y4eHble CUATAIOT, YTO OMarHuyeHHaA Boja ob6nafaeT 60MbLION TOKCUYHOCTBIO,

"a Apyrue oTmevyaloT GnaronpuATHLIN 3chdeKT ee NpUMeHeHUA.

B TeueHwe HeckOnNbKMX neT B Hawei nabopaTopUM C NOMOLLBIO YCTaHOBKH
ANA MarHUTHOW 06paBoTKKM BOALI MUCCNEAYIOTCA (BM3UKO-XMMUYECKNE XapaK-
TePUCTUKK BOAbI FnaBHbIM 06pasom B AwnanasoHe uHaykuwn (B) 0-3500 lc
Npy¥ 3KCNO3UUMAX B MarHUTHOM none co spemeHn t 5—120 muH. B coorser-
CTBMM C nUTEPATYPHLIMM AaHHbIMK, camoe 3heKTUBHOE BO3feCTBME Ha
6uonoruyeckne CUCTEMB! CK23bIBAKOT MarHUTHbIE NOMA C UHAYKUWAMU, MEHb-
we 600 Ic. Mo 3ton npuumHe AWanasoH ci2bbix MHAYKUMA Bbin Hamu pe.
TanbHo u3yded. WMmeR B BuAy, 4TO aAaNTAUWOHHbLIA FEOMITHUTHBIA HOH
0, n Mc mMoXHO NPeaNONOXMUTh: MOAA C UHAYKUUSEH B HECKONLKO COTEH ray-
CQO8 MOTyT Bhi3BaTb OTBETHLIE PEAKLIUN OPraHY3MOB.

MakcuManekble W3MEHEHWR WCCNeAOBaHHBIX noKasatenei Habnoganuch
npu B8 450 Nc v ¢t 30 muH. Bpemr penaxkcaumu BapbupoBano or 15 ao 7 aHed.
MakcumaneHbie 3HaveHUA 3thdeKTa MarHWUTHOM 06paBOTKN AOCTUralTCA
nocne 23 y so3aencTauA.

MapannenbHs ¢ uccneposaHueM GM3MIKO-XMMMYECKNX napamMeTpos BoAbl
Gbinu M3Y4EHBI U3MEHEHWA, HAaCTYNaoWVe B ﬁuonoruuecxux obbeKkTax.
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Wecneposanucs WM3MEHEHUMA KpoBu BenbiX KpbIC, KOTOPbLIX NOWNWM Mar-
HUTHO 06paboTaHHOM BoAOK B TeueHue 48 pHeir. OMarHuyeHHaR BoAa nony-
yanack B CTaTMYECKOM COCTOAHWM; Npu uHAYKuuM 450 c n akcnosuuum
30 muH GbinK yCTaHOBNEHbLI Camble YyBCTBUTENbHbIE W3MEHEHUA COAepXa-
HUA NENKOUWTOB, 3PUTPOLMTOB M remornobuHa. MpU npumeHeHWH oMarHu-
YeHHOW BOAblI B pPaunMoHe HOBOPOXAEHHLIX XXUBOTHbLIX CamMbie Bonswne pas-
nvuuA Habniopanuck Ha 20-W AeHb nocne Havana BO3AEWCTBWA. YCTaHOBNEHO
nocreneHHoe wucyesHoseHue 3ddexTa, KoTopoe oBBLACHAETCA npucnocob-
NeHWeM OpraHW3Ma K HOBLIM YCMOBMAM, a TaKXe PasBUTUEM Y >KMBOTHBIX
no Mepe UX pocTa 3alWMTHLIX CUn.

B KOHUEe 3KCnepMMeHTa uccnenosanocChb COA&D}K&HH& MHKpOSJ"IBMEHTOB B
KPOBW XMBOTHLIX. YCTaHOBNEHO noBbiweHue KoHueHTpauuu Fe, Si, Pb, ko-
TOpoe COMPOBOXAAETCA YMEHbLUEHWEM KOHUEHTPauuu Cu. BepoATHo, u3-
MeHeHue KOHUEBHTpaunu MWKPO3NEMEHTOB CBA3aHO C nepepacnpepe-
neHWeM UX MEXAY KPOBLIO, KPOBETBOPHBIMKM OpraHamv u dwmanono-
rUYecKMMy Aeno.

YCTaHOBNEHO, 4TO MOCTOAHHOE MarHWTHoe Mone no-pasHoMy BAWAET Ha
CKOPOCT MPOTONNAa3MEHHOrO ABWXEHWA B BOAOPOCNAX, MUTOTHYECKYIO
dKTUBHOCTbL, KONW4YECTBO MWUIrMEHTOB W OpraHU4ecKMX KWUCNOT B BbICLUXUX
pacTeHuAX. )

Bcerpa camoe Gonbwioe usmeHeHue Habnioaanock npu uHAYKuuK B 450 Ic
n 3xkcno3uumn 30 MUH. IToT hakT, NO Hawemy MHeHWIo, oCOGeHHO WHTe-
peceH B CBA3M He TONbKO C KOHKPETHBIMW 3KCNEPUMEHTaMU, HO U C Teopuei
MexXaHW3Ma BNUAHWA MNOCTOAHHOINO MarHMTHOro NonA Ha BoAy. CeroAHA pas-
BUTHE XMMWUM NPUBENO K CUHTE3Y pPAAa HOBbIX COEAUHEHMIA, KOTOPbIE U3YYeHbI
HaMHOrO nyHwe, YeM BOJ3a, B KOTOPOA poavnack W pa3BvMBanachk >XXWM3Hb M
KOTOpaA NPeACTaBNAET WCXOAHYID TOYKY Npu onpeaeneHun GonblwuHcTBa
hr3n4ecKuXx U hM3MKOo-XMMUYECKUX KOHCTaHT,

Cpeav CYLIECTBYWOIUMX MOAEnel CTPYKTYpbl BOAblI HaubGonee coBeplueH-

HOW HaMm KakeTCA mopens, paspaboraHHar BepHanom v daynepom u pa3s-
sutan lMonnom n CamoiinoebiM. CornacHo 3ToW Mogenw, CTPYKTYpY BOAHBIX
MONeKYn ONpeAenAlT 8 3NeKTPOHOB, ABUralOWMXCA MO HeTbiPeM 3NUNTH-
yeckum opbutam. Och asyx opbuTt coBnapawT ¢ OHcBA3LIO, a Apyrue Ha-
npaeneHs! nepneHauKynApHo nnockocty H—O—H. Bce oHu obpasyior Tterpa-
appuveckue yrael. O6a UeHTpa NONOXMTENbLHBIX 3apAMIOB NPUHARNEXAT Npo-
ToHam, BGNAM3W KOTOPLIX 3NEKTPOHHAaA NNOTHOCTL COCTaBnReT Tonsko 32%.
Mo 3tol npuuuHe 8 BoAHON Monekyne 060Cco6NAGTCA NO ABA MONOXKWUTENbHLIX
W OTpMuUaTeNnbHbIX UEHTpa 3apAnoB. 3To nepepacnpefenesue oGycnoBnuBaer
'BO3MONHGCT: 06pas’oBaHMA NbAONOAOGHBIX CTPYKTYp, B KOTOPGIX BORHbIE
MONEKYNbt MEIT 4 BOAOPOAHbIE CBA3U.
*  VaBecTHo, yTo okono 25% MOnNeKyn BOAbl HAXOAWTCA B NYCTOTax Kea-
INKPUCTANNNYECKOR PeLeTKH, He NPUMHUMAA YYacTMA B ee CTpoeHuu, o
HalWeMy MHEHWIO, BCe NpuMecHbie Momiexynst U oMb, H' u OH™ takwe 3a-
HUMAIOT NYCTOTh! PeLLIeTKK,

JAkcroHuposaHue BORLI B NOCTORHHOM MarHMTHOM NONE CBA3AHO C 3HEP-
reTudeckum Bsoaacicremem nonr. (pu 3TOM RAoOne OKa3biBaeT BAMAHWE Ha
MOMEKYNbI, NPUHMMAICWKE YYacTue B CTPYKTYpE pelleTKW U HaxXoAAWMWecA

B ee Nycrorax. 3HepreTMVeCcKoe BO3AEWCTBME MOCTOAHHOTO NONMA Ha BOAY
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IHE)KHT B OCHOBE ABYX FMNoTe3 0 MexaHu3me MarHutHoro so3sgeicreumA, Cor-

nacHo nepsoil, M3meHeHWe U3NYECKUX U (PU3NKO-XMMUYECKUX CBOWCTB Mar-
HUTHO 06paboTaHHOK BOALI 0GYCNOBNMBAETCA Pa3pbiBOM BOAOPOAHBIX CBA3EW
(Knaccen, 1965). AsTtopsl BTOpOi runotessi (Henpumepos u ap., 1966)
CYWTAKT, YTO MarHMTHOE NONe BAWAET Ha AAEPHLIE CMMHBLI NPOTOHOB WU, TAKUM
06pa3oM, MEHAETCA COOTHOWEHWE MEeXAY OpTo- M napamonexkynamu. OGe
runoTe3sl Bbi3bIBAIOT Cepbe3Hbie BO3PAXKEHUA, TaK Kak 3HepruA, Heobxoauman
anA 3tux nepexogoe, B 10° pas Gonblwe, YeM 3HEPruA, KOTOPYIO MOXHO
BBECTU B BOAY, NONb3YACb MarHUTHbIM nonem. Bonee BepPOATHO, YTO Mar-
HUTHOE BO3AENCTBUE YBEnuYMBaeT ANWMHY BOAOPOAHLIX CBA3eW. Takum obpa-
30M, NOABNAIOTCA nOKanbHble W3meHeHWA B dopmax M obbemMax nycToThi
peweTku. 3T0 B 3HauMTenbHOW CTeneHu cnocobCTByeT ocyulecTBneHnio Hab-
NoAaeMeiX W3MeHeHUN B (hM3NKO-XMMNYECKUX CBOMCTBAX W (h3NMONOruYecKomn
aKTUBHOCTM MarHuTHo o6paboTaHHOI BoAbl. 3aeck xoTenocb 6Gbl OTMETUTD,
YTO 3HepruA, BBOAUMAAR B CUCTEMY, CIMLUKOM Mana, yTobb! TONbKO OHA Bbi3-
Bana Habniopnaemble uiMeHeHWA, BepoATHO, MarHMTHoe BNWMAHWE HAafo '‘CBA-
3aTh” € WHGOPMAUMOHHbLIM MEXaHU3MOM, NpWM KOTOPOM CYLUECTBEHHa He
CTONbKO BENMYMHA BBEAEHHOW 3HEpPruM, CKONbKO MHOPMaUWA, KOTOPYIO OHa
HeceT. Mowemy umeHHo none ¢ uHAaykuwei 450 c HauBonee achheKTUBHO
no OTHOWEHWIO K Boae u 6uocTpykTypam? Takoi BONpOC BMOMHE pe3oHeH,
u ytobbl OTBETUTb Ha Hero, Mbl caenany npeanonoxenue o6 ypoBHAX 3d-
theKTUBHOrO BO3AeiHCTBUA. CylecTBYIOT, BEpPOATHO, CB8oeobpasHbie ‘'pas-
peLieHHbIe’’ COCTOAHUA, B KOTOPble BOAA M COOTBETCTBEHHO Guonoruveckan
cucTema MoryT BbiTh nepesefeHbl TONbKO NyTeM BO3AEWCTBMA NOCTOAHHBLIMU
MarHMTHBIMK NONAMK C ONpefeNeHHbIMA 3HAYeHWAMWU MarHUTHONW WHAYKUWM,
Ecnu MHAYKUMA NONA AOCTaTOYHE, CUCTEMa NepexoAMT B CTaunoHapHoe coc-
TORHWE W MOXET HAXOAWTLCA B HeM onpeaeneHHoe spemA. Jlio6oe Apyroe
3HayeHMe WHAYKUMM nepeBefeT CUCTEMY B OTAMYHOE OT CTauMoHapHOro coc-
TOAHME, B 3TOM "'3anpeleHHOM’’ COCTOAHMW OHa MHTEHCWBHO O6MeHuBaeT
3Hepruio ¢ OKpyXawllei cpepgoid. Habnwonaemeie athdexkThl, 0AHaKO, GbICTRO
Mcue3aloT. Ecnu 3To NnpeanonoeHne OKaXKeTCA BEPHbIM, C M0 NOMOLbLI0  MOXXHO
06BACHNTL HEKOTOPbIE IKCMEPUMEHTaNbHbIE AaHHBIE: PasnNMyHOe BPeMA pe-
naKcauuu no pasHbiM aBTopam, o6Hapy»keHue addeKTa NoA ASHCTBUEM OAHUX
noneit u otcyTcTBe achheKTa NoA AeWCTBHEM APYrUX Nonen.

LaHHble, MONy4YeHHbie NPM WU3IMEHEHUW MarHUTHOrC NONA C WMHAYKUMWeR
8 38000 Tc, noaTBepxaawT 3Ty MoAaenb. OcoBeHHO 4eTKO 3TO NPOABNRETCA
npu u3yveHuu abcopbumonHoOro cnexkTpa xnopodunna “s". Bepcaing, s
WHTepsane WHAYKUWM Mexay 35001 38000 Mc moryTcywecTeoBate n  apyrue
pe30oHaHCHbIe Y POBHU.

Mpu o6paboTike MarHMTHLIM .NONEM NPOTOYHOW BOALI CNEAYeT Y4UTLIBaTh
TaKkKe 3INEKTPOAMHAMWYECKME W MarHMTOAMHaMUYeCKWe B3aWMOAREHCTBNA.
OueHb WHTepecHsle pe3ynbTaThi nonydeHs! npu o6paboTke BOALI, NpeaHas-
HaYeHHOW ANA NONWBKW NOMWAOPOB. YCTaHOBNEHO NOBLILIEHWE YPOXaA Ha
21% no cpasHeHWIO C KOHTPONeM, KOTOPOE CONPOBOMAAETCA YBenuueHWem
OTHOCUTENEHOrO Beca NOMUAOPOB Ha 32%. B To ke BpeMA B HUX yBenNuuMBa-
€TCA coAepXaHWe CyXOro BewecTBa, Caxapa M KWUCNOTHOCTHU. JTU M3Me-
HEHUA MOXHO CBA3aTe C 6onee NONHLIM YCBOBHMEM MMHEpanbHbIX Be-

wecrs.
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OKcnepumMeHTbl € pasHbiMWM  BUOCUMCTEMAMW NOKas3bLIBAOT, YTo BuUonoru-
yecKoe feuWcTBue MarHutHo obpaboTaHHOW BOALI CBA33aHO CO CTPYKTYpPHLIMHK
M3IMEHEHUAMU BO BHYTPMKNETOYHOW W BHEKNeTowHOW Boge. HecomHeHHo,
YyTO nNepsonpuYuHbl GUOMarHUTHOro 3dipeKTa Hafo WCKaTh B M3MEHEHWW
hM3MKO-XUMHU4ECKUX U (U3NYeCKUX CBOWCTB BoAbl. MMOCTOAHHOE MarHWTHoe
none ¢ MHAYKumein 8 4500 c, ontumansHoe B uHTepsane 0—35600 Ic, He npo-
TUBOPEYUT BO3MOXHOCTM CYLLECTBOBAHWMA APYrUX ONTUMAaNbHLIX 3HaYeHWI
npv uHAyKunAx, npesbiwarowmx 3500 raycos. Tak MoOXeT NPORBNATLCA
c80e0bpa3Hbii Pe30HAHCHBIA MEXaHU3M MBTrHMTHOrO BO3AEHCTBUA.

M.S. Markov

CHANGE OF WATER STRUCTURE
AND ITS BIOLOGICAL ACTIVITY
UNDER A CONSTANT MAGNETIC FIELDS INFLUENCE

Summary

) Magnetic field influence on water and some biological objects was investigated. Changes
in some physical-chemical parameters of magnetic treated water, in the blood of labo-
ratory animals, in some plants have been established.

The constant magnetic field presumably influenced the water structure which lead to
all changes of biological characteristics studied.

The established optimum of constant magnetic field with an induction of 450 Gs does
not contradict the possible existence of other optimum values at induction higher than
3500 Gs. The second established level of effective magnetic influence (at induction of
38000 Gs) gives .us a possibility to consider that a certain resonance mechanism of magne-
tic influence is present,

B.H. EPEMEEB, 6.A. HENENO, B.X. POMAHOB
ccecr

O BNUAHUU BUOXUMUYECKNX
U FEOOU3UYECKUX MPOLECCOB HA BAPUALMM
M30TOMHOIO COCTABA KUCMOPOJA,
PACTBOPEHHOIO B OKEAHMYECKOW BOAE

O6GCcy»AaeTCcA CBA3L pacnpeaenedvA M3OTONOB KMCNOpPOAA, PacTBOPEHHOro B soae
okeaHa, ¢ rnyGuHoi n cdoTocuHTesoM. MokasaHo, 4To oBoraweHWe BOak! '50, Kak npa-
BUNO, MaKCMMaNLHO B 30HaX C HBMMEHbLeA KOHueHTpauweid O,, 4TO cornacyeTcR c
paHee 0fy6n1KoBaHHbIMKU De3YNbTaTAMM,

B ocHoBy wuccneposaHuA nonoxeH marepuan, cobpaHHbid B 20-m peiice
HayyHo-uccneaoBaTensckoro cyaHa "'Muxaun JlomoHocoB” u 1-m peiice
Hay4HO-UCCneaoBaTensCKoro cyaHa “Axkagemuk BepHaackuid’” B Tponuyeckoit
u cybrponuueckoi ArtnaHtuke. B nepsom w3 Hux ot6op npo6 ocywecrs-
NnANCA cpa3y nocne noavema GatomeTpoB. Boay ¢ nomowpsio cudoma nepe-
Mewanu B cneunansHylo Konby, cHaGxeHHYIO amnynoit u3 mMonubaeHOBOro
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crexna. BeigeneHHeid M3 BoAbl ras cobupanu B amMnynsl, KOJOpble 3anaveany
¥ OTNPaBnNANU B CTauMoHapHy nabopaTopwio AnA aHanu3a. [lo BTopol cxeme
npobbi pasaenAnu Ha Ase NonoBuHbl, oAHYy obpabaTbiBann 06biuHbIM cno-
coboM, a ApYrylo nNoABepranM npeaBapuTentHOW KOHCEpBauuu, Kak npu
onpeaenerun BMNK (6uoxummuueckoe noTpebnenue kucnopoaa) .

MNpo6bi Mo BTOpPOM cxeme Gbinu OTOGpaHbl Ha NATH CTaHUMAX B [ BUHe#H-

_CKOM 3anvBe U Ha OAHOW cTaHuuu BO BnaauHe Pomanw. KoHueHwTpauun O,

8 npo6ax onpeaenAnu B AeHs oT6opa no MeToay BuHknepa. O6pasusl KoH-

. cepBupoBanu B konBax 0,5 n ¢ nputepTeiMu npobikamn, NOMELLEHHbIX B COCYA

C BOAOW ANA Crna»uveaHWA BNUAHMA TeMnepaTypHeiX kKonebaHuid. Temne-
paTypa xpaHeHuA npo6 nepsoi rpynnei cocrasnAna okono 20, sTopoi — 8°.
Mo BakcmaHy u Pendy (Waksman, Renn, 1936), Haubonee uHTeHcuBHOe
pa3MHOXeHWe NNAHKTOHHLIX GakTepuit B Npo6ax MOPCKOW BOABI, Pa3nUTLIX
B CKNAHKM, TIDUXOAWTCA Ha HavanbHbi nepuoa KoHcepsauuu (oxono 20
CYTOK), a B nocneaywowiem GakTepuanbHaA aKTUBHOCTb 3aMETHO CHUMEeTCR.
AnA nonyveHUA NpegcTaBUTENbHBIX AaHHBLIX NO W3OTONHOMY (PaKUMOHUpO-
BaHWO pacTBOpPeHHOro 02, UAYUWIEr0o Ha OKWUCNeHWe OpraHuyecKMx BEI.QECTB
B Mope, Heobxoaumo, 4ToGbl neprof MHKYGauuwu Bbin AOCTAaTONHO NpoAon-
WWMTENbHbIM. B Hawem cnyvae KOHTPONbBHOE W3MepeHMe XapaKTePUCTUK
ucneiTyeMeslX ob6pasuyoB nposoaunocs uepe3 60 cyToxk nocne Hawana 3kcne-
pUMeHTa.
' MpeunsnMoHHbIA M30TONHBLIA aHanu3 KKCNOPOAa NPOBOAWUAK HAa Macc-CNeKT-
pomeTpe MI-1305.meTonom packomneHcaumu (Epemees, 1971). B kavecTse
cTaHaapra ucnonb3osanu Kucnopon atmochepsl. OTHoCHTENBHOE CoaepKaHue
180 paccuuTeiBanocs no opmyne

5180 = M ,

RC‘I‘

rae Rug, v R, — oTHowenue '®0/'°0 & obpasue u cranaapre coorser-
cTBeHHo. [lorpewHocTs oOnpeaeneHUA OTHOCUTENLHOrO coaepaHmAa 130
no kputepuio 20 cocrasuna t 0,03%— 0,04%.

Kucnopoa, noctynaiowmii 8 -oKeaH U3 atMocthepel, B pesynbtaTte abcop6-
UMM COAePMMT TRXKENkIA n3oton B Konuyectse 0,2039 ar.%. Kucnopoa, nocTy-
nalowmii B OKeaH, B pesynsTate MOPCKOro oTOCMHTe3a, coaepxut O'®
0,2005 a1.% (BuHorpaaos, 1962).

PacTsopeHHbI B MOPCKO# BOJle KUCIOPOA PacXOAYETCA Ha AbiXaHUE XKMBbIX

OpraHM3MOB, Pa3fOXEeHME OPraHWYeCKOro BELIeCTBA BaKTEPUAMM M OKWC-

neHue HeopraHU4YeCKMx coelimHeHuid. Mpouecc noTpeGneHnA KUCNOpPOAa Conpo-
BOXAaeTcA DBOI'aI.LI,eHHBM €ro W30TONHOro COCTaBa TAMENbIMWU KOMMNOHEHTaMHM.
Koadduument,  xapaktepusylowmii npouecc u3bupatensHoro M3oTonHoro
NOrNOWEHWA pacTBOPEHHOrO B OKEaHWYeCKONH BOAE KMCNOpOoAa, PacCyvThbi-
BancA cornacHo BeipaxkeHuio (BuHorpagos u ap., 1959) '

En—1h-2 «nta,
(51 ¥i

rae C,,C, — HB4ansRaR U KOHEYHAR KoHueHTpauvnO, B BOAE; y,, Y, — Ha-
MANLHOe 1 KoHeyHoe copepxanue ' 2 0. :
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Tabnuya 1’
W30TonHeIi COCTAR KNCNOPORA, PACTEOPEHNOTO B OKBANNNECKOH BORS

Temnepa- | B vayane onsiTa CnycTa 60 cyTok
Homep | Topu3onT, | Typa uH- - c : a
CTEHUMK | M wyGawmm, [C). 18 2. 18
oC wn0y/n |8 0% (o | 8°0.%
2 0 20 46 0 36 049 1,020
3 0 20 4,6 0,02 3,72 0,49 1,016
4 10 20 46 001 . 3,78 0,29 1,019
8 0 20 4,75 0,01 2,85 0,39 1,020
5 200 -8 2,0 . 0,60 1,75 0,93 1,024
12 300 - 8 2,2 0,57 1,98 0,69 1,021

CpenHee 3HaueHwe an, paccuuTaHHoe no 25 npo6Gam, oTo6paHHeIM ¢ pas-
AVYHBIX rNY6uH B 20-M peiice HayyYHO-MCCNEAOBaTeNnsCKOro cyaHa "Muxaun
NomoHocos”, cocrasuno 0,987; BenuuuHa koaddmuvenTa GpakumoHUpo-
BaHvA a = 1/an 8 cpeanem — 1,013; Bapuaumu — ot 1,008 no 1,029 (Buorpa-
aoe u ap., 1959; Lane, Dole, 1956) . Hamu oBHapyeHb! NPOTUBONONOXKHLIE
TeHAeHUMKM uaMmeHeHwid senuunH BMK v a B 3aBucUMOCTH OT TemnepaTypsl
xpaHeHuA npo6 (tabn. 1). Ecnu notpebnexue kucnopoaa NagaeT c ymeHb-
WweHHeM TeMnepatypbl, TO cTeneHb GPaKUMOHUPOBEHUA NPU 3TOM HECKONbKO
Bo3pactaer, CpeaHee @, paccuyutaHHoe No peaynbTatam naGopaTopHbiX Hab-
nioaeHui, cocrasuno 1,02 (Epemees, Pomanos, 1972) .

3Havenwme a = 1,010, xak noxasaHo paHee (BuHorpasos w ap., 1959),
HEAOCTATOMHO ANA OGLACHEHUA CYLIECTBYIOWBIA Pa3HUULI MEXKAY W3OTOMHLIM
COCTaBOM Kucnopoaa armocdepbl M KMCnopoaa hoTocuHTe3s, KOMMEHCUPO-
BaHHOro KUHeTUYecKUM addexkToM npu GMOXMMUYECKUX pPEaKUWMAX AbIXaHWUA
W okucneHuA. lMonyyeHHsle HaMu pe3ynbTaTbl CBUAETENLCTBYIOT, YTO pasfe-
NneHWe M30TOMOB PacTBOPEHHOrO B OKEaHWYeCKOoh BoAe Kucnopoaa npu Guo-
XUMUYECKUX PEaKUMAX MOXKET NOBbILATE KOHueHTpaumio 0 B npoaykre
oToCHHTE3a A0 3HaYeHUA B aTMOChepPHOM KUCNopoae.

HanBonee HacbiweHb! KNCNOPOAOM NPo6bi NOBEPXHOCTHOrO CNoA (Tabn. 2),

W3OTOMNHLIA COCTEB KOTOPOro He OTAWYEETCA OT M3OTONHOrO COCTaBa aTMOC-
" thepbl. ITOMY CNOCOBCTBYIOT WHTEHCUBHAEA a3pauMA M nepemMellBaHue soa,
KOMNeHcHpylowme npouece pPakuMOHUPOBEHMA NpPU BUOXMMMYECKOM nor-
nouleHun. -B 30Hax corocuHTe3a NPoUeCC NepeMewvBaHWA M OKWCeHWA
OpraHM4ecKOro BeLIecTBa MOMET WrpaTh NOAYMHEHHYID ponbk. [pumepom
MOXET CNYXWTs a8HaNM3 KUCNOPOAa ANA ropusoHTa 66 M Ha ct. 1615, C yse-
nuveHveM rny6uHbl BNMAHUe arMocdepHOit aspauun yMeHblaeTcR (ct. 1590—

100 m, c1. 1603 — 265 M) . inA NPOMEXYTOUHBIX FNYBMH XapaKTepHbl MUHM- .

ManbHbIe KQHUEHTPauMM PacTBOPEHHOro KWUCNOPOAa W 3KCTPeMansHO BbICO-
Kue KoHueHTpauuu §'%0, uTo ocoBeHHO 3aMETHO NP aHanuse 3HaYeHWi §
33perucTpUpoBaHHbIX B PaloHax NOAHATUA BOA Y 3anaaHbiX Geperoe Adpw-
kn (or. 1616). WUHTeHCMBHOE pa3BUTHUE OPraHUYECKOW XM3HM B 30HAX an-
BennuHra cnocobeTeyetT GOPMMPOBEHUIO 3A68Ch CNOR MWHWMAENbLHLIX KOH-
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Ta6nuya 2

Pacnpenenewne 5’ %o PACTBOPEHHOrO B OKSAHMYECKOH BOAE NO rnyGuHaM

mep CTaH- KoHueHTpa- Temne, - Ko MUMEHT
ll'::" P Topusont & uMA, O,T::In pa, OCP‘WY 6 “0' % dnm
1589 0 4,57 25,92 0,02 -
80 459 25,84 0,00 -
145 3,50 20,76 0,18 0,993
200 4,08 17,63 0,24 0,983
393 3,61 15,51 0,21 0,991
474 2,91 10,90 0,38 0,989
668 3,02 7,04 0,35 0,988
773 3,39 5,02 0,32 0,983
1690 1] 5,05 21,48 0,00 —
. 100 467 20,60 0,00 o,
253 2,74 14,25 052 0,986
500 2,67 8,68 0,57 0,993
1000 2,99 482 0,32 0,985
2000 - 4,20 0,M -
1603 0 4,99 29,58 0,01 -
256 4,42 18,50 0,09 -
473 4,48 17,32 0,19 0,991
676 3,69 14,60 0,37 0,985
1000 3,24 9,06 041 0,991
2000 6,04 3,51 0,62 —
0 4,65 26,59 0,00 —
325 2,90 11,36 0,48 0,990
532 2,39 8,07 0,52 0,994
1038 3,49 5,20 0,49 0,985
1610 0 451 27,72 0,02 -
217 388 12,97 0,21 0,996
547 3,43 6,48 0,31 0,984
1056 3,72 4,49 0,27 0,982
2000 5,77 3,50 0,30 -
16156 0 4,57 27,44 0,00 —
66 4,40 24,56 0,10 -
250 3,05 10,88 0,51 0,990
510 3,20 7,02- 0,46 0,998
868 3,61 4,56 0,47 0,983
1893 5,75 3,74 0,49 -
1616 0 4,57 275 0,04 -
117 3,67 16,05 0,36 0,982
283 2,19 12,60 0,67 0,994
477 2,82 7,01 0,38 0,990
960 3,63 4,92 0,41 0,982
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UEHTPaUUiA CaMOro TAXKENOro MO W3OTONMHOMY COCTaBY PacTBOPEHHOrD KWC-:

nopoaa Ha rny6uHax okono 300 m. _ )

XapakTepucTUKK 30H KUCNMOPOAHOIO MUHUMYMa ellle HeAOCTaTONHO Mayue-
‘Hbl. CyuwecteyeT pasnuyHoe, MHeHWe O npuuuHax obGpasosanuA aedmumuta O,
B 3a3BUCUMOCTM (OT TOrO, Kakum chaktopam, dusuveckum (By6Hos, 1966)
nnu 6uonoruveckum (Wattenberg, 1938), ormaercAa npeanourenue. Komn-
POMMCCHBIM ¥ Haubonee BepHLIM, Ha Haw B3rNAA, ABNAETCA YTBEPXAEHME,
yto o6pasoBaHue 30HbI MUHWManNbHbIX KOHUEHTpauwit obycnosneHo Guo-
xumuueckumiu npoueccamu  (Wyrtki, 1962), a pacnpoctpaHenue u rny6umHa
3aneraHuMA 3TOro CNOR ONPEAeNAOTCA AMHAMWKOW BOAHLIX Macc. B o6lem
cny4ae B KaXAOM NOKanW3oBaHHOM B rny6uHax ‘okeaHa o6veme BOAbI Npw

i YCTOWYMBBIX NOKA3aTeNAX KOHUEHTPauMM KWUCNOPOA3 W COAEPKAHUA B HEM
‘180 ymensluenue octatka pacTeopenHoro O, u ysenuuerwe 0 '%Q 3a cuer
Hroxumuseckoro noTpebneHuA AOMKHO KOMMNEHCMPOBATLCA BOAOOGMEHOM.

Ha oTaenbHbiX CTaHUMAX HUXKE 30HbI KWUCMOPOAHOrO MWHUMYMa nocne

' HEKOTQPOro YMEMbLUEHWA 3HaueHWA B"’O_vaenuqusamrca Ha rnybuHax no-
pAaka 2000 M. HaCbiweHHOCTs KWUCMOPOAOM 3TOrO CNOA U OTCYTCTBUE WH-
TEHCUBHOTO  GUOXMMUYECKOTD NOTPEGNEHMA KOMNEHCUPYIOTCA  HU3KMMM

TemMnepatypamu, obecneunBalowmmMK OTHOCHUTENLHO TAXENbIA COCTaB pacT-

BOPEHHOr0 KMCNOPOAa 38 CYeT BbICOKUX an, _
. MoaBoAR MTOrM, MOXKHO elle pa3 CKas3aTe, YTO BO BCEX MCCNEAOBAHHbIX

Cny4Yanx BenuuuHa o6OrawleHWA pacTBOPEHHOTO B OKEAaHWYeCKOW BOAE KMUC-

nopoaa 130 MaKcvManbHa B 30HaX C HauMeHbLLeN KoHueHTpaume O,. Axa-
NOFUYHbIE Pe3ynbTaTsl NpuBeAeHsl B paHee onybnukoBaHHbIX pabBotax (Bwu-
Horpagos u ap., 1959; BuHorpaasos, 1962). Wckniovewue npeAcTaBNAIOT
aHanu3el no cr. 1603 (cM. Tabn. 2), pacnonoxeHHoit Ha MonbhecTpume. Aa-
' BEKUMR W Typ6yneHTHOe nepemeluvBaHue 34ech NPUBOART K CABUTY YpPOBHEI
MaKCUMansHero cogepkainA '®0 M MUHWUMAnNLHOW KOHUEHTpAaUWM PacTeo-
/ PeHHOro Kucnopoaa. . MakckmMym coaepxannA '®0 coorsercrsoBan Kucno-
PORHOMY MUHUMYMY HA NPOMEXYTOUHBIX FyBMHAX, 4TO, MO MHEHUIO aBTOPOB,
CBUAETENLCTBYET O CYLIECTBEHHOW pOnKM BUOXMMUYECKUX npoueccos 8 cop-
muposaruu §'20.

Ouenkyn koahdmumentos (hPaKuUMOHMPOBAHUA * U3OTONOB PacTBOPEKHOro
KWUCNOPOAA, NONYYeHHbIX NPK UCCReAOBaHMM WHKYGMPOBaHHLIX Npo6 BOASI,
NOKa3bIBaOT, 4TO MacluTabbl npouecca NpU GUOXMMUYECKWX peaKuWAX, npo-
TEKAWMX B TONWWE BOA OKeaHa, AOCTATOUHLI ANA MNOBLIWEHUA KOHUEHTpauuu
'%0 8 0, — npoaykTa Mopckoro hoToCUHTE3Sa — 40 3HaweHMit 8 aTMocdep-

‘ HOM KUCnopoae. . )

NUTEPATYPA

EybHoe B.A. 3axowomepHocm pacnpeneneHMAn MUHWUMANbHLIX KOHUEHTPaUMi' Kucno-
poAa B ATNeHTHYECKOM OKeaHe, ~ OxeaHonorua, 1966, 1. 2, N° 240, c. 240—248.

Bunozpadoe A.fl. WsoTone kucnopona u doTocuHTes, 22-e exeroaHoe TUMUPA3eBCKOE

- ¥TeHwe. M.: Man-s0 AH CCCP, 1962,

Bunozpadoe A.ll.,, Kyrwopuw B.M., 3adopownui H.H. DpaKuMOHUPOBEHWE W3OTONOB
aTmocepHoro kucnopoaa. —-feoxumun, 1959, suin, 3, N° 195, c. 195—206,

Epemeee B.H. NMpeunsnoHHan ycTawoBKa aAnA W30TONHOro aHanusa KWcnopoga Ha Gase
Macc-cnexTpometpa MA-13—05. — B kH.: Mopckue ruapodmanveckue MCCNeaoBaHuA,
N° 1 (47) . Cesacronons: M3a-80 MY AH YCCP, 1971, c. 199203,

16

Epemees B.H., Pomanoe B.A. Macc-CneKTpOMETPHUYECKOE WCCNEAOBAHWe PacTBOPEHHOro
B OKeaHW4eckO# Boae Kucnopoms. — B kH.: Mopckue ruapodmanveckmue mccnego-
saHuA, Cesacronons: Wag-eo MF AH YCCP, 1972, c. 179-184,

Lane G.A., Dole M. Fractionation of oxygen isotopes during respiration. — Science, 1956,
vol, 123, N 3197, p. 631-632.

Waksman S., Renn G. Decomposition of organic matter in sea water. — Biol. Bull,, 1936,
vol. LXX,N 3, p. 165—159. S

Wattenberg H. Die Verteilung der Sauerstoffes und des Phosphats in Atlantichen Ozean.
Deutsch Atl. Exp. ""Meteor’’. 1926—1927, Wiss. Ergebn, 1938, Bd. 9, S. 132.

Wyrtki K. The oxygen minima in relstion to ocean circulation. — Deep-Sea Res., 1962,
vol. 8, p. 1123,

V.N. Eremeev, B.A. Nelepo, V.l. Romanov

THE INFLUENCE OF BIOCHEMICAL
AND HYDROPHYSICAL PROCESSES ON VARIATIONS
OF ISOTOPIC CONTENT OF OXYGEN DISSOLVED
IN THE OCEANIC WATER

Summary

The present paper considers the isatopic content of oxygen dissolved in the ocean
water from the point of view of modern theories on the circulation of oxygen in the sys-
tem ocean—atmosphere, ocean—biosphere. |

" The material used here was taken during the 20th expedition of the reseach vessel
Niikhail Lomonosov’’ and the first expedition of ""Akademik Vernadsky' to the Tro-
pical and Subtropical Atlantic. In accordance with aims two methodical schemes of ana-
lysis were used, In the first case (‘Mikhail Lomonosov”) the sampling was carried out
immediately after the lifting of bathometers. The water was moved by a siphon into a
special flask with an molydenic glass ampule. After degassing of the. water the gas ev-
olved . was gathered in the ampuis which was then soldered and sent - to astationary la-
boratory for analysis, When the second scheéme was used (R/V "Akademik Vernadsky)

* the samples were divided into two parts one of which was treaisd in the usual way while the
.second one was subjected to a preliminary conservation,aswhen defining biochemics!

consumption of oxygen (BCO).
The samples intenden for laboratory investigations - (case 2) were taken at five stations
in thé Gulf of Gujnea and a station in the region of deep water depression Romansh.

B.B. AHUKEEB, I''M. KONECOB, B.C. CABEHKO
ceee

0 ®PAKUWOHUPOBAHUUN MUKPOINEMEHTOB
B NMPOUECCE UX OBMEHA YEPE3 FPAHMLY
OKEAH-ATMOC®EPA e

Mo peaynsTaTam HelTPOHHO-aKTWBAUMOHHOrO aWanwsa npo6 a3po3oneit, AOKAEBbIX
0CBAKOB, MOPCKON BOAM W NNAHKTOHA, OAHOBPEMEHHO OTOGpaHHBIX B pailoHax ATnaH-
Mueckoro, Mnawiickoro m Tuxoro oxesHoe W Haa kovTuHenToM (Moamockoswe), npea-
NPUHATS NONLITKE OUEHWTE BNWAHWE DPEKUMOHWPOBEHMA PEAKO3IEMENBHBIX 3NEMEHTOB
H HEKOTODBIX TAXKENbIX METANNOB HA WX MUTPAUWIO B CUCTEME OKean — aTmocdepa.
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Mpu pacyetax 6anaHca 0GMEHa XUMWYECKMX 3NEMEHTOB MEXAY OKeaHOM
M aTMoCepoii HeoGXOAMMO yuuThIBaTL M3MEHEHWE WX OTHOCUTENLHOM pach-
POCTPaHeHHOCTHU B .Npouecce MUrpauMm Yepes rpaHuuy pasgena. Kputepuem
3TOW U3MEHYMBOCTU MOXET 6bITb KOhGHUUMEHT hpaKUMOHKUPOBAHKA.

fAi/Ril obbexT
{Ai/Ri] UCTOUHUK

PaBHOW 4YaCTHOMY OT AeneHMA COOTHOLIEHWI COAEPKAHWA WCCNEeAYeMOro W
penepHaro 3neMeHTOB B NPUPOAHOM O6veKTE U BO3MOXHOM WMCTOYHMKE.

B kauecTse penepHbIX 3NeMEHTOB, XapaKTepU3yIOWMX WCTOYHUK NOCTYN-
neHuA ewectsa B arMocdepy, o6biyHO ucnonb3ylotcA Cl u Fe Kak uHAM-
KATOPbl MOPCKOW conu u Neinu (XopH, 1972) .

HacToAuwan pa6oTa BLINONHANACHL C LUENb0 OUEHKW BeNUYMHBI cbpan-cu.uouuf

POBaHMA MUKPO3NEMEHTOB B aTMmocdepHbiX ocaakax (a3po3onAx u aoxae-
BbIX) Haji OKEaHOM U KOHTUHEHTOM MO CPaBHEHWIO C MOPCKOW BOAOI U oca-
AQUHbIMU NOpOAaMM. AnA nposepKu runotesbl o AundbdrepeHun poBaHHOM
BbIHOCE 3MIEMEHTOB W3 MOPCKOM BOAbI B Npouecce (hM3NMYECKOro UCnapeHuA
(Hemepiok, 1969; Xopw, 1972) nposoaunuce nabopaTopHbie IKCNEPUMEHTbI
C PaAMOaKTUBHLIMW MHAWKATOpaMK.

Mpo6b! asposoneit u aTmMoctepHbIX BbinageHuii oT6upanu 8 1972—1973 rr.
Hap ATnaHTuyeckuM, UHAMACKUM 1 Tuxum oKeaHamu, YepHsiM MOPEM u
Moamockoebem.  MUKpPO3IneMeHTsI ONpeaenAnM ¢ NOMOLUBLIO HeHNTPOHHO-
aKTuBauvoHHoro (peaxue semnu (P33), Zr, Cu, Zn, Sr) u aromHoabcop6-
uvoHHoro (Mn, Fe, Cu, Zn, Sr) meTtopos aHanusa (Konecoe u ap., 1975) .
Kpome Toro, usyuanu pacnpegenedve P33 B o6pazuax NOBEPXHOCTHLIX BOA
W NNaHKTOHA, _

KoHueHTpauun tAxenbix merannoe-u P33 B BbinageHuAx Hal KOHTWHEH-

TanbHbiM paitoHom (Moamockosbe) u BHYyTpeHHUM (YepHsim) MOPEeM OfIHOTO
nopaaka. B 1o xe BpemA copepxaHue P33 B A0XAeBO! Bofe Haa OKeaHamu
chmxaercA 8 100—-1000 pa3. 310, 04eBMAHO, CBA3AHO C YMEHBLUEHUEM 3aMbl-
NeHHOETU aTMoctepsl. AHaNU3UPYA AaHHbIe O KO3hULMeHTax (paKkuMoHu-
POBaHMA MWUKPO3NEMEHTOB B BbINAAEHWX NO CPaBHEHUIO € OCAA0YHbIMM nopo-
AaMK, MOXHO caenaTb 3aKniodeHWe, YTO 0CAAOYHbIE NOPOAL!I — OCHOBHOW
UCTOYHUK 3TUX MUKpO3nemeHToB. [lnA anemeHToB oT Sr g0 Sm xapakTepeH
napannensHsil XOA BenW4MHbI KO3duuMeHTOB tpakuvoHuposauua. B Moa-
MOCKOBbE M0 CpaBHeHWio ¢ YepHbiM Mopem koadduumenTs! anA Sc, Mn, Cu,
.ZN HECKONbKO YBENWYMAMCH. AHanOrnuHyi TeHaeHLMIO thpaKunMoHUpoBaHUA
BbIABUAW ucCrnepoBaHuA npob aoxaesow soabl AHrnum anAa Mn, (0,8), Cu
(8.8) u Zn (12,9) (Pierson et. al., 1973). QaHako aBCOMOTHAA BenWuUHE
Ko3ghprumueHTa hpakuMoHUpoBaHuA Gbina Ha 1—2 NOPAAKA MeHbLue.

AnA Bcex 3anemeHTOB, 33 MCKNoveHwemM Sc u Mn, aHanus npo6, B3ATHIX
Hap Mopem obHapyxusaeT u3bMpatensHoe 06OraweHMe UMK no CPaBHEeHUIo C
wene3om (KoadmuneHT pakuironnposaiua > 1). 3To MOXET 6biTh oby-
cnoeneHo (hpaKuUMOHMPOBAHWEM 3NEMEHTOB W3 TePPUreHHON NbINK, OTAMYAID-
WeHCA N0 MWHEpanoruYeCKoMy COCTaBY OT OCafO4HbIX nopoa, rasoobpas-
HBIX U TBEPALIX OTXOA0B, BbIGpPaceiBaeMbIX B atMoctepy, U3 DKeaHUYeCKUX
BeuecTs, 06oraweHHbIX MUKPO3neMeHTaMu,
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CooTHOWEHKE PEAKO3EMENLHBIX 3NEMEHTOR B NNAHKTOHE U AOXAEBOK BOAS
1-3 — okeausi: 1 — Tuxwii, 2 — UHauidckuid, 3 — ATnaHTUYECKUIA

WaenTudmunposats ponb noboro M3 ykasaHHelx (haKTOpOB B npougecce

' NOCTYNNEHWA TAXENbiX METannoe B atMocdepy He NpeACTaBNAETCA BO3MOX-

HeiM. UcknioueHwe MoOryT cocTaBnATb nuwe P33, KoTopslie BBUAY MX nuTo-
$1NbHLIX CBOWCTB U BbICOKOW TOBaPHOI CTOMMOCTHU He A0 KHbI Bbi c6packiBaTh-
cA ¢ oTxoaamu. Mo3aToMy pacnpocTpaHeHHOCTLP33 B pasnuyHbiX KOMNOHEHTax
CUCTEMbI OKeaH — aTmocdepa BbiGpaHa HaMKM B KavecTee NokKasaTena npupoa-
HblIX NPOUECCOB, ONpeAenAKWUX HanpaBneHue U cTeneHs (PaKUNMOHUPOBAHUA
MuKpoanemeHToB (AHukees, u ap., 1974) .

M3BeCTHO, Y4TO a3po30nM Haa OKeaHaMu ABNAKTCA KOHFNomMepaTamu Tep-
PUreHHbIX MUHEpPanos, CoNei U OPraHU4ecKoro BellecTea MOPCKOM BoAbl. A3po-
3onu Haa AtnaHTuveckum v MHauitickum okeanamu oBorawenst Ce n cpeaHnmm
naHtaHuaammu (ot Eu pgo Ho) nocpaBHeHuio C MOPCKOW BOAOW. AHanoruyHoe
pacnpegeneHue HabnwaaeTCA NPU CONOCTaBAeHUU pacnpocTpaHeHHoctu P33 B
a3po30nAX U A0XAEBOI BOAe.

OaHako aoxaesanA Bola MO CPaBHeHMIO C MOPCKOW oboraweHa cpeaHMMM
W TAXEeNbIMU naHTaHugamu, HaumHar ¢ Eu, Gonee yem B 10 pa3s. Moao6HbIN
adhekT MOXHO OGBLACHUTL BO3IMOXHOCTBIO MOMNOLWEHUA A0XKAEBOW BOAOW
neTyuux coepuHeHuit P33, MCNapRIOWMXCA C NOBEPXHOCTU Pa3fena oKeaH —
aTmocchepa. [lonycTUMO Tak»e, 4TO 3T COeAMHEHUA — NPOAYKTbl MeTabo-
nu3Ma nnaHkKToHa, nockonbky AnNA P33 xapakTepHo coBnajeHne wux OTHO-
CUTENLHOI PacnNpPOCTPaHeHHOCTU B ACXKAEBOI BOe U NNaHKTOHe (CM. PUCYHOK) .

Bxcnepumenial no ¢GM3NYecCKOMy uWCNapeHuio MOPCKOW BOAbI C paavo-
AKTUBHLIMU MHAWKATOPaMM NOKa3a; W, YTO MPOMUCXOAMT BbLIHOC XUMMWYECKUX

. AMeMEeHTOB, B TOM u4uCne pPeAKUX 3emens, B atMoctepy. OAHaKo nonyueH-

Hbie BenuuuHbl AnA La, Sm, Dy, Eu u Lu HaxoaATcR B npeaenax (1,2—1,9)-

10”3 u, cnemoBaTensHo, He MOryT GbiTh MCTIONL30BaHbI ANA OBBACHEHWA
HaGniopaemoro u3bupaTensHoro o06GOrawieHUMA AOKAEBOW BOAbI TAXKENbIMUK
W cpeaHuMK naHTaHugamu. Bo3mMorkHo, 6nu3Koe 3HayeHue Ko3hUUNEHTOB
nepeHoca 3nemMeHToOB oﬁycnoaneuo pasnoxeHuemM OpraHuWuYecKux coepuHe-
HUWA npu xpaHeHun npo6 BoAbI, NO3TOMY BO3HUKAET HeOGXOAUMOCTL B Npo-
BeleHMWN ONLITOB HEeNOCPEACTBEHHO B NPUPOAHbLIX YCNOBUARX.
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V.V. Anikeev, G.M. Kolesov, V.S. Savenko

ON FRACTIONATION OF MICROELEMENTS
IN THE PROCESS OF THEIR EXCHANGE THROUGH
THE OCEAN-ATMOSPHERE INTERFACE

Summary

Following the results of neutron—activation analysis of serosols, rain precipitation,
sea water and plankton sampled simultaneously in the areas of the Atlantic, Indian and
Pacific Ocean, an attempt was made to estimate the influence of traceelements fraction
of rareearth elements and some heavy metals on their migration in the ocean—atmos-
phere system. '

M.E. W, T.r. HEYAMMWH, B.A. YPAEHKO
cccr

UCNONb30OBAHUE ONTUYECKUX METOAOB
ANA BUONOrMYECKUX UCCNEQOBAHUA B OKEAHE

PaccMOTpeHb! BO3MOXKHOCTH M NPEMMYLWEcTsa MCNONbL30OBAHUA ONTUYECKUX METOAOB.
MpuUBOAATCA AaHHBIE O CNOAX NOHWMEHHOW NPO3PaYHOCTM B MOPE, pacnpeaenednu Guo-
NIOMUHECUEHUNH, CBA3M MHAEKCA UBETA MOPA € ero GUONOrMYEeCKOW NPOAYKTUBHOCTLIO.

CVlLIECTBVIOu.I,He MeToAabl nocnqﬁuor 0O OTnoBa nnaHKTOHa CeTAMW WUNwu
B3ATMA TOYeWHbIX Npo6 GaTOMeTpamu, Kak NpaBuno, He NO3BONAKOT BOCCTa-
., HOBWUTb AEHCTBUTENLHYID KapTUHY pacnpefeneHuA OopraHW3MOB, MOCKONLKY
CVHLECTBV_IOMHG B MOpe TOHKWE cnouw BbICOKOﬁ KOHUEeHTpauun nNnaHKToOHAa
MOrYT He COBNaAaTh C AWCKPETHLIMK FOPU3OHTAMKU M3MEPEHUNA.

MHdopmMaTUBHOCTE Pe3ynsTaToOB yBENMYMBAETCA NpW nposeaeHUn Komn-
NEeKCHbIX WCCNeROBAHWIA PasnNUuHbLIX NOMEd B OKeaHe, C KOTOPbLIMU CBA3aHO
pa3BnTHe NNaHKTOHHbIX opraHM3Imos. an 3TOM BaXXHYH pONb MOTYT Urpath
onTUYyeckKune xapax‘repuc‘mxu BOA.

Mopcxan BOAA — CYCNEH3WA B3IBELUEHHbLIX YacTuuy M ee Npo3payHoOCTL — 3a-
BUCHAT OT KOnNu4yecTtea u CBOFIC‘I'B B3BELWWEHHOr0 BELleCTBaA. B OTKpblTbIX paﬁ-
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OHax OKeaHa, rAe B3BeCb NPeMMYLECTBEHHO COCTOWT W3 NNAHKTOHHLIX Op-
raHu3MOB W NPOAYKTOB UX XKU3HEACATENLHOCTM, C NOMOLWLIO U3MEpPeHUA Bep-
THKaNLHOrO pacnpefeneHun NpPO3PayHOCTM WM PacCeAHUA CBETA MOXHO
onpeaenvTe MecTONONOXeHWe CnoeB BUONOFrMYeCKOro NPOUCXOXAEHUR TOYHee,
YeM, Hanpumep, Ha OCHOBE TFUAPONOFMYECKUX AaHHbIX. MOCKONBKY ONTM-
yecKue CBOWMCTBAa BOA CBA3aHbl C BELLECTBAMU BMONOrMYECKOro NpoOUCXOXAe-
HWUA, OHX AT Gonee TOYHLIE CBElEHWA O pacnpeleneHUn NOCNefHWUX, B TO
BPEMA KaK C rMaponorvyecKMMW YCNoOBUAMM CBA3b KOCBEHHaR. Tak, cnowu

. BbICOKOW KOHUBHTPauun (hUTONNEHKTOHa W MNUTAIOWEroCA MM 300MNNaHKTOMa

He BCEraa coBnagawoT no rnybuHe c nukHoKNUHOM. B pape cnyuyaes cyuiect-
BEHHbl U3MEHEHWA UHTEHCMBHOCTW CNOEB He TOALKO CYTOYHLIX, HO M BO3HWK-
WHUX B pesynbTaTe pe3Kux BO3AENCTBUIA, Hanpumep, wTopma. Cnoi noHu-
EHHO Npo3payHocTU Nocne WTOPMa NONHOCTLIO MCYe3aeT U HaYMHAEeT NOAB-
NATLCA TONbLKO MPU HeU3MEHHOW BEPTUKANbHOW YCTOMYMBOCTM TONLKO 4epe3
CYTKU. ' : :

PacxoxaeHue ropuM3OHTOB MOBLILWEHHOW KOHUEHTPaUUM NRAHKTOHa W
rPaAueHTOB NNOTHOCTHM MoxeT 6biTe 06ycnosneHo ocobeHHOCTAMM nose-
AEHWA OPraHM3MOoB, a TaKXXe CBETOBbIM PEXUMOM B Mope.

B prae cnyvaes B Tonwe BOAbI 3aperuCTPUPOBAHB! CNOWN NOHWIKEHHOI
Npo3payHocTH, o06pa3oBaHHbie CKOMNEHWAMM KWUBOTHBIX, CNOCOBGHBIX K
aKTUBHOMY ABMXeHWI0. [Mpu BOZMYLLIEHMM CPeAbl ABWXKYLMMCA M3MepUTenem
3TN KUBOTHBIE NOKWAAKT 30HY BO36yxAeHUA. Takue cCnou B OTnUuYMe OT
cTabuneHbiX 6binK Ha3BaHb! “pasberarowmmuca” (u u ap., 1972). MNpeano-
naraeTcA, yto OHU 06pa3oBaHbLl CKOMNMEHUAMM 300- U UXTUONNAHKTOHA, Ha
KOTOpble M3MEpUTENnb OKa3biBaeT OTNYruBalOWee ACACTBUE: MPU OCTaHOBKeE
npubopa XUBOTHbIE YXOAAT OT MHTEHCMBHOIO CBETOBOrO NyuYKa, nepeceKa-
IOWero uameputencHyio® b6aly. AHanoru4yHoe ABREHWE NpU AEWCTBUMM CBETa
oT namnsi Habnoaan X.U. Kycto ¢ cotpyasmkamu (Cousteau et al., 1964) .

MapoonTuyeckue M ruapobuonoruyeckue IKCNePUMeHTsI NOKasanu Cy-
WeCTBEHHOE pa3nuyMe B KOHUEHTPauuM (UTONNAGHKTOHAa B YCTOWYMBLIX W
""pasberarowmxcA’ cnoAx. MuHUManeHaR nNNOTHOCTL (UTOMNAHKTOHA Ha
TOpu3oHTax “‘pa3beraldWMXCA’ CNOEB MOXeT O6biTb BbI3BaHAa BblefaHUEM
Bro »uBoTHbIMU. UHOrAa cnoit “"paszberaeTcA’ He NONHOCTBIO, @ A0 HEKOTOPOro
CTabunbHOro ypoBHA. B 3TOM cnyuae ckaswbiBaeTcA u3bupartenbHas cnocob-
HOCTb B NUTaHWKM 300NNaHKTOHA, KOMAA OCTAOTCA HEBLIEAEHHbIMW HEKOPMO-
Bbie hopmbl (MTONNAHKTOHA. HenonHoe ucue3HoBeHwe cnoes HabniogaeTch
TaKe B paiioHax BLICOKOW NPOAYKTUBHOCTYM, rAe BO3MOXKHO BbicTpoe BOC-
CTaHOBNEHWE YMCNEHHOCTU (PUTONNAHKTOHA, HaNpUMeEp, .B Pe3ynbTaTe WH-
TeHCUBHOro nNputoka 6uoreHos (v u ap., 1972) .

Takum 06pasom, B HEKOTOPbIX CAYYaAX BO3MOXHO CYAWUTL O PONU 300-
u uToNnNaHkTOHa B 06Pa30BaHUM CNOEB NOHWIKEHHOMN Npo3paYHoCcTH — Yyc-
TOWYMBOCTE CNOA YKa3biBaeT Ha npeobnapaowlyo pons GUTONNaHKTOHa B
o6pasoeaHuun cnoA (puc. 1). PasberaHne o6ycnoBNeHO aKTWUBHbLIM 300MNaHK-
TOHOM, a TaKXe, BO3MOXHO, MeNKUMK pbibaMu — nnaHkToHodaramu (Monoab
Xamcel, aHYOYChl M Ap.) .

YTOuHUTb pacnpefeneHue NNaHKTOHHBLIX OPraHM3MOB NOMOTAOT - TAKIKe
A3HHbIE 06 MHTEHCMBHOCTV GUONIOMMHECLEHTHDIO NONA, CO3AaBAEMOr0 B MOpe
H3nyyeHem. NIOMUHECUMPYIOWWX OPraHu3moB. M3yyeHue BepTUKaNbHLIX Npo-
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Puc. 1 BepruxansHoe pacnpepneneHwe uacnenHocTh tutonnawkroka (7) Temneparypbi
(2) w noxasarena ocnabnenun ceeta (3) 8 YepHom mope

cuneit noneii GUONIOMUHECUEHUMM [A@eT  BO3IMOXHOCTL CyAWTs 06 ocobeH-
HOCTAX WM CTPYKType pacnpegeneHwA Guomaccel no rny6uxe. Ouerka senu-
4YUHbl GMOMAECCHI NNAHKTOHA NO BENWYMHE MHTEHCMBHOCTU BuonioMuHecueHuWn
o6ocHoBaHa WM.U. MuT2nb3oHOM ¢ coTpyAHukamu (MuTens3oH u ap., 1971),
KOTOpLIMU nony4eHbl BbiCOKWe 3HaveHWA KkoathdMuMeHTa KOppenauumu Mex-
Ay YKa3aHHbIMM NapamMeTpamMu ANA TPOMMYECKMX paiioHoB okeaHa. MoxHo
nonaratb, YTO TECHAaR CBA3b MEXAY WHTEHCUBHOCTLIO GUONOMWMHECLEHLWK
u pacnpegeneHuem Ouomacchl CYWecTsyeT AnNA BCeX aKBaToOpMiA CO CBETA-
WWMWUCA OpraHusmamu, PalioHsl € WHTEHCHBHOW GUONIOMWHeCUeHUMeH oTnu-
YalOTCA BLICOKMM NNOAOPOAUEM.

MapameTpsl U3MePUTENBHON annapaTypbl NO3BONAIOT 0GHAPYXMBaTh TOHKUE
COW BLICOKOW KOHUEHTPaUWM OPraHM3MOB HayanbHOrO 3BeHa >KU3HEHHOM
uenu, KoTopsle Npu o6noBax ceTKamu yCpeAHAIOTCA, a npu BaTomeTpuyeckux
oTBopax Npo6 Ha CTaHAapTHbIX OPM3OHTax nponyckatwTcA. UasectHo, YTo
TaKue TOHKWE CNOM BbLICOKOW KOHUEHTPauuMu OPraHu3MOB WUrpaldT BaXHYHO
pont B yHKUMOHUPOBaHKWKU BCero coobliecTea B UeNOM W ONpeaenfloT ero
NPOAYKUMOHHBIE BO3MOXHOCTH,

PerynupyemaR WHEpUMOHHOCTb annapaTtypbl M ONEpaTMBHOCTL NPUMEHA-
eMOM METOAWMKMW MO3BONAIT NO W3MEHEHWI0 WHTEHCMBHOCTM GUONIOMMHEC-
UEHTHOrO NONA cneavTe 3a ObLICTPONPOTEKAWMMKU NPOUECcCaMu B OKeaHu-
YECKMX IKOCHCTEMaX, HanpuMmep, 3a BePTUKAanbHLIMM MUTPAUMAMK OpraHu3-
MOB B nepuoa CMeHbI TEMHOrO W CBETNOro BpemeHW CYTOK. Murpauwu
06Hapy»MBalOTCA KaK CMeleHWe Makcumyma GuontoMuHecueHuwn no rny-
6uHe. Wcnonb3yeTcA Tak)ke MeTOAMKa peructpauvuv spemeHHoro W3MEeHeHWUA
6UONIOMMUHECLEHTHBIX CUMrHanoB npwGopom, nogseleHHbBIM Ha onpeaeneHHom
ropusoHTe. B MOMEHT NMpPOXOXAEHWA MWUFPUPYIOWMX CNOeB uYepes AaHHLIA
rOPpU3OHT CpeAHWI YpOBEHb CHrHana Bo3pactaeT. [locne NPOXOXAeHWR 4epe3
FOPU3OHT MUTpUPYIOWUMX OPraHU3MOB CHrHan CTaHOBWUTCA NpeXHWUM. Murpa-
UMM GUONIOMMHECUEHTOR B Tponuuyeckon ATnaHTWKe NpoCneXxvpannce A0
rny6us 800—900 M. Hauunar ¢ 200—300 m noABnANack nepeMe)xaemMoCTb HecTa-
LUMOHAPHbLIX Y4YaCTKOB 3anucv ¢ “thoOHOBBIMKM' y4aCTHUKaMW, 3 CaM XxapaxkTep
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HECTauMOHapHOCTU NOCTeNeHHO crnaxwBancA ¢ rny6uHoit. BoamoxHo, pas-
NAYHbIE MWIPaHTbLl MEPEeMElaloTCA C pasHbIMA CKOPOCTAMM WM A0 PasHbiX
rOpM3OHTOB. HeucKNoueHO, YTO HECBETALUMECA OPraHM3Mbl MpyU MUrpauun
Bbi3bIBAOT cnaboe Bo36YyXaeHWe NIOMUHECLEHTOB.

Mpu wn3yueHun BuoniOMUHECUEHTHOro NonNA B obnactu “pasbBeralowmxcaA’
cnoeB B 3KBaTopuanbHoi 3oHe Tuxoro okeaHa (Ypaewko, Bnaaumupos,
1972) oKMaasLeroCA CUNbHOrMO YBENWYEHWA CpeaHero ypoBHA GuonomMu-
HecueHuuMu He oBHapyxeHo. Bbinu 3apervcTprpoBaHbl NUWL 3NU30AWYECKUE
BCMbILWKK, 3HaYMTENbHO NPEBOCXOAALUME CPeaHWW ypoBeHb cseyeHuA. Ove-
BWHO, NPUPOAA CBETALIMXCA Oprasnamos B ''pa3beralowMXcA’ €noAX WHaA,
4YeM B BblllenexxawmMx sBogax, riae BbICOKaA MHTEHCHMBHOCTL obBycnoeneHa cse-
yeHnem GornbLIOro KONWYECTBa NIOMUHECUMPYIOLLEro NNaHKToHa, Ha ropusoH-

X ""pa3beratolmMxcA’ cnoeB o6HapyXeHbl aHOManbHO BbICOKWE KOHLUEHTpa-

UMM Menkux aHuoycoBbix pbib. CnenoBaTtensHo, WMHTEHCUBHBIE BCMbIWKW

MOryT 6biTe 06ycnoBneHbl GuonNOMUHECUEHUWER 3TUX pbi6 nubBo opraHM3moB,
NPUBNEYEHHBIX UMMW.

W3mepeHnA, BbLINONHEHHbIE C NOMOLLBLI0 6YKCMPYEMbIX CYAHOM fpo3pay-
Homepa u GuontoMuHorpada, no3BONAIOT OUEHWUTL XapaKTep ropPM3oHTanbHOro
pacnpeaeneHWA OpraHW3aMoB B NOBEPXHOCTHOM cnoe mopA, Hauwbonee uHTe-
PECHOM ANA M3YYeHWA CTPYKTYPbl OKeaHuveCcKMnX coobuiects. CTaTMcTUdeCKH
onpeaeneHbl MacwTabel HeoaHopoaHOcTel (06biyHble pasmepsl 100—1500 m) .
Hauwbonee neranbHoe npeacTaeneHue O CTPYKType UCCNEAYEMOro NONs AaloT
(hyHKUWUM CNEKTPanbHOW NNOTHOCTW. [lManasoH NONy4YeHHbIX CNEKTPoB dnyK-
TYauuid WHTEHCUBHOCTH GMONIOMUHECUEHTHOrO NONA BenuK. 3aKoH y6biBaHUA
aHeprum GNyKTyauMiA C ysenuuyeHWeM NPOCTPAHCTBEHHBIX YacTOT HepeaKo
6nNM30K K M3BECTHOMY 3aKOH\j "crenedn — 5/3”, no KoTopoMy pacnpeaens-
eTCA NNOTHOCTb KWHETUYECKOW 3Heprun TypByneHTHbIX 06pa3oBaHuii B oKeaHe

(BnagumupoB u ap., 1972). B pAge paitoHOB noKasaTenu cTeneHW cnaga

CneKTpa MOryT NpuMHUMaTL APYrue 3HaYeHUA, a cam CNeKTp nopoi npubnu-
waetcA K “‘Genomy wymy”. Cyan no pasHoob6pasvio nonyuyeHHuIX hyHKUMA
CNEKTPanbHO! NNOTHOCTH, CTPYKTYpPa HEOAHOPOAHOCTEH GUONIOMUHECUEHTHOMO
nonA He Bceraa CoOTBETCTBYET MoAenn (nyKTyauui KoHcepsaTMBHOW cyb-
cTaHuum (puc. 2) .

W3mepeHnA Npo3payHOCTW BOA OKeaHa s pa3Heix obnacTAX onTUYeckoro
CrneKkTpa NO3BONAKT 06BHapy>xuTe B NPOAYKTUBHLIX BOA3X ‘NenTywo cy6-
CTaHUMIO"', KOTOPaA COCTOMT M3 OKpaWeHHbIX NPOAYKTOB Pa3NOMXeHWA opra-
HUYecKMX BewecTs (B OCHOBHOM FyMUHOBLIE KUCNOTHI U MenaHowuabi) . Cune-
Hoe ocnabneHWe KOPOTKOBONHOBOM 4aCTU ONTUYECKMX CNEKTPOB CBMAETENb-
CTBYET O NPUCYTCTBUM '">KEeNTOoW cy6CcTaHummu’’,

Bonee yao6eH 3KCNpPECCUBHBIN ~ METOA OUEHKW GUONOrMYecKoil NPoAYK-
TMBHOCTU NO uMHAekcy useTa mopA (HeyimuH w ap., 1974). WasectHo, 4TO
MeXAy UBETOM MOPA U 2ro NNOAOPOAMEM CYLUECTBYeT CBA3b: CUHWA — uBeT
OKEaHCKOIA NYCTbIHW, KeNnTo-3eneHbii — cBuAeTensCTBYeT o Goratcree 6mo-
nervyeckoro HaceneHuA sop. “"WUHAekc uBeTa’” — OTHOLWEHWE APKOCTEN BbIXO-
AAlLEro U3 MOpPA CBETa B Y3KWX CHHen W 3eneHon obBnacTAx cnekTpa — Bnep-
Bbleé WUCNONbL30BANW B KayectTBe XapakTepucTuku useta mopa H.I'. Epnoe u

Ax.N. Knapk (Jerlov, 1972; Clarke et al., 1969). Oaun u3 CNeKTpanbHbIX

YHYacTKOB fgonmed OoxapakTepusoBaTte 0o6nacTs MaKCMManbHOro NOrNOWEeHWA
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CBETa NUrMeHTaMu (MTONNAHKTOHa — XNOPOUNAOM, KapOTUHOWAAMU U Ap.,
a BTOPOW — HauMeHblwee ocnabnexve caeta, TakumM 06pa3oM, "'uHaeKC useTa’’
OTpa)kaeT KOHUEHTPAUM NMIrMEeHTOB B BOAE, KOTOPbLIE B ONpeaeneHHoW cTene-
HW MOTYT CRYXWTb Mepoi BuonoruyeckKoi NpPoayKTUBHOCTM BOA. Ha mHaekc
uBeTa HEKOTOpOe BNWMAHME. OKa3biBaeT W '‘entaA cybBCTaHUMA', He UCKaXa-
I0WAA, OAHAKO0, XapaKTep CBA3M MHAEKCA C BUONOrUYeCKON NPOAYKTUBHOCTLIO
(puc. 3).

ApKOCTL CBETa, BLIXOARWEro W3 MOPA, ONPeaenAeTCA MHOrOKPaTHbLIM
pacceAHneMm. JdheKTUBHAA ANWHA NYTWM Nyveid B BOAE OKAa3bIBAeTCA OYeHb
6onbwon n ato obecneynBaeT BLICOKYIO YYBCTBUTENLHOCTL METOAA, NO3BONALT
o6HapyxmBaTs BeCbMa Manbleé U3MEHEHUA KOHUEHTPAUWU NUrMeHTOB. Anna-
paTypa ANA u3y4YeHUA WHAEKCA WBETA NPOCTa U MOXET 5bl'l'l: NOBCEMECTHO
BHEApEeHa B NPaKTUKY MOPCKUX UCCNefoBaHWiA.

KomnnekcHoe ucnons3oBaHue ONTUYECKMX W3MepuTeneli, NO3BonALLee
WCCNeAoBaTh NPOCTPAHCTBEHHLIE W3MEHEHMA GHONOrUYECKOi CTPYKTYpb!
OKeaHa 32 KOpOTKWE NPOMEXYTKM BPEMEHW, a TaK)Ke BO3MOXHOCTbL BbIAC-
HEHMA Npupoabl Buonornyeckux o6LEKTOB — NPEAnOCLINKK WUPOKOro Npu-
MeHEeHWA PAacCMOTPeHHbLIX METOAOB B MOPCKOW Buonoruum.
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M.E. Li, G.G. Neuymin, V. A. Urdenko

THE USE OF OPTICAL METHODS ’
FOR BIOLOGICAL INVESTIGATIONS IN THE OCEAN

Summary

The potentialities and advantages of optical methods used for biological investigations
are considered, The data on layers of a lower transparence in the sea including "disap-
pearing” layers, on bioluminescence distribution, the data on relation between sea CD|0LI1"
factor with its biological productlww are taken as examples.

r.C KAPABALWEB
cccrP

BANAHWE BUOrEHHOM B3BECU HA PACNPEAENEHUE
SOTOMOMUHECLEHUMN MOPCKOW BOAbI

HanBonbwan WHTEHCUBHOCTE (OTONIOMUHECUEHUUM MOPCKO# Boabl {MOMB) abHapy-
WeHa 8 paioHe NepyaHCcKOro aneBennuHra, B 3KeaTopuansHeix 3o0Hax Tuxoro w Uuawmiic-
Koro okeavos u B BanTtuitckom mope, a HaumeHbwan — B CapraccoBoM MOpE W KXKHOW
sacTu Tuxoro okeaHs. 10 MHEHUID 8B8TOPA, B aNBENNMHIE BOCXOARLMIA NOTOK NPUKUMAET
“YacTUubl GMOreHHOR B3BECM K MOBEPXHOCTM OKeaHa ¥ M3 HUX 06Pa3yIoTCA NIOMUHECUM-
PYI0WMe opraHMYecKHe BeltécTaa.

WUccneposanun 1968—1975 rr. 6b1AM NPeANpPUHATLE aBTOPOM C LENbIO YC-
TaHOBUTL 3aKOHOMEPHOCTM MNPOCTPaHCTBEHHO-BPEMEHHON W3MEHYMBOCTU WH-
TeHCUBHOCTH choTonOMUHECUeHUMM MOpCKOi Boasl (UOMB). ®nyoporeHsi
MOpPCKOIA BOALI — OPraHUYecKUe COeAMHEHUA eCTECTBEHHOro NPOUCXOXKAEHWUA.
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