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IIITOrM MCcneAOBaHMR . 
noAfleAHMKosoro o3epa BoCToK a nepMOA Mnr 

8.51. flMneHKos 1
, 8.8. flyKMH 1, C.A. 15ynarl, HJ1. 8acMnbes3, 

A.A. EKgMKMH1, r.n. flei1'"1eHKOB4, 8.H. Maconos5, C.8. nonos5, 

fl.M. CasanorMH1, A.H. CanaMaTMH6, fO.A. W116aes 1 

1 - AplcmU'U!CXUU U AHmajYK:mU'U!CXUU HayotHO-UCCJU!OOBameJibCKUU UIICI1Zumym, 
z. CaHKm-Ilemep6ypz, POCCUR 

2 - Ilemep6ypzcxuu UIICI1Zumytn RiJepHou ¢u3u104, z. CaHKm·Ilemep6ypz, PocCUR 
3 - CaHKm-Ilemep6ypzcxuu zocyoapcmBe~<Hblu zop!<blu u!ICI1Zumym, z. CaHKm-Ilemep6ypz, PocCUR 
4 - Bcepoccuucxuu HayotHO-ucCJU!ooeameJibcxuu u!ICI1Zumym zeQJU)zuu u .MuHBpaJlbHbiX pecypcoe 

Mupoeozo mceaHa, z. CaHKm-Ilemep6ypz, PocCUR 
5 - liO!UljmaJI.MOpCICaR Z8QJU)Z0pa38800'l11llR mccneiJtnjUR, Z. JlOMOHOCOB, Z. CaHKm-Ilemep6ypz, PocCUR 

6 - Ka3a=u zocyiJapcm8eHHblu )mueepcumem, z. Ka3aHb, PocCUR 

B nep1-10A Mnr 6blfl e ocHOBHOM 3aeepweH nepBbiH 3Tan l-13y4eHI-1!1 noAJleAHI-1-

Koeoro o3epa BocTOK, KOrAa np1-1MeHSIIli-1Cb A1-1CTaHU,I-10HHble reocp1-131-14ecK1-1e Me­

TOAbl 1-1 KOMnileKCHbiH aHaill-13 KepHOB 03epHoro IlbAa, nOAHSITbiX Ha noeepXHOCTb 

B pe3YilbTaTe npoAOil>KeHI-1!1 6ypeHI-1!1 AHTapKTI-14ecKoro neAHI-1KOBoro noKpoea Ha 

CTaHU,I-11-1 BocTOK. 3aeepweHbl pa60Tbl no KapT1-1pOBaHI-110 03epa. nony4eH 6onb­

woi1 o6beM HOBbiX AaHHbiX 0 CTpOeHI-11-1,--ra30COAep>KaHI-11-1, I-130TOnHOM 1-1 61-10ilOrl-1-

4eCKOM COCTaBe 03epHOrO IlbAa AO rny61-1Hbl, AOCTI-1rHyTOH CKBa>KI-1HOH (3667 M). 

Kp1-1TI-14eCKI-1i1 o63op pe3yilbTaToB l-1ccneAOBaHI-1i1, nony4eHHbiX Ha 3TOM 3Tane, no­

Ka3bJBaeT, 4TO TOilbKO npOHI-1KHOBeHI-1e B 03epo C OT6opoM npo6 nOAJ1eAHI-1KOBOH 

BOAbl n03BOili-1T AaTb OKOH4aTeilbHble OTBeTbl Ha Kill04eBble BOnpOCbl, KaCatOW,I-1eCSI 

r1-1Aponorl-14ecKoro, ra3oeoro, I-130TOnHoro 1-1 61-1onor1-14ecKoro pe>KI-1MOB 3Toro YHI-1-

KailbHoro BOAOeMa. 

1. Bse,o.eH/IIe 

03epo BOCTOK, KOTOpoe ITO IIJIOII(a,l(H BO.ll:HOH IIOBepXHOCTH JIHIIIb HeMHO­

fHM ycTyrraeT KpyrrHeiliiieMy B EBporre Jia.,n;mKCKOMY 03epy, 3aMeTHO Bhi,n:emreTc51 

CBOHMH rpaH,n:H03HbiMH MaCIIITa6aMH cpe,n:H ,n:pyrHX IIO,n:Jie,n:HHKOBbiX BO,n:OeMOB, 

o6HapyJKeHHbiX B AHTapKTH,n:e MeTO,n:aMH pa.n:noJioKaiiHOHHoro H ceilcMHtiec­

Koro 30H,n:npoBaHH51. Bo3HHKHoBeHne, pa3BHTHe H coBpeMeHHbiH peJKHM aToro 

YHHKaJibHOfO BO,n:OeMa TeCHO CB513aHbl C reOJIOfH'IeCKHM CTpOeHHeM, HCTOpHeH 

KJIHMaTa H OJie,n:eHeHH51 IIIeCTOfO KOHTHHeHTa. DJiaro,n:ap51 CBOHM BHYIIIHTeJib­

HbiM pa3MepaM (60x260 KM, MOII(HOCTb BO.ll:HOfO CJI051 ,n:ocnrraeT 1200 M), 

03epo BocToK 3aHMMaeT IIeHTpaJibHoe MecTo B rro,n:Jie,n:HHKOBOH rn.n:poJiorntiec­

KOH cncTeMe AHTapKTM.ll:hi, BO MHoroM orrpe,n:eJI51IOm;e:i1: <jJopMy H .n:nHaMHKY coB­

peMeHHoro AHTapKTH~ecKoro Jie,n:HHKOBoro rroKpoBa B ycJIOBH51X MeH51IOm;eroc51 

KJIHMaTa IIJiaHeTbl. 

11cTopH51 B03HHKHOBeHH51 o3epa .n:ocToBepHo He ycTaHoBJieHa. TeopeTHtiec­

KH IIOKa3aHO, 'ITO OHO MOfJIO cym;eCTBOBaTb ·3a,n:OJifO ,n:O HatiaJia OJie,n:eHeHH51 

AHTapKTH,n:hi oKoJio 30 MJIH JieT Ha3a.,n; ( 3omwcoe, Jf.mcc6epu, 2000). EoJibiiiHHC­

TBO HCCJie,n:oBaTeJieH, O,n:HaKO, C::KJIOH51eTC51 K TOMy, 'ITO 03epo B03HHKJIO KaK 

IIO,n:Jie,n:HHKOBbiH BO,n:OeM B pe3yJihTaTe .lJ:OHHOfO Ta51HH51 Jie,n:HHKa BO BpeM51 HJIH 
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ITOCne o6pa30BaHHH KOHTHHeHTaHbHOrO ne~HHKOBOfO ITOKpOBa B ero COBpeMeH­
HbiX Macrrna6ax 15 MnH neT Has~ (!ouzel et al., 1999). 

C TOLIKH speHHH 6HonoroB osepo BocToK - 9TO ITpeJK~e Bcero yHHKanb­
HM BO~HM 9KOCHCTeMa, ITpaKTH'IeCKH H30nHpOBaHHM OT 3eMHOH aTMoc¢epbl 
H ITOBepXHOCTHOH 6Hoc¢epbl Ha ITpOTHJKeHHH MHnnHOHOB neT. TeKTOHH'IeCKM 
ITpHpo~a osepa H ero ITpo~onJKHTenhHM HsonHU:HH ITpe~ITonaraiOT B03MOJKHOCTb 
COXpaHeHHH 3~eCb penHKTOBbiX ¢opM JKH3HH H ITpOHBneHHH erne He H3BeCTHbiX 
HayKe ITyTeH 9BOniOIJ;HOHHOH ~aiTTaiJ;HH MHKpoopraHH3MOB. 3KCTpeMaHbHbie 
ycnoBHH ITO~ne~HHKOBOro BO~OeMa ~enaiOT ero H~eaHbHOH 9KCITepHMeHTaHbHOH 
ITnOiu;~KOH ~nH OTpa6oTKH B 3eMHbiX ycnOBHHX MeTO~OB H TeXHOnorHH ITOHCKa 
cne~OB JKH3HH Ha ITOKpbiTbiX nb~OM ITnaHeTaX H nyHaX ConHe'IHOH CHCTeMbl. 

IlOBbiiiieHHbiH HHTepec MHpOBOro HaYLfHOro coo6rneCTBa K HCCne~OBaHHIO 
osepa BocTOK H ~pyrHx ITo~ne~HHKOBhiX CHCTeM AHTapKTH~bi Ramen oTpaJKe­
HHe B perneHHH HaYLfHOro KOMHTeTa ITO Hccne~oBaHHIO AHTapKTMKH (SCAR) 
cos~aTb B cBoe:i1 cTpyKType HaYLfHO-Hccne~oBaTenhcKyiO ITporpaMMY ~rro~ne~­
HHKOBbie osepa AHTapKTM~bi~ (Subglacial Antarctic Lake Environments-SALE) 
H peKOMeH~OBaTb HCCne~OBaHHH ITO~ne~HHKOBOH cpe~bl B Ka'IeCTBe O~HOro H3 
ITpHopHTeTHbiX HaiTpaBneHHH ITporpaMMbi MeJK~yHapo~Horo ITOnHpHoro ro~a 
2007-2008 B AHTapKTHKe. 

B Harneil: CTpaHe KOMITneKCHbie Hccne~oBaHHH ITO~ne~HMKOBoro osepa Boc­
TOK ITpOBO~HTCH B paMKaX CITeiJ;MaHbHOfO ITpoeKTa ITO~ITporpaMMbl ~Mcc.Ji:e~OBa­
HHe H H3YLfeHHe AHTapKTMKH~ <l>e~epanbHOH u:eneBoil: ITporpaMMbi ~MHpOBOH 
OKeaH~. 3Ha'IHTenhHM 'IaCTb pa6oT ITO 9TOMY ITpoeKTY B ITepHO~ ITO~rOTOBKH 
H ITpoBe~eHHH MeJK~yHapo~Horo ITOnHpHoro ro~a 6bma TeCHbiM o6pasoM CBH­
saHa c peanHsau;Heil: Hau;HoHanbHOH ITporpaMMbi MIIf H paccMaTpHBanacb KaK 
BKna~ PoccHH B BbmonHeHHe Me~yHapo~Horo ITpoeKTa MIIf SALE-UNITED. 
B pa60Tax YLfaCTBOBano BoceMh poccHil:cKHX HaYLfHO-Hccne~oBaTenbCKHX YLfpeJK­
~eHHH, ~eHTenbHOCTb KOTOpbiX Koop~MHHpoBanacb AAHMM Pocm~poMeTa H 
OXBaTbiBana BCe BaJKHeHIIIHe TeXHOnOrH'IeCKHe H HaYLfHbie HaiTpaBneHHH H3YLfe­
HHH ITO~ne~HHKOBbiX osep AHTapKTH~bi, c¢opMynMpoBaHHbie B MeJK~yHapo~HOH 
ITporpaMMe SALE. 

Paspa6oTKOH TexHonomM: H cpe~CTB KepHoBoro 6ypeHHH nh~a H sKonomLiec­
KH 6esoiTacHoro ITpOHHKHOBeHHH B ITo~ne~HHKOBbie Bo~oeMbi saHHMaHCH CaHKT­
IleTep6yprcKHH rocy~apcTBeHHbiH ropHbiH HHCTHTYT (CIIffM) B coTpy~HHLiecT­
Be c AAHMM. IIonHpHM MOpCKM reonoropasBe~oLIHM 3KciTe~MU:HH (IIMfP3) 
ITPOBO~Hna B cocTaBe PoccHiicKoil: aHTapKTHLieCKOH 9KCITe~HU:HM (PA3) HaseM­
Hhie ~HCTaHIJ;HOHHbie HCCne~oBaHHH 03epa cpe~CTBaMH CeHCMH'IeCKOro 30H~H­
poBaHHH H p~HOnoKaiJ;HOHHOfO ITpO¢HnHpOBaHHK l13YLfeHHeM MHHepaHbHbiX 
BKniO'IeHHH ~OHHbiX oca~KOB 03epa B ne~HHbiX KepHax, ITO~HHTbiX Ha CTaHIJ;HH 
BocTOK, saHHManHcb YLfeHbie BcepoccHil:cKoro HaYLfHO-Hccne~oBaTenhCKoro HH­
CTHTyTa reonomH H MHHepanbHbiX pecypcoB MHpOBoro OKeaHa (BHMI10Ke­
aHreonorHH) H BcepoccHil:cKoro HaYLfHO-Hccne~oBaTenhcKoro reonorHLiecKoro 
MHCTHTyTa (BCEfEM). fa30Bble H H30TOITHbie aHaHM3bi o6pa3U:OB KepHa nb~a 
H3 osepa BocToK BbiiTOnHHnHcb ciTeu;HanHcTaMH AAHMM. MHcTHTYT MHKpo6Ho­
nomH (MHMM) PAH H IleTep6yprcKHH HHCTHTYT H~epHoil: ¢H3HKH (IIM5l<l>) 
PAH rrpOBO~HnH 6HonomLieCKHe Hccne~oBaHHH ne~HHbiX KepHOB MeTo~aMH MO­
neKynHpHOH 6HonorHH H KnaCCH'IeCKOH MHKp06HonOrHH. 

B Hccne~oBaHHHx KepHa osepHoro nh~a ITpHHHManH YLfaCTHe ¢paHu;yscKHe 
CITeiJ;HaHHCTbl H3 Jla6opaTOpHH rnHIJ;HOnOrHH H reo¢H3HKH OKpyJKaiOiu;eH Cpe~bl 
(Jirroc,· r. fpeHo6nb). OHM ITpe~ocTaBnHnH ~nH coBMecTHbiX pa6oT ciTeu;Hanh-
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Hbie «'IMCTbie KOMHaTbi~, He06XO,ll;MMbie ,ll;JHI ,n:eKOHTaMMHaQMM o6pa3QOB Jlb,ll;a, 

BbiiiOJIH5IJIM XMMM'leCKMM KOHTpOJib OCTaTO'IHOrb. 3arp5I3HeHM5I • 6MOJIOrM'leCKMX 

ITp06 M OKa3biBaJIM TeXHM'leCKOe CO,ll;eMCTBMe B ITpOBe,n:eHMM ra30BbiX M M30TOIT­

HbiX aHaJIM30B Jie,ll;5IHbiX KepHOB. 

IloJiyqeHHhre B xo.n:e ITOJieBhiX M Jia6oparopHbiX nccJie,n:oBaHMM ,n:aHHhre o6o6-

ru;aJIMCh M COrJiaCOBbiBaJIMCb B ITpou;ecce C03,n:aHM5I MaTeMaTM'leCKMX MO,n:eJieM, 

OITMCbiBaiOIQMX ,ll;MHaMMKY Jie,ll;HMKOBOro ITOKpOBa (Ka3aHCKMM rocy,n:apCTBeH­

HbiM yHMBepcnrer), u;MpKyJIRQMIO o3epa, ero rasoBhiM M M30TOITHhiM peJKMMhi 

(AAHI1I1), a TaKJKe ITpM C03,ll;aHMM reoJiomcreCKMX MO,n:eJieM ITpOMCXOJK,ll;eHM5I 

o3epa BocroK (BHI1I10KeaHreOJIOm5I, IIMfP3). 

B HaCT05IIQeM CTaTbe ,n:aH o630p OCHOBHbiX pe3yJibTaTOB pOCCMMCKMX MCCJie­

,ll;OBaHMM ITO,n:Jie,n:HMKOBoro 03epa BocroK B ITepno.n: c 2005 ITO 2009 r. 

2. ,D,MCTaHLJ,/ItOHHbte reocjJM3W-IecKMe Mccnep,osaH/Itfl 

,l(MCTaHQMOHHbie reO<llM3M'!eCKMe MCCJie,ll;OBaHM5I 03epa BOCTOK ITpOBO,ll;MJIMCb 

crreu;MaJIMCTaMM IIMfP3 M PA3 cpe.n:crBaMM ceM:cMMcrecKoro 30H,n:npoBaHM5I M 

Ha3eMHoro pa,n:MoJioKaQMOHHoro ITpoqmJinpoBaHMK B 3a,n:acrn pa6or Bxo,n:MJIO OIT­

pe,n:eJieHne MOp<j:)oMeTpM'IeCKMX M reo<j:)M3M'leCKMX xapaKTepMCTMK Jie,ll;HMKOBOro 

ITOKpOBa, BO,ll;HOrO CJI05I, OCa,ll;O'IHbiX ITOpO,n: M ITO,ll;CTMJiaroru;ero MX KpMCTaJIJIM'leC­

KOrO <j:)yH,n:aMeHTa, BhmcHeHMe reoMop<j:)oJiomcrecKMx oco6eHHocreM: ITO,n:Jie,n:Horo 

JiaH,n:IIIa<j:)Ta, a raKJKe KaprnpoBaHMe 6eperoBoM: JIMHMM o3epa. B ITepno.n: MIIf pa-

6oThi ITO KaprnpoBaHMIO o3epa BocroK 6biJIM yciTeiTmo 3aBepiiieHbi. 06ru;M ,n:JIM­

Ha reo<j:)M3M'leCKMX MapiiipyTOB, BbiiiOJIHeHHbiX pOCCMMCKMMM MCCJie,ll;OBaTeJI5IMM B 

paMOHe 03epa, K 2008 r. ITpeBbiCMJia 6000 KM, a 'IMCJIO ITYHKTOB CeMCMM'leCKMX 

30H,ll;MpOBaHMM COCTaBMJIO 320 (pMC. 1 ). 
IIo pe3yJihTaraM Ha3eMHoro pa,n:MOJIOKau;noHHoro ITpo<j:)MJIMpoBaHMR Jie,n:HMKa B 

paMOHe 03epa BoCTOK 6hiJIM ITOCTpOeHbi KapTbi BHyTpeHHMX (H30XpOHHbiX) ITOBepx­

HOCTeM OTpaJKeHM5I B TeJie Jie,ll;HMKOBOro ITOKpOBa (Ma1tapwcoea U ap., 2005; Jlonoe 
u ap., 2007). Bbr,n:eJieHbi M ITporpaccnpoBaHhi ITO BCeM ITJIOIIJ;a,ll;M 03epa creTbrpe 

HaM60Jiee KOHTpaCTHbie M30XpOHHbie ITOBepXHOCTM. 0HM ITepeceKaiOT CKBaJKIIHY 

Ha CTaHQMM BOCTOK Ha rJiy6MHaX 600, 1060, 1900 M 2180 M M ,n:aTMpyiOTC5I B03-

pacTaMM 34,8, 73,0, 131,1 M 160,4 TbiC. JieT COrJiaCHO XpOHOCTpaTMrpa<j:)M'!eCKOM 

IIIKaJie Jie,ll;5IHOrO KepHa CKBaJKMHbi Sf (Safamatin et af., 2004). I1CITOJib30BaHMe 

;:}TMX ,n:aHHbiX ITpM MO,ll;eJIMpOBaHMM TecreHM5I Jie,ll;HMKa IT03BOJIMJIO paCC'IMTaTh pac­

ITpe,n:eJieHMe B03pacTa M TeMITepaTypbi Jlb,ll;a ITO rJiy6MHe B paMOHaX, y,n:aJieHHbiX OT 

rryHKTa 6ypeHM5I, a TaKJKe YTO'IHMTb ITaJieOKJIMMaTM'!eCKMe peKOHCTpyKQMM, ITOCT­

poeHHbie ITO ,n:aHHhiM Jie,n:RHoro KepHa co craHQMM BocroK (Salamatin et al., 2009; 
a'btla1l08a u ap., 2010). 

C u;eJihiO ITOCTpOeHM5I KapT, HaM60Jiee TO'IHO xapaKTepM3YIOIQMX MOp<j:)oMeTpM­

qeCKMe M 6aTMMerpncrecKMe ITapaMeTphr o3epa BocroK, ,n:aHHbie poccnM:cKMX Ha3eM­

HhiX reo<j:)M3M'!eCKMX MCCJie,ll;OBaHMM 6biJIM o6ne,ll;MHeHhi C pe3yJibTaTaMM aaporeo­

<j:)M3JiqecKOM C'beMKM, BhiiiOJIHeHHOM COTpy,n:HMKaMM JlaMOHTCKOM reo<j:)M3JiqecKOM 

o6cepBaTOpMM (Studinger et af., 2003, 2004) B JieTHMM aHTapKTJiqecKMM Ce30H 

2000 j0 1 r. ( CM. pMC. 1 ). ,l(JI.SI OITMCaHM5I ,ll;HeBHOM ITOBepXHOCTM Jie,ll;HMKa MCITOJib-

30BaJIMCb ,n:aHHhre Jia3epHoro aJihTMMerpa GLAS crryTHMKa ICESat (Dimarzio et al., 
2007). CMHTe3 BCeM MMeroru;eMC5I MH<j:)OpMaQMM 6biJI BIIepBbie BbiiiOJIHeH B pa6o­

Tax pOCCMMCKMX MCCJie,n:oBaTeJieM (Jlonoe, lfep1t0llta308, 2011; Jlonoe U ap. 2011). 
Ha pnc 2 a, 6 ITpMBe,n:eHbi ITocrpoeHHhre ITO o6o6ru;eHHhiM ,n:aHHhiM rMITCOMerpn-
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Puc. 1. Mapwpymbl poccui1CKU.X Hay•atb/X noxoao8 u a.fttepUKOHC1-.'UX 08UOU,UOHHb/X 
zeocjJUJU'IeCKUX ucclleao801WU 8 pailoHe 03epa BocmOK (Jlono8 u ap., 2011): 
1 - Atapwpymbl H03eAtH020 paauo!lOKOU,UOHHOZO npocjJU!lUp080HUR fiMfP3 

(1998- 2008 u.); 2 - Mapwpymbl zeocjJU3U'IeCKOU 03pOCbeAtKU Jla.fttOHmCKOU 
zeocjJU3UlleCKOi1 o6cep8amopuu (ClllA) 8 aHmapKmul.lecKuu nOlle80i1 ce30H 2000/01 z.; 

J - nyHKmbl ceuCAtU'IeCKU.X 30Haup080HUU JIM[P3 (1995-2008 u.); 
4 - o6,wcmb pacnpocmpaHeHUR 80aHoi1 no8epXHocmu 03epa BocmoK; 

5 - U30ZUnCbl 8blCOm aHe8HOU n08ep:rnocmu JleaHUKO 
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Puc. 2 a. Kapma 6'btcom 'KOpemwzo pel!becjla noaJleaHu'K06020 
03epa BocmO'K (llonoe u ap., 2011). 

1 - U302UnC'bl noalleaH020 pelltec/Ja 6 Mempax (ce~eHUe 150 ftt); 
2 - ypoeeHb .>.topR; 3 - 6epezoeaJl J1UHUJl 03epa. 
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Puc. 2 6. Kapma l.~y6uH 6 nooJleOHUKOBOlO 03epa BocmOK (Jlonoe u op., 2011). 
1 - U3o6ambt e .Mempax (cerJ.eHue 150 At); 2 - 6epelOBa.R llUHUR o3epa; 

n · 

78. 

rs· 

HG epe3Ke - 6amwtempUtleCKa.R KpUBa.R, nOKG3blBG10UJ,GS! pacnpeoelleHUe fUIOU{GOU 
03epa no my6uHaAt (mollll{UHa.lt) BOOHOW c.wR 
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'ieCKaH KapTa KopeHHoro peJine<Pa 

_-\mapKTH.l(bi B paiioHe o3epa Boc­

mK, 6aTHMeTpWieCKa5I KapTa r.rry6HH 

(TO.llll(HH BO,l(HOI'O CJI05I) 03epa, a 

TaiOKe 6aTHMeTpWieCKa5I KpHBa5I, no­

..a3biBaiOII(a5I pacnpe,n:eJieHHe nJioii(a­

.1ll o3epa no r.rry6HHaM. OcHOBHI>Ie 

1lOP<l>OMeTpH'IeCKHe XapaKTepHCTHKH 

roepa npHBe,n:eHbi B Ta6JI. 1. 
K HaCT05III(eMy BpeMeHH He no­

.-zyqeHo ,l(OCTOBepHbiX ,n:aHHbiX 0 

1l01I(HOCTH pbiXJibiX OCa,l(KOB H KOH­

COJIH,n:HpOBaHHbiX OCa,n:oqHbiX OTJIO­

:llreHHM, 3anOJIH5IIOII(HX ,n:enpeCCHIO 

roepa BocToK. Moii(HOCTb oca,n:oq­

uoro qeXJia 6nma paccqHTaHa cne­

IJ;HaJIHCTaMH IIMfP3 KaK pa3HOCTb 

Me)K.l(y r.rry6HHOM 3aJieraHH5I rpaHH­

Ta6JlUU,a 1. 
Ocuo81tbte MoprjJoMempu'!leCICUe xapmcmepucmu'KU 

03epa Bocmm<: no aaHHbl.M pa6om (IlonOI3, 
CfepHOZJUJ3013, 13 ne'llamu; JlonOI3 U ap., 13 ne'llarrtu) 

XapaKTepHCTHKll E.n;.H3M. 3Ha'!eHHe 

IIJ:IOllla,l\h ( C OCTpOBaMH) KM' 15790 
IIJ:IOllla,l\h OCTpOBOB KM' 365 
~cno OCTPOBOB 11 
IIJ:IOlllll,l\b (6e3 OCTPOBOB) KM' 15425 
CpenHIDI rny6HHa M 400 
MaKCHManbHaHrny6HHa M 1200 
06beMBOJJ;bl KM' 6100 
MHHHManbHaH MOIIIHOCTb neii;HHKll M 3600 
Hll,l\ BOJJ;HOH llOBepXHOCTbiO 

MaKCHManbHaH MOIIIHOCTb neJJ;HHKll M 4350 
Hll,l\ BOJJ;HOH llOBepXHOCTbiO 

CpenHID! BhiCOTa JJ;Ha o3epa MHll,l\y.M. -900 
MHHHManbHaH Bblcorn JJ;Ha 03epa MHll,l\y.M. -1600 

i 
i 
I 

D;bl MarHHTHbiX nopo,n: H r.rry6HHOM ,l(Ha 03epa no CeMCMWieCKHM ,l(aHHbiM, HCXOM 

H3 npe.n:noJio)KeHH5I, qTo oca,n:oqHI>IM qexoJI cJio)KeH HeMarHHTHbiMH nopo,n:aMH. Co­

rJiacHo noJiyqeHHbiM MO,l(eJibHbiM OIIeHKaM, o61I(a5I MOII(HOCTb HeMarHHTHOI'O CJI05I 

oca,n:oqHbiX nopo,n; B HH)I(HeM qacTH KOTJIOBHHbl BOCTOK ,l(OCTHI'aeT 4 KM, qTQ XOpOIIIO 

COrJiacyeTC5I C pe3yJinTaTaMH MO,l(eJIHpOBaHH5I no a3porpaBHMeTpWieCKHM ,l(aHHbiM 

H B ~eJIOM He npOTHBOpeqHT Cyii(eCTBYIOII(HM npe,n:CTaBJieHH5IM 0 TeKTOHWreCKOM 

IIpHpo.n;e .n;enpeccHH 03epa BocTOK (Studinger et al., 2003; JleU1JB1lKOB u ap., 2005). 
CeiicMoJiorwieCKHe Ha6JIIO,n:eHH5I, BbiiTOJIHeHHI>Ie B6JIH3H CTaH~HH BocToK 

MeTO,l(OM 06MeHHbiX BOJIH 3eMJieTp5ICeHHM, n03BOJIHJIH noJiyqHTb Ba)I(Hble xapaK­

TepHCTHKH 3eMHOM KOpbi, yKa3I>IBaiOII(He Ha pH<l>ToByiO npHpo.n;y 03epa BocTOK 

H B03MO)KHOCTb cyii(eCTBOBaHH5I nOBbiiiieHHOI'O reoTepMaJibHOI'O nOTOKa B paMO­

He 03epHOM KOTJIOBHHbl (Hca1tu1ta u ap., 2009). YcTaHOBJieHO, qTo 3eMHa5I Kopa 

3,l(eCb HMeeT MOII(HOCTb 34-36 KM H COCTOHT H3 Tpex 6JIOKOB, O,l(HH H3 KOTOpbiX 

(KJIHHOBH,l(HbiM, onyii(eHHbiH) pacnOJIO)KeH Henocpe,n:CTBeHHO no,n: 03epOM. ~03ep­
Hb1Mi> 6JIOK xapaKTepH3yeTC5I noHH)KeHHOM CKOpOCTbiO pacrrpOCTpaHeHH5I ceMCMH • 

qecKHX BOJIH H nOBbiiiieHHOM paCCJIOeHHOCTbiO. 30Ha pa3JIOMOB, OT,l(eJI5IIOII(a5I ero 

OT COCe,n:HHX 6JIOKOB, npOCJie)KHBaeTC5I ,1(0 rJiy6HHbl 20 KM. 

HaKOnJieHHOM K HaCT05III(eMy BpeMeHH reo<lJH3HqeCKOM HH<lJOpMaiiHH BnOJIHe 

.uoCTaToqHo, qTo6ni oxapaKTepH30BaTn 03epo BocTOK KaK reorpa<lJHqecKHM o6neKT 

H o6ocHoBaHHO roBopHTb o ero TeKTOHHqecKoii npHpo.n:e. BMeCT e c TeM, CTPOeHHe 

3eMHOM Kopni, B03pacT 3aJIO)KeHH5I .n;enpeccHH 03epa BocToK, ee TeKTOHwrecKoe 

noJIO)KeHHe B CTPYKType BocToqHo-AHTapKTHqecKoro KpaToHa Bee eii(e ocTaiOTC5I 

He BnOJIHe 5ICHbiMH. 

3. npo,[J,Ofl>KeHMe KepHOBOrO 6ypeH/11fl rny60KOM CKBa>K/11Hbl 

Ha CTaHL.I/11/11 BocroK 

PoccHMCKaJI aHTapKTHqecKaJI cTaH~H5I BocTOK pacnJio)KeHa Ha,n: IO)KHOM rJiy6o­

KOBO.n;Hoii qaCTbiO 03epa, r,n:e npOHCXO,l(HT HaMep3aHHe 03epHOM BO,l(bl Ha no,l(OIIIBY 

.lle,n;HHKOBoro noKpOBa (pHc. 2 6). B 1998 r. CKBa)KHHa Sf-1, 6ypeHHe KOTopoii Ha 

CTaH~HH BbiiiOJIH5IIOT Cne~HaJIHCTbl CIJfflf, BnepBbie BOIIIJia Ha rJiy6HHe 3539 M 
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B CJIOI1 KOH)I(eJJ51UHOHHOfO ( 03epHOfO) Jlblla, o6pa30BaBwerOC51 113 nOl!JJellH11KOBOH 

BOllb!. EypOBbJe pa60Tbl 6biJJI1 OCTaHOBJJeHbl, KOrna CKB~I1Ha llOCTI1fJJa OTMeTKH 

3623 M, 11 He B0306HOBJJ51JJI1Cb B Te'leHI1e BOCbMH JJeT. 

B npe,ll.llBepH11 MIIr, B KOHUe 2005 r. KepHOBOe 6ypeHlle CKB~HHbl 5f- 1 ::lJJeK­

TpOMeXaHI1'leCKHM cHap51JIOM 6hiJJo nponoJJ)I(eHo ( Vasiliev et al., 2007). B 2007 r. 

CKBa)I(HHa ,ll.OCTI1fJJa peKOp,ll.HOH rJJy611Hbl 3666,54 M. C MOMeHTa B0306HOBJJeHI151 

6ypOBb!X pa60T Ha nosepXHOCTb 6bJJJO nOll,H.RTO 44 M KepHa Jlblla (3aMepweH BOllbl) 

03epa BOCTOK (p11C. 3), )10 KOHTaKTa JJell,HHKa C nOll,JJe)lHHKOBOH BO)lOfl OCTaBaJJOCb 

npo6yp11Tb 'lYTb 60JJbWe 80 M Jlblla. 

B OKT.R6pe 2007 r. B CKB~HHe npOH30WJJa asapH.R, KOTOpa51 3aKOH'lHJJaCb OT­

pb!BOM rpy3oHecywero Ka6eJJ51 oT cHap.Rna 11 nOTepei1 CHapHJia s npH3a6oiiHoi1 30He 

S2 I'A:I 
sr-1 

3667 

Puc. 3. KepH o3epHOlO Rbda, nod1iRmbtil U3 CK6a:JICUHbt 5f-1 c 2.11y6unbl 
3665,9 7-3666,54 .M 6 noCRedneM 6ypo60Jt peuce 6 3moil CK6aJICune 7 aezycma 2007 2. 

CKB~HHbL .l{JJ.R o6xona asapHt'moro cHap.RJia 6hiJJa pa3pa6oTaHa 11 snepBbie B MH­

posot'J npaKTHKe np11MeHeHa TeXHOJJOrH.R 3a6yp11BaHH.R HOBOfO CTBOJJa CKB~HHbl 
MeXaHH'leCKHM CHap.RllOM C 3all,aHHOH rny6HHbl 113 asapHI1HOH CKB~I1Hb!. fny611Ha 

Ha'laJJa 11 yroJJ OTKJJOHeHH.R HOBOH CKB~I!Hbl 6b!JTM paCC'lHTaHbl TaKI1M o6pa30M, 

'lT06bl o6ecne'li1Tb paCCTO.RHHe He MeHee 1 M Me)l(ll,y HOBOH CKB~HHOH 11 asapHH­

HbiM CHap.R,llOM 11 rapaHTHpOBaTb nOBTOpHOe nOJJ)"leHHe KepHa nOJJHOfO )lHaMeTpa Ha 

my6HHe 3aJJeraHH.R CJJO.R, CO,llep)l(aruero 60JJbWOe KOJIH'feCTBO KpynHblX MI1HepaJJb­

HbiX BKJJIO'feHHfl llOHHb!X OCall,KOB 03epa BOCTOK (3606,30- 3606,50 M). 

B COOTBeTCTBI1H C 3THMH Tpe6osaHI1.RMH 3a6yp11BaHHe HOBOfO CTBOJJa CKB~H­
Hbl 5[-2 6b!JJO npOH3BeneHO B HHTepsane rny6HH 3587,0-3598,6 M. Ha npOT.R)I(e­

HHH 12-MeTpOBOfO yYaCTKa OTKJJOHeHH.R H3 CTeHKH CKBa)I(HHbl 5[-1 6biJJ noJJy'leH 

JJell.RHOH KepH C noCTeneHHO yseJJH'lHBaiOIUHMC.R C rny6HHOfi nonepeYHbiM CeYe­

HHeM CepnOBHll.HOH <!JopMbl (pHC. 4) . .l{JJ.R BbinOJJHeHH.R OTKJIOHeHH.R npHMeH.RJJ­

C.R WTaTHbiH 6ypoBOH CHap.Rll CO cneUHaJJbHOH 6ypOBOH KOpOHKOH, cnoco6HOH 

¢pe3epOBaTb CTeHKY CKBa)I(HHbl, B TOM CJJyY:ae eCml nOCJJe)lH.R.R HMeeT XOT.R 6bl 

He3HaY:HTeJJbHbiH yroJJ C OTBeCHOH JJJmHeH. 

fny611Ha HOBOfO CTBOJJa rJJy6oKOl1 CKB~I1Hbl 5[-2 K KOHUY Ce30HHbiX pa60T 55 

PA3 (2009/ 10 r.) coCTaBI1JJa 3649,78 M. MapK11pyiOwnt'I CJJOH KpynHbiX MHHepanb-
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3606,30-
3606,50 M 

3666,54 M ····,-

I 
I . s· 
~ 

CepnoB~AHbl" KepH 

···········• 3649,78 M 

(25 ~Heap~ 2010 r.) 

Puc. 4. Cxe.Ma 3a6ypueaHUR 1-I08ozo cm8o/la CK8a:JICUHbl 5f-2 U3 a8apui1Hoi1 CK8a:JICUHbl 

5[-1. MapKUpyiOUJ,UU CJIOU 1\{JynNbL"C MUHepOllb1-lblX 8K!IIO'{eHUU 6bUl 8Cmper.te1-l 8 Kep-

1-IOX CK8a:JICUH 5[-1 U 5[-2 HO z.~y6UIUU ]606,30-3606,50 U 3607,00-3607,10 .lt 

coom8emcm8e1-IHO. Cnpa8a noKOJOHbl nonepellHbte ce'leNUR (Utllur/Jbt) JleaRHbtx 

KepH08, nolly'{eHHblX U3 cmeHKU 080pUUHOU CK8aJ/CUHbl 5[-1 8 zmmep812!1e llly6uH 

3592-3598 .~t 

Hb!X BKJIJOl!eHHH 6hiJI 06Hapy)f(eH B KepHe 5f-2 Ha my611He 3607,00-3607,10 M. 

H e3Hal!HTeJihHOe pa3JIWme B rJiy6HHax 3aJieraHHH OJlHoro u Toro )f(e cJioH B JlByx 

rrapaJIJieJibHbiX KepHax (70±5 CM) CBH3aHO C OW116KOM Orrpe}leJieHHH fJiy6HHbl Ha­

l!aJia 3ape3aH!1H HOBOfO CTBOJia CKBa)f(HHbl 5f-2 ITO Ka6eJihHOMY Cl!eT'fi1KY 6ypOBOM 

yCTaHOBKH. 

B xo}le BhlfiOJIHeHHH 6yp osbrx pa6oT Ha cTaHUHH BocToK B rrepHOJl MTi f 6bi JIJ1 

C03}laHbl YCJIOBHH }lJIH HOp MaJibHOfO rrpOJlOJI)f(eHHH ITpOXO}lKI1 CKBa)f(HHbl 5f-2, liTO 

}laeT B03M0)f(H0CTb 060CHOBaHHO ITJiaHHpOBaTb }laJibHeHWHe 3TaiTbl ITOJlfOTOBKH 11 

ocywecTBJieHHH rrepsoro rrpoHHKHOBeH!1H B ITOJlJieJlHHKOBoe 03epo BocToK. 

4. npo/.IICXO>KjJ,eH/.IIe 03epHOro flbl{a 

Ha rrepBOM 3Tarre HCCJieJloBaHHH o3epa BocTOK - JlO rrpOHHKHOBeHIHr B Hero 

C UeJibiO ITpOBe}leHHH rrpHMbfX 113MepeHHH QJI13Hl!eCKHX 11 reOXYIMHl!eCKHX xapaK­

TepHCTI1K 03epHOH BO}lbl - e}lMHCTBeHHb!M HCTOl!HHKOM 3KCrrepHMeHTaJibHblX }laH­

HbiX o rMJlPOJIOrW!eCKOM pe)f(I1Me 3Toro YHI1KaJibHoro BOJlOeMa cJiy)f(aT o6pa3Uhi 

03epHoro JibJla, npeJlCTaBJIHIOwero co6oi1 OJlHY 113 Tpex cpeJl (JieJl-BOJla-JlOHHhie 

0Ca}lK11) ITO}lJie}lHifKOBOfO 03epa. 06pa30BaHJte 03epHOf0 Jlb}la, KOTOpbii:f Mbl ITOJiy­

qaeM B BMJle KepHa 113 CKBa)f(I1Hbl Ha CTaHUH11 BOCTOK, rrp011CXOJli1JIO B}lOJib JIHHI111 

TOKa JieJlHHKa, rrpOXOJlHIUeH l!epe3 CTaHUHIO (pHC. 5). 
JhmiiH TOKa VFL ( \klstok flow line) 6epeT csoe Hal!aJIO Ha JleJlopa3JleJie B 

B 370 KM K 3aiTMY OT 03epa (3a rrpe}leJiam! KapTbl , ITOKa3aHHOI1 Ha puc. 5). Ha 
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Puc. 5. llpoucxo:!ICi:JeHue 03epHozo .~bi:Ja, 3Mezmo~ezo B ocHoBaHuu Jtei:JHuKoBozo nmcpoBa 
B pailoHe cmaHl{UU BocmoK (ai:JanmupoBaHIW.Jl cxeMa U3 pa6ombl Ekaykin et al., 2010) 
15epel06aJI /IUHUJI 03epa BocmoK nOK03aHa no aaHHbi.M flMFP3 (Masolor• et a/., 2006). B npa60U 

~acmu pucyHKa npeacma6/leH 6epmuKO/lbHbli1 p03pe3 moRUJU oJepHozo 11wa, 6CKpbtmblii. CK6a­
.JICUHOii, Ha KOmOp0.\1 YK03aHbl Z.ly6UHbl 30..leWHUJI zpaHUU, Atexay arrt.MocifiepHbl.ll U 03epHbL~I 

J1ba0.M (3539 ,It), 03epHbL\I llba0,\1 1 U 2 muna (3609 N), MaKCUNO/lbHaJI 211y6UHO, aocmUlHYfflaJI 
CK60:JICUHOU 51-1 (3667 .~1), U O:JICuaae.~taJI lJJy6ww 3G.tlelaHUJI p03ae11a Jlea-6oaa (3750 M). /2IIJI 
KO:JICaozo zopUJoHma yKOJaH 603pacm u .ltecmo o6pa306aHU.R JIWa Ha IIU/IUU moKa 11e~uKa VFL 

no Awae.qbHbi.M aaHHbW (Salamatin et a/., 2009). Ha 6pe3Kax: a - ¢omozpa¢UJI Kpymwzo 6K/liO ­
~eHUR aoHHbi.X ocaaK06 03epa, 30X60'IeHftOZO 03ep11b~lt JIWO,It, 60 6peMJI npOXO:JICaeHUJI /leaHUKa uaa 

• ocmpo60AtP, pacno!lo:JICeHHbl.•t 6 40 KAt 66epx no me11euu10 Jlbaa om cmaHu,uu; 6 - paC'IemHble 
xapaKmepucmuKU o3epuozo _qbaa 6aollb IIUHuu moKa VFL no Salamatin et a/. (2009): 1 - MOUJ · 

HOCfflb fflOIIUjU 03epHOZO /IWO 6 C06peAteHHYIO 3noxy, 2 - AtuHUMO/lbHaJI AIOUjHOCTnb 03epHOlO IIWa 
6 Kouu,e Ate:JIC/leauuK06bi.T nepuoao6; 3 - CKopocmb HapacmaHUR oJepHozo JIWa 

paCCTOHHHI1 rrp11MepHO 60 KM K CeBepo-3ana,uy OT CTaHUI111 JiellHHK llOCTHraeT KOT­

JIOBHH bl nonJiellHHKosoro o3epa 11 scTyrraeT s KOHTaKT c o3epHow sonow. Cpa3y 

ITOCJie rrepeCe'leHHH JII1HI111 HaJieraHHH Ha XOJIOllHOH HH:lKHeii ITOBepXHOCTH Jiell­

HHKOBOfO TIOKpOBa Ha'li1HaeT HapaCTaTb KOH:lKeJIHUHOHHbiH Jiell. B KepHe CKBa:lKH­

Hbl 5f-1 rpaHHUa Me:lKllY JiellHI1KOBbiM JlbllOM aTMOC¢epHOfO rrp011CXO:lKlleHHH 11 

KOH:lKeJIHU110HHblM JlbllOM, o6pa30BaBlllHMCH 113 03epHOH BOllbl, ¢HKCHpyeTCH Ha 

rJiy61me rrp11MepHO 3539 M ( CM. p11C. 5). Pac'leTbl, BbiTIOJIHeHHbie C ITOMOlllblO Ma­

TeMaTI1'leCKOH MO.lleJII1 paCTeKaHIDI JiellHIIKOBOrO ITOKpOBa, yYHTb!BaiOll(eH BJIIDIHI1H 

rrpolllJibiX H3MeHeHHH JOIHMaTa Ha CKOpOCTb llBM:lKeHIDI Jiblla Hall 03epoM BocToK 

(Salamatin et al., 2009). noKa3aJili, "'TO nepeMemeHHe Jie.llHYIKa OT 3anauHoro 6e­

pera 03epa no cTaHUH11 BocToK 3aHHJio npHMepHo 40 TbiC. JieT. B cooTBeTCTBHH c 

3THM, B03paCT KOH:lKeJIHIJ)10HHOf0 Jlb.lla B paWOHe CKBa:lKHHbi )'MeHblllaeTCH C poe­

TOM rJiy6MHbi ero 3aJieraHHH OT 40 Tb!C. JJeT (Ha KOHTaKTe C an10c¢epHbiM JlbllOM) 

no HYJIH (Ha KOHTaKTe c 03epHow sonoii). 
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BcKope nocJie BbiXO,ZJ;a Ha 03epo JIHHHH TOKa Jib,ZJ;a VFL nepeceKaeT He6oJib­

moii OCTpOB, OT,ZJ;eJieHHbiH OT 3ana,ZJ;H0f0 6epera 03epa BOCTOK Y3KHM (II, Bepo­

liTHO, MeJIKOBO,ZJ;HbiM) npoJIHBOM. IIpe,ZJ;noJiaraeTC.H, 'ITO HMeHHO B <noli '!aCTH 

IIO,ZJ;Jie,ZJ;HHKOBOfO BO,ZJ;OeMa, Ha,ZJ; npOJIHBOM, <j:lopMHpyeTCH 70-MeTpOBM TOJIIIIa 

ooepHoro Jib,ZJ;a 1, co,ZJ;epJKamero BH,ZJ;HMbie HeBoopyJKeHHhiM rJia3oM MHHepaJibHhie 

BKJIIO'!eHHH ,ZJ;OHHbiX oca,ZJ;KOB o3epa (Bell et al., 2002). B 40-45 KM OT cTaHIIHH 

.lBHJKYIIIHHC.H Jie,ZJ;HHK BbiXO,ll;HT Ha OTKpbiTyiO, rJiy6oKOBO,ZJ;HYIO '!aCTb 03epa, Ha,ZJ; 

KOTOpOH npO,ll;OJIJKaeTCH Me,ZJ;JieHHOe HapaCTaHHe 'IHCTOfO Jlb,ZJ;a, He CO,ll;epJKalllefO 

.YHHepaJibHbiX BKJIIO'!eHHii ( o3epHbiii Jie,ZJ; 2). TaKHM o6pa3oM, H3MeHeHHe cBoiicTB 

.:Ie,ZJ;HHOfO KepHa B HHTepBaJie f.JIY6HH 3539-3667 M OTpaJKaeT npocrpaHCTBeHHYIO 

(B,ZJ;OJib JIHHHH TOKa Jlb,ZJ;a) II BpeMeHHYIO (3a nOCJie,ZJ;HHe 40-18 TbiC. JieT) H3MeH­

qHBOCTb yCJIOBHH KOHJKeJIHIIHOHHOfO Jib,ll;006pa30BaHHH npH ,ZJ;BHJKeHHH Jie,ZJ;HHKa 

qepe3 o3epo (eM. pH c. 5). 

AHaJIH3 pe3yJibTaTOB HCCJie,ZJ;oBaHHii KepHa noKa3aJI, 'ITO 03epHbiH Jie,ZJ; 1, co­

.::repJKaiiiHH BKJIIO'!eHHH ,ll;OHHbiX OCa,ZJ;KOB 03epa (HHTepBaJI rJiy6HH 3539-3609 M), 

BeCbMa HeO,ZJ;HOpO,ZJ;eH no KOJIH'IeCTBY II pa3Mepy MHHepaJibHbiX BKJIIO'!eHHH II 

TaK Ha3biBaeMbiX BO,ll;HbiX KapMaHOB - 3aMep31IIHX BKJIIO'IeHHH 03epHOH BO,ll;bl, 

:rrpe,ZJ;CTaBJI.HIOIIIHX co6oii lleHTpbl COCpe,ll;OTO'!eHHH ra30BbiX, XHMH'!eCKHX II 6HO­

.:IOrH'!eCKHX npHMeceii, 3axBa'IeHHbiX B xo,ZJ;e o6pa3oBaHHH Jib,ZJ;a. B '!aCTHOCTH, 

B npe,ZJ;eJiaX TOJIIIIH 03epHOfO Jlb,ZJ;a 1 Bbi,ZJ;eJIHIOTCH ,ZJ;Ba CJIOH 3548-3a53 M II 

3606-3608 M C nOBbiiiieHHOH KOHIIeHTpaiiHeii HaH6oJiee KpynHbiX BKJIIO'!eHHH 

.J:OHHhiX oca,ZJ;KOB 03epa BocTOK (pHc. 6). YHHKaJieH no o6HJIHIO II KpynHOCTH 

mmepaJibHbiX BKJIIO'!eHHii ,ZJ;JIH Bcero pa3pe3a Jie,ZJ;HHKOBoro Jib,ZJ;a 1 TOHKHii 

20-CM MapKHpyiOIIIHH CJIOH, COOTBeTCTBYIOIIIHH B KepHe CKBaJKHHbl 5f-1 HHTepBa­

.Tj rJiy6HH 3606,30-3606,50 M. B 3TOM CJIOe o6HapyJKeHO cpa3y nHTb MHHepaJib­

HbiX arperaToB pa3MepoM 4-5,5 MM, KaJK,ZJ;hiii H3 KOTOpbiX co,ZJ;epJKHT BKJIIO'!eHH.H, 

110 BHeiiiHeMy BH,ZJ;Y HanOMHHaiOIIIHe ra30Bble fH,ll;paTbl. 

0TCYTCTBHe KOppeJIHIIHH MeJK,ZJ;y KOHIIeHTpaiiHeH BO,ll;HbiX KapMaHOB II BKJIIO­

'IeHHH ,ZJ;OHHbiX OCa,ZJ;KOB 03epa (eM. pHC. 6) CBH,ZJ;eTeJibCTByeT 0 CJia6oii 3aBH­

CHMOCTH npOIIeCCa 3aXBaTa MHHepaJibHbiX arperaTOB OT YCJIOBHH o6pa30BaHHH 

03epHOf0 Jlb,ZJ;a 1. JlorH'IHO npe,ZJ;nOJIOJKHTb, 'ITO KOJIH'!eCTBO II pa3Mep MHHe­

paJibHbiX BKJIIO'!eHHH BO Jib,ZJ;Y yBeJIH'IHBaiOTCH no Mepe npH6JIHJKeHH.H HHJKHeH 

IIOBepxHOCTH Jie,ZJ;HHKa KO ,ZJ;HY 03epa, B TO BpeMH KaK KOJIH'!eCTBO II pa3Mep 

3aMep31IIHX BO,ll;HbiX BKJIIO'!eHHH CJiyJKaT HH,ZJ;HKaTOpaMH CKOpOCTH HapacTaHHH 

KOHJKeJI.HIIHOHHoro Jib,ZJ;a: '!eM 6oJihiiie KpynHhiX BO,ZJ;HhiX KapMaHoB B KepHe, 

TeM Bbiiiie 6hma cKopocTb pocTa Jib,ZJ;a. TaKHM o6pa30M, cJioH c nOBhiiiieHHbiM 

co,ZJ;epJKaHHeM KpynHhiX MHHepaJibHbiX BKJIIO'IeHHii (3548-3553 II 3606-3608 

Y), KOTOpbie, B lleJIOM, xapaKTepH3YIOTC.H nOHHJKeHHOH KOHIIeHTpaiiHeii BO,ZJ;HbiX 

KapMaHOB, ,ZJ;OJIJKHbl COOTBeTCTBOBaTb CJIOHM Jlb,ZJ;a, C<j:lOpMHpOBaBIIIHMC.H B6JIH3H 

.lHHHH HaJieraHHH HJIH Henocpe,ZJ;CTBeHHO Ha KOHTaKTe Jie,ZJ;HHKa C nO,ZJ;CTHJiaiO­

IIIHMH ropHbiMH nopo,ZJ;aMH. HaJIH'!He KpynHhiX o6JIOMKOB ropHbiX nopo,ZJ; (,ZJ;o 

4 MM B nonepe'IHHKe) B MHHepaJibHbiX arperaTax B cJioe 3606-3608 M (Jleu­
'lemcoe U ap., 2005; Leitchenkov et a[., 2007) yKa3hiBaeT Ha TO, 'ITO OHM 6hiJIH 

3axBa'!eHbi Jib,ZJ;OM B npo11ecce 3K3apa11HH Jie,ZJ;HHKOM noBepxHoCTH no,ZJ;Jie,ZJ;HHKO­

Boro OCTpOBa, JieJKamero B 40 KM BBepX no JIHHHH TOKa Jlb,ZJ;a OT CKBaJKHHbl. 

CJie,ZJ;oBaTeJibHO, rrepBoHa'!aJibHaH cTpyKTypa HHJKHHX cJioeB KOHJKeJIHIIHOHHoro 

.Th,ZJ;a, o6pa30BaBIIIHXC.H ,ll;O rrepeCe'!eHHH Jie,ZJ;HHKOM OCTpOBa, MOrJia rrpeTepneTb 

CYIIIeCTBeHHbie H3MeHeHHH B pe3yJihTaTe B3aHMO,ZJ;eiicTBH.H ,ZJ;BHJKYIIIerocH Jie,ZJ;­

mma c JIOJKeM. 
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Puc. 6. KollU'lecmeo JltUIIepallbllbiX 6KlliO'leiiUU u eoaHbiX KapMaHOB 6 KepHe 
o3epHozo .llbaa U3 CKBG.JICUHbt 5f-1. 3amyweeaHHbte 30Hbt nO'Ka3bteaiOm u11mepea.1bt 

KepHa (3548-3553 .M, 3606-3608 M) c noebtwe111wu 'KOHU,eHmpau,ueu KpynHbtX 
BKlliO'IeHuii ao/1/lbiX ocaaKoe 03epa Bocmo'K 

5. MMHepanon1LfeCKMe 11 M30TonHbte 

MCCfleAOBaHM~ BKfliOLfeHMM AOHHbiX OCaAKOB 

B KepHax o3epHoro flbAa 
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ITpuse,neHHaH s pa3.ne11e 2 oueHKa MO!llHOCTI1 oca.no'-IHoro '-lexJJa o3epa B oc­

TOK, JlO-BH,ll11MOMy, XapaKTep113yeT CYMMapHyJO MO!llHOCTb KOHCOJJ11.ll11pOBaHHbiX 

(.npeBH11X) 11 pbiXJJbiX (6o11ee MOJJO.l\bi x) oca.nKoB Ha .nHe o3epa. MomHoCTb rroc­

JJeAHI1X, CKOpee BCero, He3Ha'-!11TeJJbHa llO c p aBHeHHIO C MOll.(HOCTb!O ,npeBHlofX 

OCa,llO'-!Hbi X 110p0,n, HO 11MeHHO BKJJIO'-IeHI15I MOJJO,llb! X 03epHbl X OTJIOJKeHHH C 

60JJb!llei:'I CTerreHb!O BepOHTHOCTH MOr 1111 6bJTb 3aXBa'-!eHbl o6pa3y!O!lli1MCH Ha 

HHJKHeH llOBepXHOCTI1 JJe,llHHKa 03epHb!M Jlb,l\OM 11 llOllaCTb B JJe,llHHOH KepH, 

.U06bJBaeMb!H 113 CKBaJKHHbl Ha CTaHUHH B OCTOK. J1CCJJe,nosaHI1H, npoBe,lleHHbJe 

crreuHaJJwcTaMH BHI1I1 0 KeaHreoJJorHH, rro3BOJJI1JJI1 ycTaHOBI1Tb, '-ITO MHHepaJJb­

Hbre BKJJIO'-IeHI1H B 03ep HOM Jlb.llY 1 CO.UepJKaT o6JJOMKI1 JJI1TJ1(lJHU11pOBaHHbiX 

OCa):(O'-!HblX nopO):( BeJJH'-111HOH 0,5-4,5 MM ( p 11C. 7), CBI1):(eTeJJbCTBY!Oll.(HX 0 

HaJJH'-11111 Ha 3arraLIHOM no6epeJKbe 03epa B OCTOK OTHOCJi!TeJJbHO npeBHJiiX (rra­

JJe030HCKO-Me3030ikKHX) KOMrrJJeKcos B ocTO'-IHO- AHTapKTif'-leCKOH rrJJanpop ­

Mbi. YcTaHOBJJeHO, '-ITO 06JJOMKJil 11Me!OT pa3JJI1'-!Hblll MHHepaJJbHb!H COCT3B 11 

rrpe,llCT3BJJeHbl apK030BbiM11 neC'-!aHJ1K3MI1, KB3pU-X110p!i1T-CJJIO,ll5IHbiMI1 11 llOJJe­

BO!llll3T- XJJOpHTOBbiMI1 aJJespoJJHTaMw. BCTpe'-IaJOTCH o6JJoMKJil Ha 90% cJJoJKeH ­

Hbre anaTI1TOM. O cHOBHbi MH aKueccopHbiMJil MI1HepaJJaMJf HBJJHJOTCH: MameniT, 

pyTwJJ, 11JJbMeHI1T, rrponyKTbi BbrBeTpl!saHIIH OKCil.llOB TI1TaHa 11 JKeJJe3a, anaTwT, 

U11pKOH, KCeHOTH~! 11 MOH3UHT. 
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Puc. 7 (Clle6a). CDomozpacjJUR UJJIUcjJa c o6/l0;\11WMU ZOpHblX nopoa U3 KpynHOlO ocaao'lHOlO 
6/WOWHUR 6 JJeamw.~t Kepue c llly6uHbt 3608 M. Ha 6pe3Ka:x noKaJaHbt .MuKpocjJomozpa· 

¢uu o6Jto.MK06 4 u 7 6 ompa:JICeHHbtx 3/leKmpoHa:x:. B o6JJ0,\1Ke 4 npeo6Jlaaaem K6apu, 
(cepbte 36pHa), a 06/lO.MOK 7 npew.tyw,ecm6eHHO C/lOJ/CeH nllQZUOK.!1G30'11 U CJ10UCmbt.MU 

CUJ1UKQmaJotu; 6eJ10e 3epHO - U,UpKOH. 
Puc. 8 (cnpa6a). YpaH·C6UHU,06QJl U30mOnHQJl aualpaJot.Ata c KO/lKOpaueil u zpacjJuK 

(6pe3Ka) omHocumellbHoil 6epoRmHocmu pacnpeaeReHUR 603pacmo6 u,upKOH06 (!i.epHGJl 
CnllOWHa.Jl /lUHUJl, 23 onpeaeJleHUR) U A10Hau,um06 (KpaCHQJl nyHKmUpHGJl .~U11UJI, 
5 onpeae.qeHuii) 6 .~tzmepa..qbHbtx 6Kll10tteHUR.:r, o6HapyJICe1111btX 6 !leaRHO.M KepHe 

co cmauu,uu BocmoK (Leitchenkov et a!., 2007). 

B 06Hapy)KeHHbiX ypaHCO,llep)KallU1X MHHepa.rrax Ha BTOpH'"IHO·HOHHOM MHK­

p030H,lle BhiCOKoro pa3pewem·IH SHRIMP- II (BCEfEl1) 6b!Jm H3Y'"!eHbi cooT­

HoweHHH H30TOTIOB ypaHa 11 CBHHl{a. ITony'"leHHbie H30TOTIHbie .nan1pOBKI1 .ne­

Tp11TOBhiX MHHepa.TIOB 1103BOJIJ.1JIJ.1 Bbi.D.eJUITb ,liBe 11peHMYl1IeCTBeHHbie rpyTITibl 

B03paCTOB B HHTepBa.Tie 0,8-1,3 11 1,6-2,0 Mllp,ll. JieT (p11C. 8), KOTOpb!e CBJUie­

TeJibCTBYIOT 0 pac11pOCTpaHeHHI1 BemecTBeHHb!X KOMTIJieKCOB COOTBeTCTBYIOliiefO 

B03paCTa B KopeHHOM JIO)Ke UeHTpa.TibHO~I AHTapKTI1.llhi (pai1oH rop faM6ypuesa), 

OTKy.lla, KaK 11pe,lii10JiaraeTCH, np011CXO.li.I1Jl CHOC .D.eTp11TOBbiX l{11pKOHOB 11 MOHa­

U11TOB, BbUIBJieHHb!X B COCTaBe 06JIOMKOB TIOpO.ll. 3aXBa'"leHHb!X 03epHb!M Jlb.li.Ol\1 

(Leitchenkov et al., 2007) . 
Ba)!(HbiM pe3yJihTaTOM Hccnet~oBaHHti CTa.rro o6Hapy)KeHI1e B O.li.HOM 113 ocat~o'-1 -

Hhi X BKJIIO'feHHM C rny6HHbl 3559 M MeJIKI1X (5-10 MKM) KpHCTaJIJIOB CYJibcp11.li.HbiX 

MHHepa.TIOB: MOJIJ16.lleHI1Ta, ccpa.rrepHTa 11 .liBYX 3epeH 11Hp11Ta, O.li.HO 113 KOTOpb!X 

TIO':ITH 110JIHOCTb!O 3aMemeHO OKHCJIOM )KeJie3a (Jlei1tteH.K08 u ap., 2005). Bee 3TH 

MI1Hepa.Tibi HBJIHIOTCH npO.li.YKTaMI1 fH,llpOTepMaJibHOH .D.eHTeJibHOCTH, 11 BCTpe':laiOT­

CH KaK B MeTaMopqm'"leCKI1X nopo,11ax, TaK 11 s cospeMeHHhiX oca.nKax (HanpHMep, 

B p11qlTOBbiX 30HaX OKeaHa HJII1 B aKTHBHhiX p11cj:>TOBbiX 30Hax KOHTHHeHTOB ), a, 

CJie.liOBaTeJibHO, i\IOfJIH OKa3aTbC5l B ,liOHHb!X OTJIO)KeHI15lX JIY!60 3a ClfeT 3K3apal{HH 

KOpeHHOfO OCHOBaHI15l, JII160 B pe3yJihTaTe ::lH.liOreHHb!X npoueCCOB, T.e. 3a ClfeT 

TIOCTYI1JieHH5l cpJII011,liOB ( ropH411X paCTBOpOB, HaChlllleHHbiX ra3aMJ1) H3 rny611HHb!X 

cnoes 3eMHOi1 KOpbr o3epa BocTOK. B nOJib3Y MeCTHoro 11pOHCXO)K.lJ.eHI1H cynhcp11-

.nos CBM.D.eTeJibCTByeT xopowo coxpaHHBWMCH 11epB114HaH (Ky611'-!eCKM) orpaHKa 

KpHCTaJIJia 3aMeWeHHOfO 1111pHTa (JleutteHKOB U ap., 2005). f11.ll.pOTepMa.TibHaH aK­

THBHOCTb B 03epe BoCTOK MO)KeT 6b!Tb CBH3aHa C TIO,llbeMOM ropH'"IHX 11JiaCTOBbiX 

BO.ll. 110 my611HHb!M pa3JIOMaM, orpaHJ1411BaiOll{HM p11cpTOBbiM rpa6eH, B pe3yJibTaTe 

He3Halfi1TeJibHb!X 110 aMI1JIHTY.ll.e TIO.lJ.BJ1)KeK 6JIOKOB cpyH,llaMeHTa ( CM. pa3.D.eJI 2). 
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6. 3aKOHOMepHOCTM 3BOfliOL(MM 

erpoeHMfl o3epHoro flbAa 

K •nrcJiy ceoiicTB 03epHoro JibtJ.a, KOTOpbie noTeHUWaJihHO MoryT 6hiTh reHe­

TI1'leCKMMM rrp113HaKal\1!1, HeCyl.ll,I1MI1 !1HcpOpMaU!110 06 YCJIOBI151X ero o6pa30BaHI151 

11 nt:tJ.pOJIOfJ1l.JeCKOM pe)KJ1Me ITOtJ.JietJ.H!1KOBOfO BOtJ.OeMa, B rrepByJO O'lepetJ.b, OT­

HOC.HTC.H CTpoeHwe JibtJ.a, ero ra3ocoaep)KaHMe 11 M30TOITHhiH cocne. 

K HaCTomueMy epeMeHM rronHOCThJO 3aeepweHbi HerrpepbiBHhie wccJieaoeaHM.H 

CTPYKTYPbi 11 CTpoeHM.H 03epHoro JibtJ.a no ecei1 ll.TI!1He KOJIOHKI1 KepHa CKBa ­

)!(!1Hhi Sf- 1 tJ.O rny6!1Hbl 3667 M (EKaUKWi U ap., 2009; Jiune1iiC08 U ap., 2010). 
11CCJJetiOBaHI151 I1pOBOll11JII1Cb B TOHKHX ITJJaCTHHaX JlbtJ.a TOJ!I.ll,J.1.HOW 3-5 MM, 

Bbipe3aHHbiX BllOJlb OCH KepHa, 11 B J.1.3fOT0B}JeHHblX 113 3TI1X ITJiaCHIH lli.T!!1cpax 

TOJTLI.lHHoi1 0,2- 0,4 MM. O HM BKJTJOlJaJII1: HenpepbiBHOe KapTMpoeaHI1e rpaHHU ce­

YeHHi1 Kp11CTaJIJJJ1lJeCKHX 11Hll11BI1tl.OB 11 H3MepeHHe OpHeHTHpOBKI1 HX rJiaBHblX 

Kp11CTaJIJTorpacpH'-IecKHX ocei1 ( c - ocei1 ). 

AHaJII13 pe3yJJhTaTOB rreTporpacpH'leCKHX MCCJlellOBaHHH KepHa ITOKa3aJI, 'ITO B 

rrpenenax CJioee o3epHoro JJblla 1 11 2 Ha6JTIOllaiOTC.H yeeJJHlJeHHe cpenHero pa3Me­

pa 3epeH 11. pa3BHTMe cy6ropH30HTaJihHOH opHeHTHpOBKH HX c-oceJ;'r no Mepe yee­

JIH'leHH.H rny6HHhr 3aJieraHH.H (yMeHbWeHH.H B03paCTa) Jib.lla (pHC. 9). YKa3aHHbie 

Bo3pacr o3epHoro IlbAa, TbiC. neT 
40 30 22 18 
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Puc. 9. l13.!tteHeHue pa3.!ttepa a u opue11mupo8KU 6, 8 JledRHbt:X KpucmaMo8 no llly6uHe 
8 CJ!ORX oJepHOlO Jlbda 1 u 2 no danHbL\t B . .H. JluneHK08a c coa8mopa.~tu (2010): 

a - Cl!UlJife/11/ble npOQJU.lU cpeOHelO OUCUtempa KpUCTnQ.'l./106.' 1 - CK0Jlb3R/4ee cpe011ee llO 3 .11 ; 
2 - CKOJJb3R!4ee cpeo11ee no 5 ,It; 6 - UJ.IIeHeHue no llly6uHe 'lUCJJa ce'lellwl KpucmaJI.JWB 11a 
1 ·"' OJJU/Ibl KepHa, C·OCU KOmOpbLX Jle:J/Cam noo Yl/10.\t 0-10" K lOpl130111nQ.7biiOU ll.70CKOCTnU 

(1 - peJyJJomambl UJ.llepeHuiJ, 3 - CK0,1b3R!4ee cpeouee no 3 .11) u 45-55" (2 - peJy.Jomambl 
UJ,ltepeuuiJ, 4 - CK0.7b3R!4ee cpeo11ee no 3 At). JlpR.~tbL\tU .JUHUR.MU 11a pucy11Ka.1: a u 6 noKa· 

301101 mpeltObl, xapaKmepU3YI0/4Ue pa36Umue 3QKOH0.1tep110l0 cmpoeHUR KOIIJ/Ce!IRLiUOHHOlO JlbOQ 
(poem Kpucma.7M6 u noRB.7euue npeLLIIY!4eetmJeiiiiOi1 cy6zopU30Hma.1bHOi1 opuewnupoeKu c-oceiJ) 
6 C.WR.X 03epHOlO JlbOQ 1 u 2; B - ouazpa.'lt..\fbl opueHmllpOBKll c-oceiJ KpUCnlQ.lJJU'leCKliX UHOUBU· 

oo6 e YKaJallltbL'C u11mepea.wx z..1y6u11 
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TeH.lJ:eHIJ;HH OTLieTJIHBO npOCJie)KHBaiOTC.H Ha npOT.H)KeHHH Ka)K.lJ:OrO H3 CJIOeB, HO 

HapyrnaiOTC.H (npepbiBaiOTC.H) B norpaHH'IHOH 30He Me)K.lJ:Y HHMH,, KOTOpM COOT­

BeTcTByeT HHTepBaJIY rJiy6HH 3606-3608 M C nOBbillieHHbiM CO.ll:ep)KaHHeM Kpyn­

HbiX MHHepaJibHbiX BKJIIOLieHHH. 

TaKHM o6pa30M, KaK B cJioe 03epHoro Jib.ll:a 1, TaK H B CJioe 03epHoro Jib.ll:a 2 
3BOJIIOIJ;H51 CTpOeHH.H Jie.lJ:.HHOH nopO.ll:bl no rJiy6HHe OTBetiaeT KJiaCCHLieCKOMY 3a­

KOHy reoMeTpHLieCKOrD OT6opa, B COOTBeTCTBHH C KOTOpbiM npeHMyii(eCTBeHHOe 

pa3BHTHe B npou;ecce CTeCHeHHOro ( OpTOTpOnHOrO) pOCTa noJiyLiaiOT KpHCTaJI­

JIHLieCKHe HH.lJ:HBH.lJ:bl, OpHeHTHpOBaHHbie CBOHMH a-OC.HMM ( T.e. HanpaBJieHH.HMH 

MaKCHMaJibHOH CKOpOCTH pOCTa) nepneH.ll:HKYJI.HpHO <i>poHTy KpHCTaJIJIH3aiJ;HH. 

IIpe.ll:CTaBJieHHbie Ha pwc. 9 CTPYKTYPHI>Ie .ll:aHHI>Ie nO.ll:TBep)K.lJ:aiOT BbiCKa3aH­

Hoe Bbillie npe.ll:nOJIO)KeHHe 0 TOM, LITO Me)K.lJ:Y o6pa30BaHHeM CJIOeB 03epHOro 

Jlb.ll:a 1 H 2 cyii(eCTBOBaJI nepepbiB, CB.H3aHHbiH C npOXO)K.lJ:eHHeM Jie.lJ:HHKa Liepe3 

OCTpOB. Ha.ll: OCTpOBOM HapacTaHH.H BO.lJ:HOrO Jlb.ll:a He npOHCXO.lJ:HJIO, a 3aKOHOMep­

HOe CTpOeHHe HH)KHHX CJIOeB 03epHoro Jlb.ll:a, c<PopMHpOBaBlliHXC.H Bbillie no Tetie­

HHIO Jie.lJ:HHKa (B npOJIHBe), cyii(eCTBeHHO HapylliHJIOCb B pe3yJinTaTe .ll:e<PopMaiJ;HH 

3THX CJIOeB npH B3aHMO.lJ:eHCTBHH Jie.lJ:HHKa C nO.lJ:CTHJiaiOII(eH ropHOH nopO.ll:OH. 

HH)Ke no TeLieHHIO Jib.ll:a oT ocTpoBa npou;ecc reoMeTpHLiecKoro oT6opa pacTymwx 

H3 BO.lJ:bl Jie.lJ:.HHbiX KpHCTaJIJIOB B0306HOBHJIC51, HO y)Ke Ha Jie.lJ:.HHOM OCHOBaHHH C 

BH.lJ:OH3MeHeHHOH CTpyKTypoif. 

Pa3BHTHe cy6ropH30HTaJibHoii opweHTHpOBKH c-oceii KpHCTaJIJIOB KOH)KeJI.HIJ;H­

OHHoro Jlb.ll:a Ha CTa.lJ:HH HX OpTOTpOnHOrO pOCTa H3 npeCHOH BO.lJ:bl MO)KeT pe­

aJIH30BbiBaTbC51 TOJibKO B CJIJLiae HaJIH'IH.H nepeOXJI~eHHOH BO.ll:bl y <i>pOHTa 

KpHCTaJIJIH3au;ww (lllyMcKuu, 1955; lfepenmwB, 1968; Folly6eB, 2003). TaKHM o6-

pa3oM, ycTaHOBJieHHbie TeH.lJ:eHIJ;HH 3BOJIIOIJ;HH CTpOeHH.H Jlb.ll:a, HapaCTaiOII(ero Ha 

no.Z~:ornBy Jie.lJ:HHKa B.ll:OJib JIHHHH TOKa VFL (eM. pwc. 5), CBH.lJ:eTeJibCTBYIOT o 

B03MO)KHOCTH nocTynJieHH.H nepeOXJia)K.lJ:eHHOH BO.lJ:bl H3 CeBepHbiX paHOHOB 03epa 

BOCTOK B MeCTa o6pa30BaHH51 03epHOrO Jlb.ll:a 1 (npOJIHB Me)K.lJ:Y OCTpOBOM H 3a­

na.ll:HbiM 6eperoM 03epa) H o3epHoro Jib.ll:a 2 (rJiy6oKOBO.lJ:HM LiaCTb 03epa Me)K.lJ:Y 

ocTpoBoM H cTaHu;weii BocTOK). 

7. fa30BbiM pe>KMM o3epa 

HccJie.lJ:OBaHHe ra3oBoro pe)KHMa nO.ll:Jie.lJ:HHKOBoro 03epa - Heo6xo.ll:HMM co­

CTaBHM LiaCTb H3JLieHH51 ero KaK 3KOCHCTeMbl. fa30BbiH COCTaB 03epHOH BO.lJ:bl 

.HBJI.HeTC.H TeM napaMeTpOM CHCTeMbi, KOTOpbiH onpe.ll:eJI.HeT H O.lJ:HOBpeMeHHO OT­

pa)KaeT BH.lJ:OBOe pa3H006pa3He nO.ll:Jie.ll:HMKOBOH MHKp06HOTbl, C03.ll:aeT ycJIOBH.H, 

cnoco6CTBYIOII(He HJIH npen.HTCTBYIOII(He pa3BHTHIO )KH3HH nO.ll:O Jlb.ll:OM. 

IlpHHIJ;HnHaJibHM CXeMa HCTOLIHHKOB H CTOKOB ra30B B nO.ll:Jie.lJ:HHKOBOM 03epe 

npHBe.ll:eHa Ha pwc. 10, a. OcHOBHbiMH npou;eccaMH, KOHTpOJIHpyiOII(HMH ra30BbiH 

pe)KHM o3epa BocTOK, cJiy)KaT: 1) nocrynJieHHe aTMoc<PepHbiX raJoB Liepe3 Jie.lJ:HHK 

B pe3yJinTaTe TMHH.H Jie.lJ:HHKOBOrO Jlb.ll:a B ceBepHOH tiaCTH 03epa H 2) aKKYMYJI.H­

I(H.H aTMoc<PepHbiX ra30B B 03epe 3a CLieT o6pa30BaHH51 (B lO)KHOH tiaCTH 03epa) H 

BbiHOCa 3a npe.ll:eJibl 03epHOH KOTJIOBHHbi KOH)KeJI.HIJ;HOHHOrO Jlb.ll:a, KOHIJ;eHTpaiJ;H.H 

ra30B B KOTOpOM Ha .ll:Ba-TpH nop.H.ll:Ka HH)Ke, '!eM B TaiOII(eM Jie.lJ:HHKOBOM Jlb.Zl:Y· 

OcTaJibHbie cocTaBJI.HIOII(He ra30Boro 6aJiaHca o3epa (nocrynJieHHe ra30B co .ll:Ha 

o3epa, norJioii(eHHe H Bbi.lJ:eJieHHe raJoB, CB.H3aHHoe c 6woreoxHMHLieCKHMH peaK­

IJ;H.HMH), no-BH.ll:MMOMY, wrpaiOT BTopocTeneHHYIO poJib. TaKHM o6pa3oM, ra30BbiH 

COCTaB 03epHOH BO.ll:bl B OCHOBHOM onpe.ll:eJI.HeTC.H 6IO.lJ:)KeTOM aTMOC<i>epHbiX ra30B 
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Puc. 10. AKKY"Ity.'!JIU,UR 2G308 8 noa"1eaHUK080.M 03epe BocmoK 
(aaanmupOBGHHble UJUIIOCmpau,uu U3 pa6ombt JiuneHKOB U ap., 200]): 

a - cxe.<ta ocHOBitb/X ucmot~HWW8 u cmoK08 ZG308 8 noa!leaHuKo80M o3epe: 1 - nocmyn.7eHue 

G/TLIIOC</JepHbL"t: ZG308 8 o6.1GCfflU aoHHOZO fflaJIHUJI .1eaHUK080ZO .1~G (M); 2 - nocmynlleHUe 

ZG308 C zui)pomep .MG..1bHbL\IU 80aa.MU no pG3.10,!tG.AI 3e"IIIIOU KOpbl (zuapamoo6pGJyiOUJ,Ue ZG3bl U3 

ucmot~HUK08 1 u 2 o68eaellbl pa.<tKa.~tu); 3 - poem KOIIl{eHmpa4uu pacm8opeHHbLl: 8 o3ep e ZG308 8 

p e3y.7bmame lfpUcmG..'!J1U3G4UU 80abl 8 06.1acmu Hapacmai/UJI KOII:JICe.7Ji l {UOHIIOZO .7~G (f); 4 - 8bl· 

HOC KOIIJICI!,1R4UOHIIOZO .1ba a U coaep :HCG!IJ,U..'CCJI 8 11e. 11 ( 8 111!31/G'IUffle!l bHO,!I KO.Wllecmee) ZG308 3G 

npea~7bl o3epa; 5 - nompe6!1e11ue u 8blae!lel/ue ZG308 8 p e3y llbmame 6uozeoxu..\lut~ecKu..-r p eaKu,uii 

8 Oca aKax U 8 80a 110.11 CJIOI!. 6 - pGC'II!fflHbll! KpU8bte U3.lteHeiiUJI KOHU,I!IImpGU,UU lG308 

8 03epHOU 80ae 8 3G8UCU.MOClnU om 'IUCJIG 4UK.108 ( T) nOJII/OlO 8oaoo6.1teHG 03epa 

N2 11 0 2. 06beM B03llyxa, eJKeronHo <<3aKa'-IHBaeMoro!> B 03epo 113 aTMoccpephi , 

ouemiBaeTCH B 1,8-3,5 106 M3 (yTO'-IHeHHaH oueHKa no naHHbiM pa6oThi Jlunemwe 
u ap., 2003). 

EoJibWHHCTBO ra30B, nOTeHUI1aJibHO y 'laCTBYIOWHX B cpopMHpOBaHHH ra3osoro 

peJKHMa o3epa BocToK, HBJIHIOTCH mnpaToo6pa3yiOlllHMH (eM. pHc. 10 a). TiocJienHee 

03HalJaeT, '-ITO npH COOTBeTCTBYIOlllHX napUHaJibHbiX nasJieHHHX 3TH ra3bl MOfYT o6pa-

30BbiBaTb C BO,ll,Oii ra30Bb!H mnpaT - HeCTeXHOMeTpH'-!eCKOe COe,ll,HHeHHe KJiaTpaTHOfO 

THTia, CMeWaHHbiJ1 COCTaB KOTOpOrO 6yneT onpen eJIHTb paBHOBeCHYJO C HI1M KOHUeHT­

paUI-110 ra30B, paCTBOpeHHblX B 03epHOH BO,ll,e. 

PoCT conep)!(aHHH OCHOBHbiX ra30B (N2 11 0 2) B BOlle 03epa llO )lOCTH/KeHHH COCTOH­

HHH paBHOBeCHH C fl1llpaTHOH cpa30H OnJICbJBaeTCH ypaBHeHI1eM (JluneJtKOB U ap., 2003): 

(1) 

B KOTOpOM eL - o6lUee conepJKamte ra30B B 03epHOtl Bone; eM/ - 06lUee con epJKaHHe 

fa3a B TaiOIUeM JiellHHKOBOM Jlb)le (eM/ "' 0,090 CM3r ·1
) , t - BpeM.H, a tR - nepHO)l 

BpeMeHH, 3a KOTOpblH npOHCXO)li1T TIOJIHOe o6HOB.7JeHHe BOllbl B 03epe. 

)lo MOMeHTa Ha'-!aJia rHnpaToo6pa3oBaHH.H B 03epe, o6lUee ra3oconepJKaHI1e 03ep­

Hoi1 BOllbl paBHO CYMMe KOHUeHTpaUHH paCTBOpeHHbiX a30Ta 11 KHCJIOpO,ll,a np11 COOT­

HOWeHHH / 0 2 = 3,7 (KaK B aniOccpepHOM so3nyxe). B cooTBeTCTBIIH c 3aKoHa~IH 
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~MOHMpOBamr.H ~ByxKOMIIOHeHTHOH ra30BOH CMeCM, yqacTByiOru;eH B o6pa30-

BaHHH rn~paTHOH <)la3bi, rrepBbie fM~paTbi, KOTOpbie 6y~yT o6pa30BbiBaTbC5I B 03epe, 

.Jn"DKHbi 6biTb o6oraru;eHbi a30TOM. CJie~oBaTeJibHO, ~aJibHeH:rnee yBeJIMqeHMe Macchi 

1330Boro rM~paTa B rrpoiiecce HerrpepbiBHOH aKKYMYJI.HIIMM ra30B B 03epe 6y~eT rrpHBO­

.DITb K IIOCTeJieHHOMY o6e~HeHMIO JKM~KOH <)la3bi a30TOM, yBeJIMqeHMIO KOHIIeHTpaiiMM 

p:acrnopeHHOfO KMCJIOpo~a M C~BMry COCTaBa fM~paTHOH <)la3bl B CTOpOHY MeHbiiiMX 

311aqeHMH N/02• 3BOJIIOIIM5I ra3oBoro cocTaBa 03epHoH: BO~bi no aToMy CIIeHapMIO 

oro6pa:>KeHa Ha pH C. 1 0 6, Ha KOTOpOM BpeM.H Bbipa:>KeHO qifCJIOM IIMKJIOB IIOJIHOfO o6-

HOB.JieHM5I BO~bi B 03epe T = tjtR" Ha rpa<)lMKe BM~HO, qTo qifCJIO IIMKJIOB TE' He06XO~M­
loiHX ~ ~OCTMJKeHM5I COCT05IHM5I fa30B0f0 paBHOBeCM5I B 03epe, paBHO 29. 

nep5I BO BHMMaHMe cyru;eCTByiOru;Me OIIeHKM rrepMO~a IIOJIHOfO B0~006MeHa 
(5-100 TbiC. JieT) M B03paCTa 03epa (IIOp5I~Ka 15 MJIH JieT), MOJKHO 3aKJIIOqlfTb, qTO 

Bepo5ITHOCTb ~OCTMJKeHM5I ra30B0f0 paBHOBeCM5I B 03epe BeCbMa BeJIMKa (Lipenkov, 
Iscomin, 2001; McKay eta!., 2003). B aTOM cJiyqae KOHIIeHTpaiiM.H pacTBopeHHOro B 

BO.le o3epa BocToK KMCJiopo~a (rrop.H~Ka 0,8 r/JIMTp) rrpMMepHo B 30pa3 rrpeBbrrna­

er ero KOHIIeHTpaiiMIO B rrepeHaCbiru;eHHbiX B03~YXOM IIOBepXHOCTHbiX aHTapKTM­

'IeCKMX o3epax c MHoroJieTHMM Jie~.HHbiM rroKpOBOM (Wharton eta!., 1986). TaKa.H 

cpe.n:a 5IBJI5IeTC5I yHMKaJibHOH B 6MOJIOflfqecKOM IIJiaHe (Bulat eta/., 2003). 0Ha MO­

XeT OKa3aTb cepbe3HOe C~epJKMBaiOru;ee BJIM5IHMe Ha pa3BMTMe JKM3HM B 03epe M 

norpe6yeT CIIeiiMaJibHOH a~arrTaiiMM o6MTaiOru;MX 3~eCb MMKpoopraHM3MOB. 

B COOTBeTCTBMM C HOBbiMM OIIeHKaMM paCTBOpMMOCTM aTMOC<)lepHbiX ra30B BO 

.:n..:zy (Ikeda-Fukazawa eta!., 2005), ra3oco~ep:>KaHMe o3epHoro Jib~a, Haxo~.Hru;e­
IOC.H B paBHOBeCMM C rrpe~eJibHO HaCbiru;eHHOH paCTBOpeHHbiMM ra3aMM IIO~Jie~HM­
J;oBOH BO~OH, ~OJIJKHO COCTaBJI5ITb 1, 7 ·1 0-4 CM3 r-1• 3KCIIepMMeHTaJibHbie ~aHHbie 
o6 o6ru;eM co~epJKaHMM ra3a ( V) B KepHe o3epHoro Jib~a, rroJiyqeHHbre B rrepMo~ 
Mllf, rroKa3biBaroT, qTo ToJiru;a o3epHoro Jib~a 1 (3538-3609 M) xapaKTepM3yeTc.H 

DOBbiiiieHHbiM M qpe3BbiqaHHO M3MeHqlfBbiM ra30CO~epJKaHMeM, KOTOpOe B OCHOB­

HOY orrpe~eJI5IeTC5I KOHIIeHTpaiiMeH BO Jib~Y 3aMep3IIIMX JKM~KMX BKJIIO'IeHMH. 06 

310Y CBM~eTeJibCTByeT COIIOCTaBJieHMe pe3yJibTaTOB M3MepeHM5I V C KOJIIfqeCTBOM 

BO.J.HbiX KapMaHOB B o6pa3IIaX Jib~a, MCIIOJib30BaHHbiX ~JI5I ra30BbiX aHaJIM30B 

(pnc. 11). 

B 03epHOM Jib~Y 2 cqeTHM KOHIIeHTpaiiM5I KapMaHOB Ha II0p5I~OK HMJKe, qeM B 

BHIIIeJieJKaru;eM CJIOe, M, CJie~OBaTeJibHO, 3HaqeHM5I V ~OJIJKHbi 6biTb 6JIM3KM K ypOB­

BD paCTBOpMMOCTM ra30B BO Jib~y, HaX0~5Iru;eMC5I B paBHOBeCMM C 03epHOH BO~OH. 
KaK BM~Ho M3 pH c. 11, TeopeTMqecKMH ypoBeHb W-H-I, cooTBeTCTByroru;MH: ra3oco­

.:repJKaHMIO 1, 7 ·1 0-4 CM3 r-1, KOTOpoe ~OJIJKHO 6biTb xapaKTepHO ~JI5I Jib~a B paBHOBe­

OIH C 03epHOH BO~OH, HaCbiru;eHHOH aTMOC<)lepHbiMM ra3aMM B IIpMCYTCTBMM fM~pa­
Ya B03~yxa, rrpaKTifqeCKM COBIIa~aeT CO cpe~HMM ypoBHeM M3MepeHHbiX 3HaqeHMH 

r B 03epHOM JIMY 2 ( CM. pH C. 11 ). 

3aMeTMM, qTo ypoBeHb W-H-I cooTBeTCTByeT 1tU:JIC1teu rpaHMIIe ra3oco~epJKaHM5I 
roepHOfO Jib~a IIpH MaKCMMaJibHOH KOHIIeHTpaiiMM paCTBOpeHHbiX ra30B B 03epe 

B OTBeqaeT CJiyqaiO 6eCKOHeqHO MaJIOH CKOpOCTM pOCTa KpMCTaJIJIOB Jib~a, 
II:CK.TIOqaroru;eH o6pa30BaHMe JKM~KMX BKJIIOqeHMH M MeXaHMqecKMH 3aXBaT 

pacrnopeHHOfO B BO~e ra3a. IlpMHMMM BO BHMMaHMe HeHyJieByiO KOHIIeHTpaiiMIO 

BO.lHbiX KapMaHOB B 03epHOM Jib~Y 2, MOJKHO C~eJiaTb BbiBO~ 0 TOM, qTo BepXHMH 

c:IOll 03epHOH BO~bi, M3 KOTOpOrO o6pa30BbiBaJIC5I aTOT Jie~, XOT5I M 6JIM30K K 

HaCbiiiJ:eHMIO ra3aMM, HO eru;e He ~OCTMf ero. IlocJie~Hee, B CBOIO oqepe~b, MOJKeT 

CBn::{eTeJibCTBOBaTb JIM6o 0 IIJIOXOM rrepeMeiiiMBaHMM TaJIOH BO~bi, IIOCTyrraroru;eH 

:s o6.1:acTb o6pa3oBaHM5I o3epHoro Jib~a M3 ceBepHbiX paH:oHOB o3epa, JIM6o o 

B:ecraiJ:MOHapHOM COCT05IHMM CMCTeMbi Jie~HMK-03epo B IIeJIOM. 
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Puc. 11. Ta3ocoaep:Hca1lue o3ep1lozo llbaa u KOJlU1tecmeo eo~btx KapMmwe e U3Mepe1l1lbtx 
o6pa:JU,ax: 1 - pe3!fllbmambt U3MepeuUR ZI130coiJepJ1ca1iUJl JtbOa (V); 2 - KOJ!WtecmrJo rJOOubtx 
KapMauorJ rJ o6p113u,ax JlbOa, ucnoJtb3orJa1i1ibtx OJ!Jl U3MBpB1iUR V (pacCllumbtrJaJtOCb no oauubrn 

o6 o6oeMe o6p1131J,OrJ u pe3!fJtbmamaM onpeOBJ!BiiUJl Cllemuoii 'KOIIU,Biimpau,uu KapMauorJ, npeocmarJ-
J!BiillblM ua puc. 6). CmynBii•w= JlUilUJl (A) nOKI13btrJaem cpeouue yporJ1iu Zl13ocooepJ1ca1tUJl 

rJ mOJl111f1X JlBOuU'KOrJOZO JlbOa, osepuozo JlbOa 1 U 03epllOZO JlbOa 2; (B) - yporJBiib 1llj6GmrJUmBJlb· 
uocmu npu6opa; (C) - paCllemuoe 31ta1l81iUe Zl13ocoOepJ!cauUJl JtbOa rJ parJ1iorJecuu c osepuoii rJO­

ooii, '/iaCbtUJ,BiiliOU amMOCpepllblMU Zl13aMU rJ npucymcm6UU zuiJpama 6030ljXa (llUilUJl parJ1iOrJBCUJl 
W-H-I). Ilpu nocmpOB1iUU zpaljiu'Ka UGn0Jlb30(JaJIUCb Oallllbte pa6ombl (JlunBii'KO(J u op., 2010); za-
30COOepJ/Ca1tue JlbOa (C), coomrJemcmrJy10W,ee parJ1iorJecu10 rJoiJa-zuiJpam-JteiJ (W-H-I), 6ww pac­
Cllumauo c lj1lBmoM uorJbtx ou,euo'K pacmrJopUMocmu ZI130rJ rJO JlbOY (Ikeda-Fukazava et al., 2005) 

8. M3oronHbtilt pe>KMM o3epa BoeroK 

Ha rpaHiu~e Jie,n:HHKOBoro JII>,n:a arMoc<PepHoro rrpoHCXO)K,l(eHHJI H KOH)KeJIJIU:H­

OHHoro JII>,n:a, o6pa3oBaBiuerocJI H3 BO,n:or uo,n:Jie,n:HHKOBoro osepa, Ha6JIIo,n:arorcJI pes­

KHe H3MeHeHH5I H30TOI1HbiX XapaKrepHCTHK Jie,l(JIHOfO KepHa: CyrD:eCTBeHHO yMeHb­

rnaeTC5I H3MeHLIHBOCTb H30TOI1H0f0 COCTaBa Jlh,l(a IIO fJiy6HHe, KOvtPtPHU:HeHT Ha­

KJIOHa JIHHHH perpeCCHH oD(o180) yMeHbiiiaeTC5I C 8 ,l(O 4, a ,n:e:ifrepHeBbiM vKCU:eCC 

(dxs = oD- 85180)- C 14 %o (3HatJ:eHHe, xapaKTepHOe ,l(JI5I aTMoc<PepHOfO Jib,l(a) ,l(O 

7 %o. llocJie,n:Hee MO)KeT 6oiTh CBJI3aHo c rrocryrrJieHHeM B osepo m,n:porepMaJibHhiX 

BO,l(, o6ora~eHHbiX KHCJIOpO,n:OM-18. 

Boso6HoBJieHHe 6ypeHH5I rJIY60KOM CKBa)KHHhi Ha craHU:HH BocroK H HCcJie,n:oBa­

HHJI HOBOfO KepHa, ITOJIYtJ:eHHOfO B rrepHO,l( Mllf, I103BOJIHJIH rrpO,n:JIHTb HerrpepbiBHbiM 

I1pOtPHJib H30TOI1HOfO COCTaBa 03epHOfO Jlb,l(a ,l(O rJiy6HHbl 3650 M H 6oJiee rro,n:po6HO 

H3YtJ:HTb H3MeH"'IHBOCTb H30TOI1HbiX XapaKrepHCTHK 03epHOfO Jib,l(a 2, 3aJieraro~ero 
rJiy6)Ke 3609 M (EKaUXU1l u ap., 2005; Ekaykin et al., 2010). 

<DaKTOpbl, 0Ka3hiBaiO~He BJIH5IHHe Ha H30TOI1HbiM COCTaB tPOPMHpyro~erOC5I 03ep­

HOfO Jib,l(a, Moryr 6oiTh pas,n:eJieHhi Ha ,n:Be rpyrrrror. K rrepBoil OTHOCJITCJI ycJioBHJI Ha 
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KOHTaKTe Jie.D:HifK-03epo, onpe.n:eJI.HIOII(He MeXaHH3M o6pa30BaHH51 KOHJKeJI.HIJ;HOHHOfO 

Jib.D:a H 3HaLieHH51 3cpcpeKTHBHbiX KO::lcpcpHIJ;HeHTOB cppaKIJ;HOHHpOBaHH51, KO BTOpOH -

cpaKTOpbi, onpe.n:eJI.HIOII(He H30TOnHhiM COCTaB 03epHOM BO.ll:hi, H3 KOTOpOH o6pa3yeTC51 

Jie.D:, a HMeHHO: H30TOnHhiM COCTaB H KOJIHLieCTBO BOll:, nocTynaiOII(HX B 03epo B pe-

3YJihTaTe .D:OHHOfO Ta.HHH51 Jib.D:a H fH.D:pOTepMaJibHOM .D:e.HTeJibHOCTH Ha .D:He 03epa, CTOK 

BO.ll:hl H3 03epa (B BH.D:e 03epHOfO Jih.D:a HJIH JKH.D:KOM BO.ll:bi), a TaKJKe CTeneHh nepeMe­

IIIHBaHH51 nocTynaiOII(eM B 03epo BO.ll:hl C pe3H.D:eHTHOM BO.li:OM 03epa. 

q T06bi pa3JIHLIHTb BapHaiJ;HH H30TOnHOf0 COCTaBa 03epHOf0 Jib.D:a, CB513aHHbie C 

cpH3HLieCKHMH YCJIOBH.HMH Jih.D:006pa30BaHH51 H C KOJie6aHH51MH H30TOnHOfO COCTaBa 

CaMOM 03epHOM BO.ll:hi, 6biJia BBe.D:eHa HOBa.H cpyHKIJ;H.H.D:eMTepHeBOfO ::JKCIJ;ecca dxs4, CO­

OTBeTCTBYIOII(a.H THnHLIHOMY .D:JI51 KOHJKeJI.HIJ;HOHHOfO Jib.D:a HaKJIOHY JIHHHH perpeCCHH 

oD(o180) (Ekaykin et al., 2010): 

dxs4 = oD- 4,06 o1so. (2) 

3HaLieHHe dxs4 .D:JI.H 03epHOfO Jlh.D:a 6JIH3KO K 3HaLieHHIO ::JTOfO napaMeTpa .D:JI51 03epHOM 

BO.ll:hl H npaKTHLieCKH He 3aBHCHT OT KO::lcpcpHu;HeHTOB cppaKIJ;HOHHpOBaHH51 H yCJIOBHM 

KOH:>KeJI.HIJ;HOHHOfO Jlh.li:006pa30BaHH51. 

Ha npocpHJI.HX H30TonHhiX xapaKTepHCTHK 03epHoro Jih.D:a, noKa3aHHhiX Ha pHc. 12, 

MOJKHO Bbi.D:eJIHTh 4 HHTepBaJia rJiy6HH, OTJIHLiaiOII(HXC51 no xapaKTepy H3MeHeHHM 

H30TOnHOfO COCTaBa Jib.D:a no fJiy6HHe. 

IIepBhiM HHTepBaJI, 3539-3557 M, xapaKTepH3yeTc.H 6brCTphrM pocTOM co.n:ep:>KaHm:r 

T.HJKeJibiX H30TOnOB BO Jlh.li:Y fJiy6JKe OTMeTKH 3547 M, Ha KOTOpOH Ha6JIIO.D:aiOTC51 MH­

HHMaJibHhie .D:JI51 Bcero H3YLfeHHOrO pa3pe3a 3HaLieHH51 oDH 5180. HH3KOe co.n:ep:>KaHHe 

T.HJKeJibiX H30TOnOB B paHOHe 3547 M MOJKHO 06'h51CHHTh 6biCTpbiM pOCTOM KpHCTaJIJIOB 

BHyTpHBO.D:HOfO Jib.D:a B YCJIOBH.HX nepeOXJiaJK.D:eHH51 BO.ll:hi Ha KOHTaKTe C XOJIO.D:HbiM 

Jie.D:HHKOM (Salamatin et al., 2009). XapaKTep H aMnJIHTy.n:a BapHau;Hi1 dxs4 B yKa3aH­

HOM HHTepBaJie rJiy6HH CBH.D:eTeJibCTByeT 06 yBeJIHLieHHH CO.D:ep:>KaHH51 T.HJKeJibiX H30-

TOnOB B BO.D:e, H3 KOTOpOH o6pa30BhiBaJIC51 Jie.D:. 

BTopoM: HHTepBaJI, 3557-3617,5 M, xapaKTepH3yeTC51 3HaLIHMhiMH nepHO.D:HLieCKH­

MH H3MeHeHH51MH CO.D:ep:>KaHH51 KHCJIOpo.n:a-18 H He3HaLIHTeJibHhiMH (no cpaBHeHHIO 

C ::JKCnepHMeHTaJihHOM norpeiiiHOCTbiO) BapHaiJ;H51MH oD, LITO He .n:aeT B03MOJKHOCTH 

JEepeHHO H.D:eHTHcpHu;HpOBaTb npHLIHHbi yKa3aHHbiX BapHaiJ;HM 5180. BMeCTe c TeM, 

cyii(eCTBeHHbie H3MeHeHH51 dxs4 B npe.n:eJiaX .D:aHHOfO HHTepBaJia YKa3hiBaiOT Ha B03-

MOJKHOe H3MeHeHHe H30TOnHOfO COCTaBa BO.ll:hl 03epa. 

TpeTHM HHTepBaJI rJiy6HH, 3617,5-3633,0 M, xapaKTepH3yeTC.H cJia6oi1 H3MeHLIH­

BOCThiO 060HX H30TOnOB H MOJKeT paCCMaTpHBaTbC51 KaK nepeXO.D:Ha.H 30Ha OT BTOporo 

K LieTBepTOMY HHTepBaJiy. 

HaKOHeu;, LieTBepTbiM HHTepBaJI KepHa, 3633-3650 M, pe3KO OTJIHLiaeTC51 no CBOHM 

H30TOnHhiM cBOMCTBaM OT BhiiiieJie:>Kaii(eM LiaCTH pa3pe3a o3epHoro Jih.D:a. Co.n:ep:>KaHHe 

KHCJIOpo.n:a-18 no-npe:>KHeMy MaJIO MeH.HeTC51 C rJiy6HHOM, B TO BpeM.H KaK npocpHJib .n:ei1:­

TepH51 nOKa3biBaeT CKaLIK006pa3HOe H BeCbMa 3HaLIHTeJibHOe (Ha 0,7 %o) yBeJIHLieHHe 

oD Me:>K.n:y 3633 H 3635 M. Ko::JcpcpHu;HeHTbi KOppeJI.HIJ;HH H HaKJIOHa JIHHHH perpeCCHH 

oD(o180) CTaTHCTHLieCKH He3HaLIHMhl B npe.D:eJiaX ::JTOfO HHTepBaJia, LITO YKa3biBaeT Ha 

HecorJiacoBaHHoe H3MeHeHHe o6oHx H30TonoB no rJiy6HHe. Xo.n: H3MeHeHHM dxs4 B Jie­

JUIHOM KepHe B ::JTOM CJIYLfae nOJIHOCThiO onpe.n:eJI.HeTC51 XO.D:OM oD. CTOJih OTLieTJIHBOe 

OTCYTCTBHe KOppeJI.HIJ;HH Me:>K.D:Y oD H 5180 MOJKeT 6biTb Bhi3BaHO TOJihKO HeCOrJiaco­

BaHHhiM H3MeHeHHeM CO.D:ep:>KaHH51 T.HJKeJibiX H30TOnOB B 03epHOM BO.D:e BCJie.D:CTBHe He­

paBHOBeCHOfO, B OTHOIIIeHHH .n:ei1:TepH51, COCT051HH51 CHCTeMbi 03epO-nO.D:CTHJiaiOII(He 

IIOpO.ll:bl H H3MeHeHH51 HHTeHCHBHOCTH nOCTynJieHH51 fH.D:pOTepMaJihHbiX BOll: B 03epo. 
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Puc. 12. Ilpo</Jwzu U3omomtb1X xapmcmepucmuK o3eprww AWa (OD, i5 180 , dxs u dxs4) 
B UllmepBGlle Vty6u11 3539- 3650 .M Keplla cmaiiU,UU BocmoK no aallllb/.M Ekaykin et a!. (2010). 

TotJKa.MU nOKQ3G11bl 31/Q'leHUJ! U30mOn110lO cocmaea omaeJI'bHbiX o6pa.:JU,OB, KpecmUKa.AtU -
om6paKoBa1111bte 31/atJeHUJt. )f(upllbte KpUBbte - CKOJlb3RW,Ue cpea11ue 311a'leHUJt no 5 motJKa.At; 

mo11KUe KpUBbte ozpa11utJuea10m o6Jlacmb nozpeumocmu (2 a). B eepXHeu tJacmu pucyHKa 
nOKa3QIIbl pRabt GIIO.MQJlUU !J.dxs (W1ly6GJI JlUIIUJ!) U !J.dxs4 (:>1CUp11aJI 3eJleHaJI JlUIIUJ! -

cKOJlb3JIW,ee cpea11ee, mo11KUe 3e/le11bte JlUHuu - npeaeJLbt nozpeumocmu), npeacmaBJlJI10W,ue 
omK.JtoHeHUJt coomeemcmey10w,ux xapaKmepucmuK om u.r: cpea11ux 31/a'leHuu aJlJI U3yll.e111IOU 

mo.1w,u o3ep11ozo JlWa. 
BepmuKG.1bHbte nyHianupbt - zpaHUl{bt OOHOpOOHbt.X - no xapa1.:-mepy uJAteH~u6ocmu u3omonHozo cocma-
6a - CJIOe6 03epHOlO ;1bOQ (ot . meKcm); JICUpNbiU nyHI(tnUp - zpaHUl{Q ,ueJICOlj n!OllU{Q.,\tU 03epHOZO ;lbOQ 
1 U 2 (3609 -'1). 3QJZU6KOU 6biOeJZeHbt UHmep6Q,1bt KepHa, UCC!7e006QHUII KOtnOpbt.X np0600lL~UCb 6 pa3HbLI: 

,1a6opamopu.Rx uj~u 6 pa3Hoe epe.MR 

IloCKOJibKY TllfH14Hb!H nepl!OA BapHal.(HH H30TOITHOfO COCTaBa Jlb,lla 1 COCTaBJJ>I­

eT 103 JJeT, T.e. Ha nop>I,llOK ~leHbWe nepHO,lla ITOJIHOfO BO,ll006MeHa 03epa, yKa3aHHb!e 

oco6eHHOCTH BapHaUHH 1130TOITHbiX xapaKTepHCTHK Jlbl(a CBHAeTeJJbCTBYIOT 0 HeAO­

CTaT04HO 3cpcpeKTHBHOM rrepeMeWHBaHHH TaJJOH BO}J,bl C pe3H,lleHTHOH 03epHort BO,llOfl 

Ha rrynt K paiioHy JJb,lloo6pa3oBaHII>I ( CM. pa3AeJI 7). 
)lJI5! HHTeprrpeTal.(ml pe3yJJbTaTOB H3MepeHI15! 1130TOITH0f0 COCTaBa 03epHOrD 

JibAa HCITOJib30Banacb M30TOITHa>I MOAeJJb 03epa BocToK, pa3pa6oTaHHa>I B AAHl1l1 
(Ekaykin eta!., 2010): 
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dM1 _ M (1-q: - - melt dt 
(3) 

11 

d(MI RI) = M (R - qa.[R 1 (l -o)+ R1o ]+qht [Rht- Rl]) dt melt melt me t (4) 

3.uech M1- Macca BOilhi B 03epe, Mm,1, - Macca TaJioH: BOilhi, e)l(erOilHO noCTyrraiOmeH. 

B 03epo; q- OTHOWeHHe paCXO)lHOH l.faCnl BO)lHOfO 6aJiaHCa (MaCChi KOH)I(eJIHUHOH­

HOro Jlh)la, e)l(efOilHO o6pa3yiOI.l(eroc.H B fO)I(HOH l.facnr 03epa) K ero rrpHXO.llHOH'-lacni 

(rroTOKY TaJIOH BOilbi Mmeli B ceBepHOH'-laCTH 03epa); a - 3<j:><j:>eKmBHhiH K03<j:><j:>wuweHT 

H30TOrrHoro <j:>paKuwoHwpoBamiH npw o6pa3oBaHww KOH)I(eJJHU,HOHHOro JJh)la; R - 1130-

TOITHhiH COCTaB, COOTBeTCTBeHHO, TaJIOH 03epHOH BOLlhl (mel), pe3H,lleHTHOH 03epHOJ{ 

BOLlhi C) 11 m.upoTepMa.TihHhiX 11CTO'-IHI1KOB (h) ; o - K03<j:><j:>11u,l1eHT cMeW11BaHHH ( oT 0 
)lO 1) TaJIOH JJellHHKOBOH 11 pe3HLleHTHOH BOLlhi; qh

1
- OTHOWeHwe e)l(erQ)lHOfO npwxo­

,lla rHilPOTepMa.TihHhiX BOLl, Mh,' K rrpwxoay TaJIOH BO.llhi, Mm,u· 0TMeTHM, '-ITO MO.lleJlh, 

cxeMaTw'-!eCKH npeacTaBJJeHHa.H Ha pwc. 13, .uorrycKaeT B03MO)I(HOCTh KaK HecTauwo­

HapHoro COCTO.HHH.H 03epa, TaK H HeTIOJJHOfO CMeWHBaHH.H TaJIOH JJellHHKOBOH 11 rH,llpO­

TepMa.TihHhiX BOLl C pe3Hll,eHTHOH BO,llOH 03epa ITO nyTH K MeCTY 3aMep3aHH.H. B MOLleJIH 

npe)lTIOJJaraeTC.H, '-ITO rH,llpOTepMhl TIHTaiOTC.H HH<j:>HJJbTpaUHOHHOH BO,llOH, ITOCTyTiaiO­

lll,eH 113 ca~wro o3epa B ocTOK. B 3TOM CJJYl.fae noa3eMHhie BO.llhi He oKa3hiBaiOT BJIH.H­

HHH Ha 6aJiaHC MaCChi 03epa, HO MeH.HIOT ero H30TOTIHbiH COCTaB. 

HI-1Ka 80CTOK 

aTMOCcpepHbiVl I19A 
HanpasneHI1e <8> 
ABI1)KeHI1ll IlbAa 

IleAHlo1K 
······· 

Row 

CL ~ ~ 
m Q 
~ u 

AHO 03epa 

0Jepo 

lt1Hcpi-1IlbTpal..li-1R 

oaepHoVI BOAbl 

R, 

ri-1APOT9pMaflbHbiVli-1CTOYHI-1K 

Puc. 1]. IJollymopaC.WliHaJl CX~ta U,UpKyJIJIU,UU 60abl U U307nOnHOl0 6aJlaHca 03epa 
BocmoK, npeallo:JICeHHG.R 6 pa6ome Ekaykin et a!. (2010) (c.M. nORC1teH1.1Jl 6 meKcme) 
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Tru:aTeJihHhiH aHaJIM3 JJ:aHHhiX no M30TonHoMy cocTaBy KepHoB 03epHoro M JieJJ:HM­

KOBoro JihJJ:a co CTaHIIMM BocTOK, a TaK>Ke KepHOB, nOJI)"'eHHhiX Ha CTaHIIM.HX KynoJI B 

M KynoJI C, KOTOphiH 6hm BhiiiOJIHeH c MCnOJih30BaHMeM MOJJ:eJIM (3)-( 4), no3BOJIMJI 

YTOqHMTh M30TOnHhiH COCTaB OCHOBHhiX (H3BeCTHhiX) COCTaBJI.HIOII(MX BOJJ:HOfO 6a­

JiaHCa o3epa. B cooTBeTCTBMM c JJ:aHHhiMM pa6oThi (Ekaykin eta!., 2010), M30TOIIHhiH 

COCTaB TaJihiX JieJJ:HMKOBhiX BOll: (Rmelt) xapaKTepH3yeTC5I 3HaqeHM5IMM -445,2±2,9 %o 
JJ:JI.H oD M -57,25±0,36 %o JJ:JI.H 5180 M, CJieJJ:OBaTeJihHO, cyru:eCTBeHHO OTJIMqaeTC.H OT 

cpeJJ:Hero M30TOnHOfO COCTaBa 03epHOfO JibJJ:a ( -442,6 %o JJ:JI.H oD M -56,28 %o JJ:JI.H 5180) 

110 COJJ:ep:>KaHMIO KMCJIOpOJJ:a-18, 11pH CTaTMCTMqeCKM He3HaqMMOM pa3JIMqMM B COJJ:ep­

JKaHMM JJ:ei1TepH.H. YKa3aHHa.H oco6eHHOCTh IIOJJ:TBep:>KJJ:aeT cyru:ecTBOBaHMe B o3epe 

JJ:OIIOJIHMTeJibHoro, rMJJ:poTepMaJihHoro MCToqHMKa BOJJ:hi. HaM6oJiee Bepo.HTHhiH M3o­

TOnHhiH COCTaB fMJJ:pOTepMaJihHhiX BOll: (Rh) COOTBeTCTByeT 3HaqeHM5IM -430,5 %o JJ:JI.H 

oD M -50,9 %o JJ:JI.H 5180 (11pH qht = 0,14), a M30TOIIHhiH COCTaB 03epHOH BOJJ:hl (R1), M3 

KOTOpOH o6pa3yeTC5I KOHJKeJI.HIIMOHHhiH JieJJ: 03epa BOCTOK, COCTaBJI.HeT -449 %o JJ:JI.H 

oD M -57,9 %o JJ:JI.H 5180 (Ekaykin et al., 2010). 
Ha OCHOBaHMM IIOJI)"'eHHhiX M30TOIIHhiX xapaKTepHCTMK COCTaBJI.HIOII(MX BOJJ:HO­

fO 6aJiaHca o3epa, ero Mop<i:>oMeTpMqecKMX llapaMeTpoB ( cM. pa3JJ:eJI 2), MOJJ:eJihHhiX 

JJ:aHHhiX 0 CKOpOCT.HX HapaCTaHM.H 03epHOf0 JihJJ:a (Safamatin et af., 2009) M MCXOJJ:.H M3 

11peJJ:IIOJIOJKeHM5I 0 CTaiiMOHapHOM COCTO.HHMM 03epa, 6hiJia OlleHeHa MaCca BOJJ:hl, eJKe­
fOJJ:HO nocTyllaiOII(eH B 03epo 3a cqeT Ta.HHM.H JieJJ:HMKOBOfO JibJJ:a (2,0-3,9x107 T) M M3 

rMJJ:pOTepMaJihHhiX MCTOqHMKOB (0,3-0,6 T) (Ekaykin et af., 2010). 

9. 5uonorw-leCKMe uccnep,osaHMfl TOfll14M 
nep,HMKosoro noKposa Hap, o3epoM 

B nepMOJJ: MIIf 6hmM llpOJJ:OJIJKeHhi 6MoJiorMqecKMe MCCJieJJ:OBaHM.H o6pa3IIOB 

CHera M JihJJ:a CO CTaHIIMM BOCTOK, BKJIIQqa5J: BHOBh IIOJI)"'eHHhiH KepH 03epHOfO 

JibJJ:a. IJapaJIJieJibHO C 3TMM 11pOJJ:OJIJKaJIOCh COBepmeHCTBOBaHMe MeTOJJ:OB M TeXHO­

JIOfMH JJ:eKOHTaMMHaiiMM 11p06, OT6MpaeMbiX JJ:JI.H 6MOJIOfMqecKMX aHaJIM30B. 

CneiiMaJIMCTaMM Ill151<l> PAH 6hrJia npoBeJJ:eHa 6oJihiiia.H pa60Ta 110 ToqHoi1 

OlleHKe KOHIIeHTpaiiMM MHKp06HbiX KJieTOK B pa3JIMqHhiX CJIO.HX JieJJ:HMKOBOH TOJI­

Il(M HaJJ: 03epOM BoCTOK, OT IIOBepXHOCTHOfO CHera JJ:O CaMbiX rJiy6oKMX ropH30HTOB 

03epHOfO JibJJ:a 2 (Eyllam U ap., 2009). 06pa311hl JibJJ:a M 10-KMJiorpaMMOBbie o6-

pa311hl CHera, OTJIOJKeHHOfO JJ:O MOMeHTa OCHOBaHM.H CTaHIIMM BOCTOK, OT6HpaJIHCh 

B ClleiiMaJihHhiX pa30BhiX CTepHJihHhiX KOCTIOMaX C MCIIOJih30BaHMeM CTepHJibHOfO 

o6opyJJ:OBaHM5I C TeM, qT06bi MMHMMM3HpOBaTb pHCK 11p5IMOfO 6MOJIOfMqecKOfO 

3arp.H3HeHM5I (pHC. 14). 3TH o6pa311hl 3aTeM o6pa6aThiBaJIMCh C MCIIOJih30BaHMeM 

HOBeHIIIMX MeTOJJ:OB JJ:eKOHTaMMHaiiMM JibJJ:a (Bulat et al., 2004; EyJtam u ap., 2007; 
Afekhina et af., 2007) M KOHIIeHTpHpOBaJIMCh B 3000-10 000 pa3 . .l(JI.H Bhl5IBJieHM5I 

M IIOJJ:cqeTa MHKp06HbiX KJieTOK MCIIOJih30BaJIM KaK 11p5IMbie MeTOIJ:hl <i:>JiyopeCIIeH­

THOH, Jia3epHOH KOH<i:>OKaJihHOH M CKaHHpyiOII(eH MHKpOCKOnMM, TaK M llpOTOqHyiO 

IIMTo<i:>JiyopoMeTpHIO. MeTOJJ:hi MHKpocKOIIMM He JJ:aJIM IIOJIOJKMTeJihHoro pe3yJihTaTa 

(KJieTKM He 6hmM o6Hapy:>KeHhr). ToJihKO MeTOJJ: 11pOToqHoi1 IIMTo<i:>JiyopoMeTpHH 

n03BOJIMJI OllpeJJ:eJIMTh qpe3BhrqaHHO MaJIOe KOJIMqecTBO KJieTOK, xapaKTepHOe JJ:JI.H 

M3)"'eHHhiX o6pa3110B CHera M JibJJ:a. IlOJI)"'eHHbie KOHIIeHTpaiiMM KJieTOK ( Ta6JI. 2) 

COBnaJIM no ypoBHIO 3HaqeHMH C IIOCJieJJ:HMMM JJ:aHHhiMM aMepHKaHCKMX )"'eHhiX 

(E/ia et af., 2008), HO OKa3aJIMCh Ha 2-3 110p5IJJ:Ka HMJKe Olly6JIMKOBaHHhiX paHee 

pe3yJihTaTOB ~Priscu et a!., 1999; Karl et a!., 1999). 
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Puc. 14. C6op o6pa:m,oe cHeza O.II.R. 6uoJLolu'leCKUX ucc.neooemmii c «6e3JICU3HeHHOU» 
noeepmocmu AumapK1TIU1lecKozo JLeOHUKoeozo no~<poea ~tao o3epo.At BocmoK 

(>meapo 2008 2., 3 K.At K 10zo-3anai}y om cmam~,uu BocmoK) 

Ta6,wu,a 2. Kouu,e1-1.mpau,uu ,Hulfpo6HoiX KJlemOK B o6pll3Ufl.:r: CHeza 
u JloOa co GmllHU,UU BocmoK (EyJLam u op., 2009) 

I T1m o6paJua f.rry6HHa, KoHUeHTpa.uiD! KJieTOK, 
M MJI -1 

I 
OosepXHOCTHbrH CHef 4,3 0,02 

I 4,3 0 
I ATMoc<t>epHbiH 11en 122 1,9 

2005 2,4 
I 2054 3-24 
I 3489 0 
03epHbiH 11en I 3561 4-9 

I 3608 0-19 
1 OJepHblli 11en 2 3613 3 

3621 2 
3622 0,6 
3635 4,7 

I 
3650 3,1 
3659 12 
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llpe.n:eJibHO HM3KMe KOHU:eHTpaU:MM MMKp06HniX KJieTOK B COBpeMeHHOM CHere M 

Jie.lJ:HMKOBOM Jlb.ll:Y aTMOC<j:lepHOfO IIpOMCXOJK.ll:eHM.si ( CM. Ta6JI. 2) CBM.ll:eTeJibCTByrDT 

o TOM, 'ITO nepeKpnmaroru:ui1 o3epo AHTapKTM'IeCKMH Jie.n:HMKOBbiH IUMT cJie.n:yeT 

paCCMaTpMBaTb He KaK KOHBeifep, MHOKYJIMpyiOIUMH 03epo HaKO.ll:.s!IUMMMC.si B aHa-

6M03e MMKpoopraHM3MaMM, a CKOpee KaK 6apnep, KOTOpbiH Ha IIpOT.siJKeHMM MMJI­

JIMOHOB JieT rrpeTI.siTCTBOBaJI KOHTaKTY B03MOJKHOH 03epHOH 6MOTbi C IIOBepXHOCTbiO 

(Eyllam u ap., 2009). 
HM3Ka.si KOHJJ;eHTpaJJ;M.si KJieTOK B 03epHOM Jln.ll:y, B CBOIO O'Iepe.n:n, MO­

JKeT KOCBeHHO CBM.lJ:eTeJibCTBOBaTb 0 TOM, 'ITO BO.ll:Ha.si TOJIIUa 03epa BOCTOK 

(no KpaHHeH Mepe, ee IIOBepXHOCTHbiH CJIOH) TaKJKe xapaKTepM3yeTC.si O'IeHb 

6e.n:HniM MMKpo6HniM coo6ru:ecTBOM. Pe3yJinTaTnr rro.n:c'IeTa MMKpo6Hnrx KJieToK 

IIO.lJ:TBepJK.n:aiOTC.si .n:aHHbiMM L{HK aHaJIM3a, KOTOpbie IIOKa3biBaiOT, 'ITO 03epHbiH 

Jie.lJ: B JJ;eJIOM 5IBJI5IeTC.si MCKJIIO'IMTeJibHO 'IMCTbiM MaTepMaJIOM, He co.n:epJKaiUMM 

HM 6aKTepMaJinHyro, HM apxe6aKTepaJinHyro L{HK. ToJinKO HeCKOJibKO 6aKTepu­

aJII>HniX <j:lMJIOTMTIOB 6nrJIM BCKpniTbi B o6pa3u;ax o3epHoro Jin.n:a 1, co.n:epJKaru;ux 

BKJIIO'IeHM5I .lJ:OHHbiX OCa.ll:KOB 03epa. 

OcHOBbiBa.sJ:Cb Ha cyru:ecTByroru;ux rrpe.n:CTaBJieHM.siX o6 ycJIOBM.siX, xapaKTepHnrx 

.ll:JI5I no.n:Jie.n:HMKOBOro 03epa BocTOK (yJinTPaOJIMrDTpo<}:lHa.si cpe.n:a, rrepeHacnrru;eHHa.si 

KMCJIOpO.lJ:OM, BbiCOKOe .ll:aBJieHMe, HM3Ka.si TeMrrepaTYPa), 6nm orrpe.n:eJieH TMII MMK­

poopraHM3MOB, KOTOpnie IIOTeHJJ;MaJibHO MOryT cyru;eCTBOBaTb B BO.lJ:e 03epa - OKCM­

reHO<j:lMJibHbie XeMOaBTOTpO<j:lHbie IIbe30<}:JMJibHbie IICMXpO<j:lMJibi (Eyllam U ap., 2007). 
EaKTepMM TaKOfO po.n:a B 03epHOM Jlb.ll:Y He 6niJIM o6HapyJKeHbi M HaYKe TIOKa He 

M3BeCTHbi. E.n:MHCTBeHHOH Ha.lJ:eJKHOH HaKO.ll:KOH B 03epHOM Jlb.lJ:Y 1, KOTOpa.si 6nma 

IIO.ll:TBep)K.lJ:eHa MCCJie.ll:OBaHM.siMM .ll:Byx He3aBMCMMbiX Jia6opaTOpMH, .lJ:O CMX IIOp 

ocTaeTc.si TepMo<j:lMJII>Ha.si xeMoaBTOTpo<}:lHa.si 6aKTepM.si Hydrogenophilus thermoluteolus, 
TIO-BM.ll:MMOMY 3aHeCeHHa.si B 03epo rM.lJ:pOTepMaJibHbiMM (rrJiaCTOBbiMM) BO.lJ:aMM M 3a­

XBa'IeHHa.si Jlb.lJ:OM BMeCTe C BKJIIO'IeHM.siMM .lJ:OHHbiX OCa.ll:KOB 03epa (Bulat eta/., 2004; 
Lavire et al., 2006). 

10. 0L(eHKa CTa6MflbHOCTM CMCTeMbl nep,HMK 

nop,nep,HMKOBOe 03epo 80CTOK 

HaKorrJieHHnre K HaCT05Iru;eMy BpeMeHM .n:aHHI>Ie rr03BOJI.siiOT rrpoBeCTM rrpe.n:BapM­

TeJinHoe MCCJie.lJ:OBaHMe CTerreHM CTa6MJibHOCTM CMCTeMbi Jie.ll:HMK - IIO.lJ:Jie.lJ:HMKOBOe 

o3epo BocToK. AKTYaJII>HOCTb TaKoro uccJie.n:oBaHM.si CB.si3aHa c He.n:aBHO 3aperncTpM­

poBaHHbiMM 6niCTpbiMM M3MeHeHM.siMM BbiCOTbi IIOBepXHOCTM Jie.lJ:HMKOBOfO IIOKpOBa B 

pa3JIM'IHnrx paifoHax AHTapKTM.lJ:bi, rrpe.n:rroJIOJKMTeJinHO Bni3BaHHbiMM rrepepacrrpe.n:e­

JieHMeM 3Ha'IMTeJII>HbiX Mace BO.lJ:bi MeJK.n:y no.n:Jie.ll:HMKOBbiMM Bo.n:oeMaMM ( Wingham et 
al., 2006; Fricker et al., 2007). 3TH Ha6Jiro.n:eHM.si nopo.n:MJIM rrpe.n:CTaBJieHMe o cyru:ecT­

BOBaHMM IIO.ll: Jie.lJ:HMKOBbiM IUMTOM AHTapKTM.lJ:bi o6rnMpHOH fM.ll:pOJIOfM'IeCKOH CeTM, 

o6pa30BaHHOH CMCTeMOH ~03ep>> M ~60JIOT~, COe.lJ:MH.siiOIUMXC.si MeJI\:.n:y C060H ~peKaMM~ 
M ~KaHaJiaMM>> (Siegert et al., 2007). B TOM CJIJ'Iae, ecJIM o3epo BocToK .siBJI.sieTc5I aK­

TMBHI>IM aJieMeHTOM :'JTOH CMCTeMbi, MHOfMe 113 CJIOJKMBIIIMXC5I K HaCTO.siru;eMy BpeMeHM 

rrpe.n:CTaBJieHMH 0 MaCCOBOM, M30TOIIHOM, XMMM'IeCKOM M fa30BOM 6aJiaHCe 03epa M ero 

:'JKOJIOrM'IeCKOH o6CTaHOBKe MOryT He COOTBeTCTBOBaTb peaJibHOCTM M HyJK.n:aiOTC.si B 

rrepecMoTpe. 

KaK 6nmo rroKasaHo B pa6oTe (Ekaykin et al., 2010), pa3JIM'IMe MeJK.n:y M30TOTIHbiM 

COCTaBOM TaJIOH BO.ll:bl M 03epHOfO Jln.ll:a ( OKOJIO 1 %o IIO co.n:epJKaHMIO KMCJIOpo.n:a-18) 

MOJKeT 6niTb· y.n:oBJieTBOpMTeJinHO o6n.siCHeHo HaJIM'IMeM .n:orroJIHMTeJinHoro (ru.n:po-
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TepMaJihHOfO) HCTO'IHHKa BO.ll:hi, cy~eCTBOBaHHe KOTOpOro no,n:TBep:>K,n:aeTCH IJ;eJihiM 

pH.n;OM He3aBHCHMhiX 6wo;rorHtiecKHX (Bulat et al., 2004; Lavire et al., 2006), MHHepa­

;rornqecKHX (Jleu?J.e'H:KOB U ap., 2005), reOXHMH'IeCKHX (de Angelis et al., 2004), H30TOn­

HhiX (Jean-Baptiste eta[., 2001) H CeHCMOJIOfH'IeCKHX (lfca1tU1ta U ap., 2009) ,n:aHHhiX. 

B CJiyqae BhiXO,n:a CHCTeMhi H3 CTaiJ;HOHapHOfO COCTOHHHH, H30TOnHhiH COCTaB 03ep­

H0f0 Jlh,n:a CTpeMHTCH, C TetieHHeM BpeMeHH, cpaBHHThCH C H30TOnHhiM COCTaBOM Ta.JIOH 

BO,n:hi, 'IT06hi BOCCTaHOBHTh paBHOBeCHe. IJpH 3TOM BO BpeMeHHOM pH,n:y H30TOnHOf0 

cocTaBa Jih,n:a ,n:oJI:>KeH Ha6;rro,n:aThCH oTpwu;aTeJihHhiH TpeH,n: c Koa<P<Pwu:weHTOM perpec­

CHH 5D(5180) paBHhiM 4. llccJie,n:oBaHHhiH K HaCTOH~eMy BpeMeHH HHTepBaJI KepHa 

OXBaThiBaeT npHMepHO 20-ThiCH'IeJieTHHH nepHO.ll: <t>opMHpOBaHHH 03epHOfO Jih,n:a ( CM. 

pHC. 12), 'ITO no nopH,n:Ky BeJIH'IHHhi COnOCTaBHMO C nepHO,n:OM nOJIHOfO BO.ll:006Me­

Ha 03epa (104_105 JieT). TaKHM o6pa30M, B HHTepBaJie r;ry6HH 3538-3650 M cpe,n:HHH 

H30TOnHhiH COCTaB 03epHOf0 Jih,n:a 3a C'IeT YKa3aHHOf0 TpeH,n:a ,n:OJI:>KeH H3MeHHThCH He 

MeHee '!eM Ha 0,1 %o .ll:JlH 5180 H Ha -0,4 %o .ll:JlH 5D. 0TCYTCTBHe no,n:o6Horo TpeH,n:a B 

3KCnepHMeHTa.JihHhiX pH,n:ax 5180 H 5180 ( CM. pHC. 12), Ka3aJIOCh 6hi, He nO,n:TBep:>K,n:aeT 

HeCTa:U:HOHapHhiH cu;eHapHH. l1 BCe :>Ke HMeiO~HeCH ,n:aHHhie no H30TOnHOMY COCTaBy 

03epHOfO Jih,n:a He n03BOJIHIOT nOJIHOCThiO HCKJIIO'IHTh B03MO:>KHOCTh HepaBHOBeCHOfO 

COCTOHHHH 03epa BocTOK. 

B pa6oTe (Petit et al., 2008) onwcaHa TeopeTH'IeCKH .n:onycTHMM cwTyau;wH, npw 

KOTOpOH 03epo HaXO.ll:HTCH B HeCTaiJ;HOHapHOM ( C TO'IKH 3peHHH 6aJiaHCa MaCChi) CO­

CTOHHHH, HO npH 3TOM H30TOnHhiH COCTaB 03epHOfO Jih,n:a He HMeeT YKa3aHHOfO Bhiiiie 

TPeH,n:a. Heo6xo,n:HMhiM ycJIOBHeM ,n:JIH aTOro CJIY:>KHT yCTOH'IHBOe, no.n:.n:ep:>KHBaeMoe 

B Te'IeHHe ,n:o;rroro BpeMeHH npeBhiiiieHHe npwxo,n:HOH 'IaCTH 6aJiaHca MaCChi Ha,n: pac­

xo,n:Hoif npw6JIH3HTeJihHO Ha 20%. Mo:>KHO noKa3aTh, 'ITO H30TOnHoe paBHOBecwe B 

3TOM CJiyqae .ll:OJI:>KHO yCTaHOBHThCH npH6JIH3HTeJihHO qepe3 200 ThiC. JieT nOCJie Hatia­

Jia npou;ecca yBeJIH'IeHHH o6neMa BO,n:hi B o3epe. 0TcyTcTBHe TpeH.n:a B pacnpe,n:eJieHHH 

H30TOnHhiX xapaKTepHCTHK 03epHOfO Jih,n:a no r;ry6HHe MO:>KeT 6hiTh o6ecne'IeHO npH 

pa3BHTHH co6hiTHH no c;re,n:yro~eMY cu;eHapwro. He MeHee 240 ThiC. JieT Ha3a,n: npowc­

xo,n:HT pe3Koe yMeHhiiieHwe o6neMa o3epa 3a c'IeT KaTaCTpo<PwqecKoro c6poca BO.ll:hi 

( %HOKYJihJiayna~) B no,n:Jie,n:HHKOBYIO rn,n:pOJIOfH'IeCKyiO CHCTeMy (Ha B03MO:>KHOCTh 

TaKOfO C06hiTHH C TO'IKH 3peHHH rn,n:pO,n:HHaMHKH yKa3hiBaeT u;eJihiH pH,n: HCCJie,n:oBa­

TeJieH, cM. o63op B pa6oTe Ekaykin et al., 2010). Cpa3y noc;re aToro o6neM 03epa HatiH­

HaeT BOCCTaHaBJIHBaThCH. He MeHee 40 ThiC. JieT Ha3a,n: H30TOnHhiH (HO He MaCCOBhiH) 

6aJiaHC 03epa npHXO.ll:HT B paBHOBeCHe, B pe3yJihTaTe qero Ha6JIIO,n:aeMhiH H30TOnHhiH 

npo<i:>HJih 03epHOfO Jih,n:a (,n:aTHpyeMhiH B03paCTOM 40-20 ThiC. JieT Ha3a,n:.) He 06Hapy­

:>KHBaeT TpeH,n:a. 

IlpoTHB noro cu;eHapHH MO:>KHO npHBeCTH pH,n: cy~eCTBeHHhiX B03p(l)KeHHH. Bo­

nepBhiX, Tpy,n:Ho npe,n:cTaBHTh, 'ITO o6neM o3epa Mor paBHOMepHo yBeJIH'IHBaThCH Ha 

npOTH:>KeHHH CTOJih npo,n:OJI:>KHTeJihHOfO BpeMeHH, nOCKOJihKY cpa3y nocJie %HOKYJihJia­

yrra~ npHTOK Ta.JIOH BO.ll:hi .ll:OJI:>KeH cy~eCTBeHHO (ropa3,n:O 60Jihiiie, '!eM Ha 20%) npe­

BhiiiiaTh ee pacxo.n: :Ha o6pa3oBaHwe KOH:>KeJIHU:HOHHoro Jih,n:a. Bo-BTOphiX, 6hiCTphie H 

C~eCTBeHHhie nO aMnJIHTy,n:e H3MeHeHHH B npOIIIJIOM BhiCOThi nOBepXHOCTH Jie,n:HHKa 

.ll:OJI:lKHhi 6hiJIH npHBeCTH K 3Ha'IHTeJihHhiM nepTyp6au;HHM B .ll:HHaMHKe Jie,n:HHKOBOfO 

noKpoBa B paifoHe 03epa BocTOK. MmopwpoBaHwe nwx H3MeHeHHH He no3BOJIHJIO 6hi 

COrJiaCOBaTh cy~eCTBYIO~He MO,n:eJIH paCTeKaHHH Jie,n:HHKOBOfO noKpOBa, He YtJHThi­

BaiO~He %HOKYJihJiayn~, C HMeiO~HMHCH .ll:JlH paHOHa 03epa fJIHU:HOKJIHMaTH'IeCKHMH 

,n:aHHhiMH, 'ITO He COOTBeTCTByeT peaJihHOMY nOJIO:>KeHHIO ,n:eJI (Sa[amatin eta[., 2009). 
XapaKTepHM CKOpOCTh no,n:neMa nOBepXHOCTH Jie,n:HHKa B TOM CJiyqae, eCJIH o6n­

eM 03epa npo,n:OJI:>KaeT yBeJIH'IHBaThCH B HaCTOH~ee BpeMH, ,n:OJI:>KHa 6hiTh nopH,n:Ka 

0,3-0,5 MM ro.n:-1 (Ekaykin et al., 2010) YKa3aHHM BeJIH'IHHa cy~ecTBeHHO MeHhiiie 
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OIIIM6KH H3MepeHH51 BepTHKaJlhHhiX COCTaBJI51IOII(HX CKOpOCTH .D:BH:lKeHH51 Jie,n:HHKa C 

noMOII(hiO GPS (Richter et al., 2008). Heo6xo,n:HM KaK MHHHMYM 20-JieTHHH nepHo.n: 

Ha6JIIO,n:eHHH, 'IT06hi CTaTHCTH'IeCKH Ha,n:e:lKHO ycTaHOBHTh HaJIH'IHe HJIH OTCYTCTBHe 

BepTHKaJlhHhiX .D:BH:lKeHHH Jie.D:HHKa, CB513aHHhiX C no,n:06HhiMH Me,n:JieHHhiMH H3MeHe­

HH51MH o6neMa 03epa. 0TMeTHM, 'ITO n51THJieTHHe reo,n:e3H<reCKHe Ha6JIIO,n:eHH51 B pail:o­

He CTaH[(HH BoCTOK CBH.D:eTeJihCTBYIOT 0 paBHOBeCHOM (B npe,n:eJiaX OIIIM6KH H3Mepe­

HH51) COCT051HHH CHCTeMhi Jie,n:HHK-03epo B HaCT051II(ee BpeM51 (Richter eta[., 2008). 
TaKHM o6pa30M, aHanH3 HMeiOII(HXC51 ,n:aHHhiX npHBO.D:HT K BhiBo,n:y, <rTo c 6oJihiiiOH 

.D:OJieH Bep051THOCTH 03epo BoCTOK B Te<reHHe nOCJie,n:HHX 40 ThiC. JieT HaxO,n:HTC51 B CO­

CT051HHH MaCCOBOfO H H30TOnHOfO paBHOBeCH51. 

11. 8b/BOP,bf M nepcneKTMBbf npop,on>KeHMfl MCCfleP,OBaHMM 

B nepHo,n: MIIf 6hiJIH 3aBeprneHhi MacrnTa6Hbie pa6oThi PoccHHCKOH aHTapKTH<rec­

KOH aKcne.n:HU:HH no KapTHpoBaHHIO no,n:Jie,n:HHKoBoro o3epa BocTOK, Ha<raThie B KoHn:e 

90-x ro,n:oB npornJioro cToJieTH51. IIoJiy<reH 6oJihiiiOH o6neM reocpH3H<reCKHX ,n:aHHhiX, 

KOTOphiH n03BOJIHJI C .D:OCTaTO'IHOH CTeneHhiO ,n:eTaJihHOCTH oxapaKTepH30BaTh 03epo 

BocToK KaK reorpacpH<reCKHH o6neKT H o6ocHoBaHHO roBopHTh. o ero TeKTOHH<recKoil: 

npHpo,n:e. 

B pe3yJihTaTe npoBe,n:eHH51 KOMnJieKCHhiX HCCJie,n:OBaHHH KepHa 03epHOf0 Jih,n:a, 

nO,n:H51TOf0 H3 CKBa:lKHHhi Ha CTaH[(HH BOCTOK, 6hiJIH ycTaHOBJieHhi OCHOBHhie OC06eH­

HOCTH H30TonHoro, ra3oBoro H rH,n:poJiorH<recKoro pe:lKHMOB o3epa. IIoKa3ano, 'ITO 

cyll(eCTBeHHYIO pOJih B rH,n:pOJIOfH'IeCKOM pe:lKHMe no,n:Jie,n:HHKOBOro BO,n:oeMa HrpaeT 

m,n:pOTepMMhHM ,n:e51TeJihHOCTh, KOTOpM CB513aHa C U:HPKYJI51[(HeH HHQJHJihTpan:H­

OHHOH BO.D:hi no rJiy6oKHM pa3JIOMaM B 3eMHOH Kope no.n: o3epoM. Pacxo.n: m.n:poTep­

MaJihHhiX HCTO'IHHKOB Ha ,n:He 03epa O[(eHHBaeTC51 B 3-6 MJIH TOHH BO.D:hi B ro,n:, 'ITO Ha 

nOp51.D:OK MeHhiiie MaCChi BO.D:hi, noCTynaiOII(eH B no,n:Jie.D:HHKOBhiH BO,n:OeM 3a C<reT TM­

HH51 Jih,n:a B CeBepHOH <raCTH 03epa (20-39 MJIH T). 3aMeTHM, 'ITO O[(eHKa pacxo,n:a m,n:­

poTepMMhHhiX HCTO'IHHKOB B nepec<reTe Ha e,n:HHHU:Y nJIOII(a.D:H 03epa COOTBeTCTByeT 

HHTeHCHBHOCTH nOCTynJieHH51 BO.D:hi nopR,n:Ka 10-1 Kf M-2 ro,n:-1
, 'ITO 6JIH3KO K OCpe,n:HeH­

HhiM no nJIOII(a,n:H nOKa3aTeJI51M pacxo,n:a fH.D:pOTepMMhHhiX HCTO'IHHKOB B 5InOHHH 

(Fujio et al., 1999). 
Pe3yJihTaThi ra30BhiX aHMH30B Jie,n:Rnoro Kepna no,n:TBep:lK,n:aiOT BhiCOKYIO KOH­

n:enTpan:HIO B 03epHOH BO,n:e aTMOCQJepHhiX ra30B, B TOM 'IHC.h:e KHCJIOpO,n:a. BMeCTe C 

TeM, CO,n:ep:lKaHHe fa30B B BepXHeM CJIOe 03epa, nO-BH.D:HMOMy, He .D:OCTHraeT npe,n:eJih­

HOfO ypoBH51, cooTBeTCTBYIOII(ero paBHOBecHIO c rH,n:paTHoil: cpa30H. B n:eJioM, ,n:aHHhie 

06 H30TOnHOM H fa30BOM COCTaBe 03epnoro Jih,n:a CBH.D:eTeJihCTBYIOT 0 He,n:OCTaTO'IHO 

HHTeHCHBHOM nepeMeiiiHBaHHH TaJIOH BO.D:hi H BO.D:hl, IICJCTyrraiOII(eH H3 fH,n:poTepMMh­

HhiX HCTO'IHHKOB, C pe3H.D:eHTHOH BO.D:OH 03epa. XapaKTep H3MeHeHH51 CTpoeHH51 Kepna 

03epnoro Jih,n:a no rJiy6HHe roBOpHT o B03MO:lKHOCTH nocTynJieHH51 nepeoxJia:~K,n:eHHOH 
BO,n:hi H3 ceBepHhiX pail:oHOB 03epa KO BCeM y<racTKaM JIHHHH TOKa Jie,n:HHKa VFL, Ha 

KOTOphiX npoHcxo,n:HJIO HapacTarrHe 03epnoro Jih,n:a. YcTaHOBJieHHhie oco6eHHOCTH 

fH,n:pOJIOfH'IeCKOfO pe:lKHMa no,n:Jie,n:HHKOBOfO BO.D:OeMa CBH.D:eTeJihCTBYIOT 0 TOM, 'ITO 

CBOHCTBa BO.D:hi, H3 KOTOpOH o6pa3yeTC51 03epHhiH Jie,n:, MOryT cyll(eCTBeHHO OTJIH<raTh­

C51 OT CBOHCTB pe3H.D:eHTHOH BO.ll:hi 03epa. 

IIpHBe,n:eHHhie BhiBO.D:hi H on:errKH ocrroBaHhi na npe,n:noJIO:lKeHHH o CTa[(HOHaprroM 

COCT051HHH 03epa BOCTOK, npH KOTOpOM pa3JIH<rHe B H30TOnHOM COCTaBe TaJIOH Jie.D:HH­

KOBOH BO.D:hi H 03epHOfO Jih,n:a (1 %o no 5180) paCCMaTpHBaeTC51 KaK pe3yJihTaT BJIH51HH51 

rH,n:poTepMMhHhiX npon:ecCOB. A.7J:hTepHaTHBHM HHTepnpeTa[(H51 HMeiOII(HXC51 H30TOn­

HhiX ,n:aHHhiX npHBO.li:HT K BhiBO,n:y 0 HeCTa[(HOHapHOM ( C TO'IKH 3peHH516aJiaHCa MaCChi) 
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COCTO.siHHH 03epa. HeCMOTp.si Ha TO, 'ITO paCCMOTpeHHbiM B CTaThe CIJ;eHapHM, rrpe.n:rro­

.:Ial'aiOIIJ;HM KaTaCTpo<PnqecKHM c6poc BO.ll:bl H3 03epa COTHH TbiC.si'I JieT Ha3a.n:, rrpe.n:­

craBJI.sieTC.si HaM CerD.lJ:H.si MaJIOBepO.siTHbiM, OKOH'IaTeJibHbie OTBeTbi Ha ::JTOT H MHOfHe 

.lJ>YfHe KJIIO'!eBbie BOIIpOCbi, KaCaiOIIJ;HeC.si H30TOIIHOro ra30B0f0 H fH.ll:pOJIOfH'IeCKOfO 

pe:>KHMOB ::JTOfO YHHKaJibHOfO BO.li:OeMa MO:>KHO 6y.n:eT .n:aTb TOJibKO IIOCJie rrpone.n:eHH.si 

IIp.siMbiX H3MepeHHM CBOMCTB 03epHOM BO.ll:bl. 

HaKorrJieHHbie K HaCTO.siiiJ;eMy BpeMeHH pe3yJibTaTbi MHKpo6noJiormecKnx H MOJie­

II.J'AApHo-6noJiornqecKHX HCCJie.li:OBaHHM Jie.lJ:HHKOBOM TOJIIIJ;H Hall: 03epOM II03BOJI5IIOT 

c.n:eJiaTh rrpe.n:rroJio:>KeHne, 'ITO o3epo BocToK rrpe.n:cTaBJI.sieT co6o:li e.n:nHCTBeHHYIO B 

CBOeM po.n:e rnraHTCKYIO 6e3:>KH3HeHHYIO BO.li:HYIO CHCTeMy Ha HameR ~6aKTepHaJibHOM~ 
IIJiaHeTe. ,l(JI.si TOro, '!T06bi IIpOBepHTb .lJ:OCTOBepHOCTb ::JTOfO rrpe.lJ:IIOJIO:>KeHH.si, He06XO­

,:uiMO HCCJie.li:OBaTb rrp06bi IIO.li:Jle.li:HHKOBOM BO.lJ:bi, KOTOpbie rrpe.n:rroJiaraeTC.si IIOJiyqHTb 

B pe3yJibTaTe IIpOHHKHOBeHH.si B 03epO. 

B xo.n:e BbiiiOJIHeHH.si 6ypoBbiX pa6oT Ha CTaHu;HH BocTOK B rrepno.n: MIIf 6biJIH co-

3.ll:aHbi TeXHOJIOrH'IeCKHe YCJIOBH.si .li:Jl.H HOpMaJibHOfO IIpO.li:OJI:>KeHH.si IIpOXO.lJ:KH HOBOro 

CTBOJia CKBa:>KHHbi Sf-2. 3TO .n:aeT B03MO:>KHOCTb .li:OCTaTO'IHO ynepeHHO IIJiaHHpOBaTb 

nepnoe npoHHKHOBeHHe B rro.n:Jie.lJ:HHKonoe o3epo BocTOK B JieTHHM aHTapKTH'!eCKHM 

Ce30H 2011/12 f. 

Bh!rrOJIHeHHe HayqHoli rrporpaMMbi poccHMCKHX HccJie.n:onaHHM o3epa BocToK 

B nepno.n: MIIf <PHHaHcnponaJiocb qepe3 <De.n:epaJibHYIO u;eJienyro rrporpaMMY 

~MHpOBOM OKeaH~ . .l(OIIOJIHHTeJibHOe u;eJieBOe <i>HHaHCHpOBaHHe Ha peaJIH3aiJ;HIO 3a­

IOIIO'IHTeJibHOM <Pa3bi pa6oT no rrporpaMMe MIIf 6biJIO Bhr.n:eJieHo IIpaBHTeJihCTBOM 

P<D qepe3 PocrH.n:poMeT. IIoJieBbre pa6oTbi B AHTapKTHKe, CB.si3aHHbre c peaJIH3au;Heli 

HacTo.siru;ero rrpoeKTa, ocyru;ecTBJI.siJIHCb PoccHMCKOM aHTapKTH'!eCKOM aKcrre.n:Hu;H­

e:li. Cyru;ecTBeHHyro <PHHaHconyro rro.n:.n:ep:>KKY pa60TaM no rrpoeKTY H3yqeHH.si 03epa 

BocTOK oKa3aJI PoccnlicKHM <PoH.n: <PYH.ll:aMeHTaJibHbiX HCCJie.n:onaHHM. 
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Abstract 

During the International Polar Year, Russian studies of subglacial 
Lake Vostok, considered as a contribution to the SALE-UNITED 
core project of the IPY, have been continued in the frame of 
the long-term Federal Targeted Program %World Ocean~. The 
interdisciplinary program of the project covering all major scientific 
and technological aspects of the SALE exploration has been 
implemented by a consortium of eight Russian research institutions 
led by Arctic and Antarctic Research Institute of Roshydromet. 

The overall length of the geophysical traverses completed in the 
Lake Vostok area by February 2008 exceeds 6000 km with a total 
number of seismic measurements of 320. The main output of this 
large-scale field activity is a series of maps displaying the LV water 
table limits, the ice and water body thickness, the bedrock relief, 
its geomorphological zoning and the spatial pattern of the internal 
layers in the overlying ice sheet. 

During the IPY, the coring of lake ice at Vostok Station was 
resumed and advanced to 3667 mbs. i.e., to a depth horizon lying 
eighty-some meters above the lake water surface. This allowed 
extending the ice core isotopic profile of accreted ice to 3650 m 
depth thus covering the upper 41 m section of lake ice 2. Thorough 
analysis of the available data set with the aid of an isotopic 
model of Lake Vostok reveals significant spatial andjor temporal 
variability of physical conditions prevailing at ice formation, as well 
as instability of isotopic content of freezing lake water. The data 
suggest significant (3-6 mm of water per year) contribution of a 
hydrothermal source to the hydrological regime of LV. 

Results of gas content measurements performed on the accreted 
ice show that the actual concentration of gases dissolved in the 
upper boundary layer of lake is slightly lower than predicted by 
theory. The new gas content measurements, if interpreted jointly 
with the lake ice isotopic profile and the data on the %Water 
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pocket~ formation, add new essential details to notion of both the 
mechanism of lake ice accretion and the gas distribution in Lake 
Vostok, as affected by circulation and mixing of water beneath the 
ice sheet. 

A special effort has been undertaken to accurately assess the cell 
concentration of microorganisms throughout the whole section of 
the Antarctic ice sheet in the vicinity of Vostok, from the surface 
snow to lake ice 2. The data obtained for contemporary snow 
and glacial (meteoric) ice suggest that the Antarctic ice sheet 
sealing Lake Vostok from above serves as a barrier preventing the 
contact of the potential lake biota with the surface rather than 
as a conveyer of the dormant microorganisms inoculating the lake 
water. The extraordinary purity of lake ice may in turn be regarded 
as indirect evidence that Lake Vostok water itself should be poor 
in microbial content as well. Judging from current knowledge 
of the LV conditions inferred from the accretion ice studies and 
modeling one should expect that the lake water might be inhabited 
by ~oxygenophilic~ chemoautotrophic piezophilic psychrophiles, 
though no signs of presence of such microorganisms in accretion 
ice has yet been found. 

Fuelled by compelling experimental evidence, there has been 
growing appreciation that the main water body of Lake Vostok 
might represent an extraordinarily lifeless aquatic system that, in 
our ~bacterial world~, provides a unique experimental test area for 
developing methods and approaches for searching for life in extreme 
environments such as those that occur beyond our planet. The new 
~Lake Vostok paradigm~ that has emerged because of extensive 
biological studies of the Vostok ice samples during the IPY will 
have to be tested in the course of anticipated direct sampling of 
lake water. 
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