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BBEAJEHUWE

HMuTeHcuBHOE peKpealluOHHOE OCBOEHUE TEPPU-
Topunu o3epa balikai B 3SMMHMIA U JISTHUH TIEPUOIBI 1
CBSI3aHHOE C HMM aHTPOIIOTeHHOE BO3IeIiCTBHE Ha
BCE€ KOMIIOHEHTHI JIaHAmadTa yBEIUIMIM UHTEpPEC
YYEHBIX K ITpo0JIeMe palliOHAJIBbHOTO UCITOTE30BaAHMS
U coxpaHeHMs. B HacTosiIee BpeMsl yCUJIMBAETCS TeX-
HOT€HHBII IpecC Ha BCe KOMITOHEHTHI JIaHAIIa(pTOB
baiikana, 4To ompenessieT aKTyaaIbHOCTh MCCJIeI0Ba-
HUSI XUMMYECKOTO COCTaBa CHera B akBaTOpPUM 03epa,
JIbIa Y MOMIETHON BOBI.

Ha baiikanbCKoit TpUpOTHON TEPPUTOPUMN CHEXK-
HBII IIOKPOB HaxoIuTCd 5—6 MecsiieB B rogy. CHexX-
HBII TIOKPOB SIBIISIETCS OAHUM M3 KOMITOHEHTOB
OKpyXalollleii cpelbl, OKa3bIBalOIIMM HeTmocpe-
CTBEHHOE BJIMSIHME Ha BOMHBIN pexxuM. HakoruieH-
HbIE B BUJIe CHeTa aTMOC(epHbIE OCAIKU IMUTAIOT MO-
BEPXHOCTHBIE U TPYHTOBbBIE BOJbI, PEXXMM KOTOPBIX B
3HAUUTEJbHOU Mepe 3aBUCUT OT paclpeaeaeHus
CHEXXHOTO TTOKPOBa, €ro (pr3nyecKux CBOMCTB U Xa-
pakTtepa cHerotassHus. MccnenoBanus Boeiikoa A.A.
eiie B 1885 r. mokaszajiu, YTO CHEXHBINU MTOKPOB, SIB-
JISISICh TIPOYKTOM KJIMMaTa, caM CTaHOBUTCSI MOIII-
HBIM KJIMMaTOoOOpasywoInuM hakToOpoM.

C cepennHbI MPOIILIOTO BeKa, B CBSI3U C pa3BUTU-
€M MPOMBIIIJIEHHOCTU U MpolieccaMu ypoaHu3aluu,
0oJIbIIIOE BHUMaHUE CTaU YACTSITh 3KOJOTUYECKOMN
HaIpaBJI€HHOCTU B MCCIAEIOBAHUSIX CHEXHOTO MO-
KpOBa, TO €CTh CHEXKHBII TOKPOB U3y4aeTcsl, Kak JAe-
MoHupymlas nmosepxHocTb(Boeiikos, 1949; ITpoka-
yeBa, Ycaues, 1989; Caet u 1p., 1990; donueBa, 1992
n np.). CHer 3aXBaThIBaCT 3arpsI3HEHUS N3 aTMocde-
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pBI M OTKJIAABIBACT MX Ha 3€MHOI ITOBEPXHOCTH Ha
MIPOTSKEHUM BCEro 3MMHeEro Iepuona. B cHexXHoM
IMOKPOBE HAKAaIUIMBAIOTCSI €CTeCTBEHHBIE M TEXHO-
reHHble KOMITOHEeHTHI. McciienoBaHusl B3amMoneii-
CTBMSI CHEXXHOIO IOKpPOBa C APYTMMU KOMIIOHEHTA-
MU 1 3aKOHOMEPHOCTH X B3aMMHOTO BIIMSIHUS B Ha-
CcTosIee BpeMs 4Ype3BBIYANTHO aKTYaJbHBI KakK
peakuusl Ha BO3OEMCTBHE KOMILIEKCA KIMMaTH4e-
CKUX M aHTPOHNOTeHHBIX (pakTopoB. OCOOEHHO BaxK-
HO MOHMMAaHMNE 3arpsSI3HEeHHOCTH CHEra B 30HE BIIMSI-
HUSI TIPOMBILIEHHBIX TIPEIIPUITUIA U HaCeJICHHBIX
IIyHKTOB, YTO OKA3bIBaeT JIOKAILHOE BO3ICCTBUE HA
OKpPYKaIoNIyIO Cpeny.

UccnengoBanust TociemHUX JET paccMaTpUBaIOT
Pa3JINYHbIE KOMIIOHEHTbI — CHEXXHBIHN U JIEASTHOM MO~
KPOBbI, IOBEPXHOCTHBIC BOALI — Ha OTAEIBHBIX TEP-
putopusix (Bopomaii, BmacoB, 2017; Kapnayxosa,
2018; ITapaguna u ap., 2019; baunos u ap., 2019).
bmu3kune 1o TemaTtmke padOTHl NPOBOAWINCH Ha
MOPCKUX JIbIAX, MUHEPAIIbHBIX O03epax M JIEMHUKaxX
(Hemuposckast, 2004; 3BaauHckuii u ap., 2016;
CwmaxtuH, 2018; 3axapueHko u ap., 2020). ITooxon
aBTOPOB OTJIMYACTCSI OT OOIIECIIPUHSTOTO TEM, YTO
n3ydyaemasl TUIPOKPUOTreHHas CUCTEMa paccMaTpy-
BaeTcs Kak lieJIbHasi CUCTeMa, B KOTOPOii BCe KOMITO-
HEHTBI N3yJaloTCsI EMMHOBPEMEHHO.

O3epo baiikai pacnojioKeHo, B LIEHTPE eBpoa3u-
aTCKOTO MaTepuKa M SBJISIETCS CaMbIM OOJBIIUM
MIPUPOAHLIM XpaHWJIMUIIEM HOpecHOM Boabl. OOBEM
Bozsl B Baiikase okoso 23 ThIC. KM, 4TO COCTABJISIET
20% mupoBbIX 1 90% poccUiicKUX 3aacoB MPeCcHO
Bonpl. ExxeromHo skocncrema baiikana Bocmipon3Bo-
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IUT OKOJIO 60 KM? Mpo3payHoii, HACBILIEHHOI KuUC-
JIOPOIOM BO/IBI.

Ha mpotsokenumn necsTuieTuii aHTPOIIOTeHHBIN
Ipecc Ha BOAHYIO YaCTh 3KOCUCTEMBI 03€pa HEIOMy-
ctuMo BbIcok. B 2015 r., mo cpaBHeHuto ¢ 2014 r. ko-
JIMYECTBO 3arpsI3HSIONMIMX BEIIECTB, IMOCTYIUBIINX
Ha akBaTopuio o3epa baiikan, yBenuuuiocsk B baii-
KaJibcke Ha 13%, Ha ocTpoBe ONBXOH U 1. XyXXUp Ha
10% (O0630p cocTosHUSI M 3arpsi3HeHud..., 2016).
ITo manupIM TOocymapcTBEHHOTO IOKJama O COCTOSI-
HUUM U OXpaHe oKpyxXKarolieil cpeabl MpKyTcKoil 00-
nmactu B 2016/17 1., ob11as Macca 3arps3HSIOIINX Be-
IIeCTB, IIOCTYNMBIIMX B 03. baiikan, cocraBuia
362.47 T (B 2014 1. — 288.09 1, B 2015 . — 360.91 T1).
B 2016 1. co cTOYHBIMU BOAAMU MOCTYITUIIO OOJbIIIE,
yeM B 2015 1., cynbdaTtoB, XJIOPUIOB, B3BEIIEHHBIX
BEIIECTB, HUTPATOB, HUTPUTOB, aMMOHUIAHOTO a30-
Ta, ¢pocdaToB. XIIOpUI- U CyIb(paT-NOHBI U a30T aM-
MOHMMHBIA BO3pOCIM cooTBeTcTBeHHO OoT (0.3 1o
38%. OCHOBHBIE UCTOYHUKM 3arpsi3HEHUS] — IPO-
MBILUICHHBIE TIPEAIIPUSITUS M HaceJIeHHbIE ITYHKTBI
Ha moOepexbe, MOPTHI I0XKHOW M CeBEepHOM yJacTei
o3epa, ycTbeBble yacTu pek Toisi, Knuepa, BepxHsis
Amnrapa, bapry3un u CeneHra.

Llens ncciienoBaHUSI — U3YYUTH COBPEMEHHOE CO-
CTOSIHUE TUIPOKPUOTEHHON CHCTeMBbl CHEr—Jeén—
MomIEmHas Boga B akBaTOPUHU 03epa, II0Ka3aTh 3aKO-
HOMEPHOCTU MUTPALIM MAKPO- U MUKPOIJIEMEHTOB
B TUAPOKPUOTECHHOM CUCTEME B TEKYIIUX YCIOBUSIX.
J1s1 MOCTKEHUS 3TOM 1IeJ It COOPMYJIMPOBAHEI Clie-
IYIOIIVEe 3aJa4l: JaTh XapaKTePUCTUKY KIMMaTHIE-
CKUX yCJIOBUI (hOpMUPOBaHUSI CHEXHOTO TIOKPOBa B
suMHui iepron 2016/17 T.; onpeneanTh KojieGaHUs
BeIMUMHBI pH M KoMM4ecTBO B3BEIIEHHOIO Bellle-
CTBa, MMHEpAJIM3allMI0O 1 MOHHBII cOCTaB, coaepKa-
HUE MUKPO3JIEMEHTOB B TMIPOKPUOTEHHOMN CUCTEME:
CHEr Ha JbAy—IEN—NOMIENHAS BOIa; YCTAHOBUTH
cnelM(UIHOCTh pacIpele/icHUs] BeIIeCTB MEXIY
JILAOM U TIOAJIEAHOM BOAOM IO KO3(hGUIIUEHTY BO-
BiedeHus (KB); mpemcraBUTh 110 ITOJIyYEHHBIM pe-
3yJbTaTaM XMMWYECKUI COCTaB TMAPOKPUOTEHHOM
CUCTEMBI. CHET Ha JIbIy—IEN—IIOMJIEAHAS BOda O03epa
baiikai.

OBBbEKTHI U METOAbl UCCJIEJOBAHU

OOBEKTOM JIEeTaNbHBIX TEOXUMWUECKNX MCCIIEN0-
BaHMI TTOCIYXMJIa TUAPOKPUOTEeHHAsI CUCTEMA: CHET
Ha JIbOy—JIE0—MNOMIEAHAs BOAA B aKBaTOPUM O3epa
(ta6u. 1). JlenaHoii mokpoB Ha o3epe baiikan nzyya-
u ¢ Havayia XX Beka (IloctakoBuu, 1908; Cokob-
HUKOB, 1957; 1960; 1967; lllumapaes, 1977). Jlego-
craB Ha baiikajie HacTynaeT ropasao Io3aHee, YeM Ha
Ipyrux Bogoemax. IIpn4MHOiI 3TOro SIBISIETCSI KO-
JIoccalibHasl BOIHAsI Macca o3epa, Tpebylolast IIn-
TEJILHOTO IMeproIa IJIsI CBOETO OXJIAXKIECHMs, a TAKXKE
BETPOBAas AeSITEIbHOCTh, KOTOpasl IPEUMYILECTBEHHO
MPOSIBIISIETCSI B OCEHHE-3UMHMIA Tiepuon. Dopmupo-
BaHME YCTOWMYMBOIO JIEASHOIO IIOKPOBa IIEpBOHAYAIIb-
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HO ITPOMCXOIUT B MEJIKOBOIHBIX 3aJIMBaX U IIPUypOYE-
HO KO BTOpPOM1 AeKane HosIOpsi. B m1yOOKOBOOHEBIX Ya-
CTSIX CEBEPHOI M cpelHeil KOTJIOBUH O3epa JIEAOCTaB
HACTyIAaeT B IIEPBBIX YMCIax SSHBApPs, a B OXXKHOM KOT-
noBuHe — 10—14 suBaps. TonmuHa apaa B IeHb Jie-
nocraBa kKoneobiercs ot 10 mo 40 cMm, a 3aTeM OBICTPO
YBEJIMYUBAETCS, IIPUIYEM HapacTaHHUE JIEASTHOTO MO-
KpOBa Ha OECCHEXXHBIX YYaCTKaX MPOUCXOAUT OBICT -
pee, TaK KakK TEIUIOIPOBOMTHOCTD JIbIa Ha ITOPSIIOK
BBIILIIE TEIJIONPOBOAHOCTH CHera. MaKcuMaJbHOM
MOIIIHOCTHU JIEA TOCTUTAeT B KOHIIE MapTa, U3MEHSI-
schb o akBatopuu baiikana B cpemnHem ot 70 mo
115 cm. HamMenbmast ToiamimHa Jbga HaOJomaeTcs
Ha 1oxxHoM baiikane, raoe BeIlTagaeT OOJbILIE BCErO
cHera. Ha ceBepHoMm baiikane u3z-3a 0ojiee HU3KUX
TeMIepatyp 1 Ha Majom Mope 13-3a 4acToro oTcyT-
CTBMSI CHEXXHOTO MOKPOBa TOJIIMHA Jbda JOCTUTAeT
MaKCUMaJIbHBIX 3HaueHuii (bepkuH u ap., 2009).

O6pa3upl cHera oroupanuch cHeromepom BC-43
10 BCel TOJIIIIE ¢ ONpeAeIeHUEM BBICOTHI U TNIOTHO-
ctu (Beca) IJisd M3y4eHMsl pacIipeacaeHUs] CHEXKHOTO
IMOKpPOBa Ha TEPPUTOPUU UCCIICTOBAHUS U onpeaesie-
HUS 3aI1aCOB coJepKalleiicss B HEM BOAbI U B3BEIIIEH-
HbIX BeliecTB. [1poOrl ibna (BepXHsist 4acTh, KOTOpas
HE collpuKacaeTcs ¢ MOMIEAHON BOOI) OTOMpaICh
Ha youny 0—50 cM; mpoObl momIEMHO BOABI OTOM-
paanch CTEKIITHHOM OYTBHUIBIO 1 6ATOMETPOM.

ITpoOkI TIEpeBOAMIN B TAIYIO BOAY IIPU KOMHAT-
HOI TeMmepaType. BpeMsl TasiHuUsS cHera mpu KOM-
HATHOM TeMIlepaType COCTaBisieT 6—12 4acoB, 4TO
COOTBETCTBYET “OBICTPOMY TasTHUIO”, TIPUMEHSIEMO-
MY B LIEJISIX MUHUMM3AlMKU COpOLIMU BElleCcTBa IIPO-
Obl Ha CTEHKAax CcOCyda M YMEHBIICHUIO Iepexona
B3BEILIEHHBIX BEIIECTB B pacTBopuMbie (popmebl (I1a-
30BCKMIi1 1 1p., 1983).

HMccnenoBanue cHera IpearosaraeT pasnelbHbIi
aHaJIu3 CHETOBOM BOMIBI Y TBEPIOTO OCaaKa, KOTOPbIit
COCTOUT M3 aTMoc(epHOil MBUIM, OCaXXIeHHOUW Ha
MMOBEPXHOCTh CHEXHOTO IMoKpoBa. HepacTBopumast
¢aza BblAesAETCS MyTeM (uiIbTpaluu Ha 6e330J1b-
HOM (UIbTpe (CUHSIS JIEHTa); IPOCYIINBAaHUEM IIpU
KOMHATHOM TeMIleparype, MpocenBaHUEM ISl OCBO-
GOXIEeHUS OT MOCTOPOHHUX MPUMECe 1 B3BEIIBA-
Hus. PasHuia B macce ¢puiibTpa g0 1 nocie Ghuib-
TPOBaHUS XapaKTepU3yeT Maccy ITbIIN B rpobe. Ko-
JIMYECTBO BBITIAIAIOIIETO CO CHETOM TBEPAOIO OcaaKa
XapaKTepU3yeT 3albIICHHOCTD TEPPUTOPUH, a (DHITh-
TPpaT TAJIOTO CHEra OTpaXkaeT CTeNeHb 3arpsi3HeHUS
BO3AYIIHOTO GacceifHa pacTBOPUMBIMU (opMaMU
aeMeHTOB (Axaes, 2007).

XuMH4YecKre aHaJu3bl BEIIOJIHEHBI B JJabopaTo-
pUM TEOXMMMH JIaHAIIA(TOB M reorpaduu Mo4yB M
XUMUKO-aHaJIUTUYecKoM LieHTpe MHcTUTyTa reorpa-
¢un um. B.b. Couaser CO PAH 1o crangapTHBIM
MetogukaM. Beomuuny pH, comepkanue pTopumos,
XJIOPUIIOB, TUAPOKapOOHATOB, (hochaToB, aAMMOHMUS,
HUTPUTOB, B3BEIICHHEIX BEIIECTB B BOJIE OIPEIEIIsI-
JIX B TTOJIEBBIX YCJIOBUSIX C TIOMOIIIBIO ITOJEBOM KOM-
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Tabomuna 1. MecronosioxkeHre U KOOpAMHATHI CTAHIIMI OTOOpa MpOo0: CHET Ha JIbIAy—JEA—TIOMIENHAS BOAA B aKBATOPUU

03. baiikan
Ne /it MecTonooxeHue Ne Touxku KoopnuHathl

1 . JIucTBsiHKa, 3aJ1. JIMCTBEHHUYHBIHA 41 N 51°5121.5”, E 104°51’35.1”
2 1. Bonbmoe TonoycTHoE, MBbIC YIIIKaHWIA I8 N 52°03739.3”, E 105°28722.8”
3 n. byrynbaeiika 14—17 N 52°3127.7”, E 106°02°19.4”
4 rp. OnbxoHckue Bopora 9-17 N 53°01°08.2”, E 106°54°02.7”
5 1. Capma 12—17 N 53°05"30.17, E 106°50°02.0”
6 Maioe Mope, 3 kM ceBepHee p. Kypma 1-17 N 53°1203.6”, E 107°0014.8”
7 10XHee ¢. baitkanbckoe 26—17 N 55°18’16.3”, E 109°11724.8”
8 r. CeBepobaifkaibCcK 36—17 N 55°37738.2”, E 109°21°11.3”
9 0. SIpku, LieHTpaJIbHAs YacTh 18—17 N 55°45’34.1”7, E 109°42°07.2”
10 cepearHa o3epa, HaIIpoTUB Iryosl JlaBima 38—17 N 54°14’15.3”, E 109°25°03.6”
11 3a1. YUBBIPKYHCKUI 39-17 N 53°39’47.8”, E 109°00738.5”
12 ¢. Makcummxa 46—17 N 53°16711.6”, E 108°43739.3”
13 10 kM ceBepHee ¢. [opsTanHCK 49—-17 N 53°13’35.7”, E 108°30°19.6"
14 9 kM 1oxxHee ¢. Typka 53—17 N 52°53’02.6”, E 108°06°46.3”
15 3ai. [1poBai 55—-17 N 52°20°40.2”, E 106°5018.0”
16 c. [loconbckoe 64—17 N 52°01°37.8”, E 106°10°57.4”
17 . babymxkun 67—17 N 51°43’15.3”, E 105°51705.8”
18 n. Tanxoit 68—17 N 51°33’45.8”, E 105°08"21.3”
19 I. baiikanbck 70—17 N 51°31’45.50”, E 104°09°01.35”

MJIEKCHON XMMWYECKOM J1abopaTopuu C JIOITOJIHU-
TeAbHBIM OOopynoBaHueM (pH-MeTp, ¢poToKom0pu-
METP M Ap.) HETIOCPEACTBEHHO B ACHb 0TOOpa mpoo
110 CTAaHIAPTHBIM OOIIEHPUHSATHIM METOINKAM C yde-
ToM TpeboBaHuii 'OCToB (AnekuH u ap., 1973:
I'OCT 17.1.5.05-85, 1986; TOCT 2874-82, 1995). Xu-
MHWYECKHME DJIEMEHTHI oNpeaeiisuii Ha mpuoope Opti-
ma 2000DV — onTuyeckoM 3MUCCUOHHOM CHEKTPO-
METpe C UHAYKIIMOHHOI IUIa3MOI 1 KOMIIBIOTE PHEIM
yrpasiaeHueMm (pupma Perkin Elmer LLC, CIIIA), ¢
gyBcTBUTENBHOCTEIO 0T 0.001 mo 50000 mr/mM3 (mis
MUKpPO- U MakpoanaemMeHToB). I[IpoObl Bomel mis
oInpele/icHUsI KOHIEHTPAUU TSDKEIBIX METaVIOB
KOHCEPBUPOBAJINCh COJISTHOM KMCIOTOM 1 XpaHWINCh
B CTEKJISTHHOM ITOCyJie He OoJiee 5 CyTOK.

KosddunmmeHnT BOomgHON MUTpalMM PaCcCUUTHI-
BaJIi 1O OOIIEU3BECTHON (opmyne, MpeaoXeH-
Hoit A.U. TlepensmanoM (1999):

_m, x100
axn,

K,

rme m, — ColepXaHue 2JIEMEHTA X B BOIE, MI/IM>;
n, — colepXXaHKe 3JIeMEHTa X B TIOpoIax, %; a — CyM-
Ma MUHEpaJIbHBIX BEIIECTB, PACTBOPEHHBIX B BOJE,
Mr/om>.

PE3VJIBTATBI 1 OBCYXIEHHWE

HMccnenoBaHusi mpoBeaeHbl B 3UMHUI MEPUO,
2016/17 1. B IepBoOii geKame MapTa B IIEpUOI MAaKCH-
MaJIbHOTO CHETOHAKOTIJICHUSI M YCTOMYMBOTO JIeIsI-
Horo 1nokpoBa. Ilo nanHbsIM Jlokj1aga 00 0COOeHHO-
CTSIX KJIMMaTta Ha Tepputopun Poccuiickoit @enepa-
uwn 3a 2017 1. 3TOT TOI CTaJl YeTBEPTHIM CPEAN CaMBIX
TEMIBIX ¢ 1936 I. DKCTpeMaIbHO TEIUIO OBLIO B a3U-
arckoif yactn Poccun — BoctouHee Enmcest moBce-
MECTHO OTMeYaluch 95%-Hble SKCTPEMYMBI; B 1Ie-
JioM 110 peruony 2017 rom, a Takke BECEHHUIA CE30H
ObLIM pekopaHO TEImbIMU (aHoMaimu +2.27°C u
+3.69°C — wucropuyeckre MaKCUMyMBI). 3UMOI
2016/17 1. otmeueHbl aHoManK (+3—5°C) B 103KHBIX
1 LIEHTPATbHBIX paifoHaxX a3maTckoit vactu Poccum.
CaMbIM TEIUIBIM MeCSI1IeM 3MMBI ObLT (hbeBpajib, TEM-
repaTrypbl BbIllIE HOPMbI OTMEYEHBI MPaKTUYECKU
BCIOy, 0COOEHHO B IIeHTpe ¥ Ha fore BoctouHoit Cu-
oupu. B 2017 1. cpenHsst romoBasi cyMMa OCaJIKOB CO-
craBuia 111% HOpMBI — BTOpasi BeJIMYMHA MOCIIe pe-
kopaHoro 2013 r. Ha TeppuUTOpPUM a3UATCKOI YacTu
Poccuwn.

B saHBape—MapTe Ha TEPPUTOPUU CEBEPHOIO U
cpenHero mobepekbs 03. baitkan, KOnmu4ecTBO BBI-
MaBIIMX 0CaAKOB ObLII0 MeHblle HOpMEI (30—70%), a
B IOKHOM YaCTU OCAIKU MPEBLICUIIN CPETHIE MHOTO-
JeTHUe 3HadeHus B 1.5—2.5 paza. TommmHa cHeXXHO-
Nel 2023

JIEA Vi CHET oM 63
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Puc. 1. CHeXHBIiT TOKPOB HA IMTOBEPXHOCTH Jibla 03. baiikai, 3uma 2016/17 1.: a — moBepXHOCTH JibAa y 1. bonbioe Tomoyct-
Hoe; 6 — 1éa Ha ManoM Mope; 6 — ceBepHblii baiikan y 1. HuxxneHerapck; ¢ — 3an. Yussipkyiickuii. @oro U.B. Bopo6beBoii.
Fig. 1. Snow cover in the water area of Lake Baikal, winter 2016/17: a — ice surface near Bolshoye Goloustnoye settlement; 6 —
ice on the Small Sea; ¢ — northern Baikal near the settlement of Nizhnenyegarsk; ¢ — Chivyrkuisky Bay. Photo by 1.B. Vorobyeva.

TO TIOKpPOBa MOCTUIJIa MaKCUMAaJbHBIX 3HAYEHUN B
cepenuHe (heBpajisi—Havajie MapTa: Ha OOJIbIIei ya-
cTu Tepputopun oHa cocrasisia 30—50 cMm. Paspy-
IIeHWe YCTOMYMBOTO CHEXHOTO ITOKpOBa IPOU30-
1IUI0 B KOHIIE MapTa—Hayajie amnpessi, Ha OOsblieit
JacTu TeppUTOpHU Ha 7—15 mHeli paHblile, a B 3aI1al-
HOI 1 I0)KHOM YaCTH — B CPOKH, OJIM3KME K OOBIYHBIM
(Hoxuan “O cocrossnum o3epa baiikan...”, 2018).

Cpoku JiefocTaBa MEHSIIOTCS 10 TojaM, KoJjeba-
Hus ux gocturaior 40 gHeit. HampumMep, Ha 10XXKHOM
baiikane kpaitHue naThl 3aMep3aHUs IIPUXOISATCS Ha
18 nmexkabpss—1 deBpana (baiikan, armac, 1993).
B sumuwmit epuon 2016/17 r. mponecchl obpa3oBa-
HMS JpIa Ha baiikaie 3amMeniwinch M3-3a TEIUIOK
noroapl B Aekabpe 2016 1. u nepsoii gekane 2017 r.;
JIEN YyCTAaHOBWJICS B 10XKHOK 4yactu balikama Ha 7—
10 gHeit mo3:Ke HOPMBI, B CpeIHEM dJacTh Ha 5—
7 nHeli, a Ha ceBepe — B CPOKM OJIM3KUE K HOPME.
CpenHeromoBas TeMIiepatrypa Bo3nyxa B 2016 . Ha 1—
2°C npeBbICHJIa MHOTOJIETHUE 3HAYEH S U3-3a 10JI0-
KUTENBHBIX TeMIIepaTypHbLIX aHOMAaJIMii, OTMEYaB-
IIMXCcsl OOJBIIYIO YacTh rofa, BCJICICTBUE YETrO T'M-
raHTckasi Macca Bomabl 03. balikana mojro coxpassiia
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TEILI0, U 3aMep3aHKe CABUHYJIOCH Ha 60Jjiee MO3nHUe
cpoku (Hoxmam “O cocrossHuu o3epa baiikai...”,
2017).

Kak mokazanu mosieBble MCCIEAOBaHMS, CHEX-
HBII1 MOKPOB B aKBaTOPUM 03epa ObLI HEOMHOPOIECH,
JIOCTUTAJ Pa3HOM BBICOTHI U ILIOTHOCTH, @ B HEKOTO-
PBIX pailoHax MOJHOCTBIO OTCYTCTBOBAJI, HAIIpUMED,
B 1. byrynbaeiika u boneiroe ['onoycTHoe, a Takke
Ha Manom Mope (puc. 1). Tam, roe CHEXHBII I10-
KpPOB MPUCYTCTBOBAJI, €0 TOJIIIMHA KoJjiebaaach OT 5
1o 11 cM ripu cpenHeM 3HadYeHUH 7 cM. ToNbKO B 3al.
YUBBIPKYICKOM TOJIIIMHA CHera gocturana 27—29 cM.
IInotHOCTH cHera MeHsach ot 0.45 1o 0.82 r/cm>.

Beauuuna pH u 636ewennoe eeujecmeo. YCTaHOB-
JIEHO, YTO KOHLIEHTPALIMsS MOHOB BOJOPOJA B TUAPO-
KPUOTEHHOM CHCTEME: CHET Ha JIbIy—JEA—IOIJIEn-
Hasi BoJla MMeJla MICHTUYHBIN BUJ Ha BCeil akBaTo-
pun o3epa — MUHUMAaJbHBIE 3HaueHUS pH B cHery,
aMIUIATyaa KoJjiebaHnuii ot 5.59 mo 7.39; cpenHue BO
Jpay — 6.01—7.50, MakcHMaJTbHBIE B TOMIEMHOM BOIE —
7.42—8.50 (puc. 2). Pazmax KoJjiebaHMI U3MEHSIJICS OT
MaKCUMAJIBHOTO B CHEre 0 MUHMMAJILHOIO B BOIEC —
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Fig. 2. Changes in the pH value of the hydrocryogenic system: snow on ice—ice—ice water. Points with coordinates are indicated

in Table 1.

1.8, 1.49 u 1.08 cooTBeTCTBEeHHO. B OTHEIHPHBIX TOU-
Kax (36 u 68), Hanporus r. CeBepobaiikaabCcKa U
n. Tauxoii, 3HaueHus1 pH B cHery gocTturaiu Beau-
yuH 7.39 1 7.30 — 6omble, yeM Bo abay (6.25 u 7.06),
YTO CBSI3aHO C BIIMSTHUEM HaCeJeHHbBIX TYHKTOB.

B3BenieHHbIE BelllecTBa B CHEXXHOM ITOKPOBE IO
BCEli aKBaTOpPUM O3epa pacIpencissioTcss HepaBHO-
MepHo. Haunbonee BbIcOKME MOKa3zaTesil OTMEYEHBI
OKOJIO HACEJIEHHBIX IMMYHKTOB — TT. 36, 67, 68 u 70
(1.0-9.5 r/M?). Ha cHEXHYIO U JIEOSHYIO IOBEPX-
HOCTb IIOITaAalOT MPOAYKTHI CKMTaHUSI TOIUIMBA OT
MEYHOTO OTOIUIEHHUS B MOCENIKAaX, a TAKXKE YaCTUIIBI
TEePPUTEHHBIX a9P030J1eii, KOTOPhIE IIOTHUMAIOTCS B
atTMocdepy ¢ 3eMHOM TOBEPXHOCTU BeTpoM. B oc-
HOBHOM OHM IIPEACTABISIOT COOO0IT YaCTUIIBI ITOYBBI
u riecka. [TombeM BEeTpOM MOJOOHBIX YaCTUIL HAab0-
Jiee MHTEHCHBEH B 3UMHMU IIepHrod Ha TEPPUTOPH-
sIX, TO€ TIoYBa He TOKphITa CHErom — 1T. 8, 9, 39, 55
(1.5—10.6 t/Mm?).

Munepaauzauus u uonnwui cocmas. Ilo nurepatyp-
HBIM JAHHBIM YCTaHOBJIEHO, YTO OOIIasi MUHEpaJIu-
3allisl CHera KoJjiebsercss B Tipemenax ot 10 mo
30 mr/mm>. B o6pasLax BeIABIEHBI U3MEHEHUS MAHE -
pajiM3aliy Tajoi cHeroBoi Boawl oT 11.41 mo 36.89,
npu cpenHeM 3HadyeHun 15.23 mr/am?. Makcumanb-
Hble KOHIIEHTpaluM OOHApy:KeHbhl HA aKBaTOPUU
o3epa HemajieKo OT LEHTpaJbHOI YacTu o. Jpku —
HaMBIBHOM IeCYaHOM KOChI, 00pa30BaHHOM BHIHOCA-
mu pek Knuepa u Bepxusis Anrapa — 1. 18 (36.89).

C ocTpoBa IPOUCXOIAT HAAyBbI TIECKA HA CHEXHYIO
TTOBEPXHOCT.

MuHepanuzalus JbIa u3MeHseTcs oT 3.36 mo
23.97, npu cpenHem 3HadeHuu 13.77 mr/om>?. Mune-
pasiu3anus MoJENHON BOABl B CPETHEM COCTABJISIET
96.6 Mr/am>. MakcuMallbHbIE 3HAYEHUS BBISIBICHBI B
ycTheBOM yacTu p. CapMmbl (T. 12), 3ain. YuBBIpKYyii-
ckoM (T. 39) u [IpoBai (1. 55) — 114.91, 111.1 1 204.98,
Mr/nM? cooTBeTcTBEHHO (puc. 3). 11 9TUX MeCT Xa-
paKTepHbI MaJieHbKHe DIyOnHEI (1.5—8 M) 1 Xxopoiiree
JIeTHEe TMPOrpeBaHue C aKTUBU3ALMEN TMPOIECCOB
MUHepaInu3aluu.

HccnenoBaHus Ioka3ajud, YTO KOHLEHTpAIUU
XUMMYECKUX 3JIEMEHTOB BO JIBIY B 7 pa3 HILKe, YeM B
Jpaoo6pasyonieit Boge. K TakoMy pacrpeneeHuIo
MPUBOIUT agcopOIMsI, aacOpOIMOHHAas OKKITIO3US,
OKKITIO3US JIBA00Opasyloleit Bombl, auddepeHImna-
LI1ST MOHOB MO BJIUSIHUEM 3JIEKTPUYECKUX ITOTEHIIH~
ajioB. OCHOBHas Macca BEleCTBa OCTAETCsI B XKMIKOM
(daze, KOHIIEHTpAIIMS BEIIECTB B KOTOPOM ITO Mepe
KpucTamnzanuu Bo3pactaet (MBanos, 1993, 1998).

IIpyu wmccnenoBaHMM MOHHOIO COCTaBa Jbda U
nomi€MHO BoIbl 3adMKCUpOBaHa BhIcoKast nudde-
peHIIMALMS MEXIy JIemoBOM U Xuakou ¢aszoii. MH-
TEHCUBHOCTh BOBJICUEHUS B JIEJ paCTBOPECHHEIX Be-
ILIECTB BMECTE C JIbAOOOpa3yIolleii BOJOM XapaKTepy-
3yercs KoadduimeHToM BopieueHus (K,) (MBaHoB,
1993). DtoT KO3(PULMEHT oTpaxkaeT creuuduy-
HOCTB pacIipeliejieHIsI BEIIECTB MEXIY JIbIOM U BO-
nmoii. PacueThl mokazanu, 4To ero BeJIMUMHA U3MEHS -
Nel 2023

JIEA Vi CHET oM 63
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Fig. 3. Changes in the mineralization of the hydro-cryogenic system: snow on ice—ice—ice water. Points with coordinates are in-

dicated in Table 1.

eTcsl B IIUPOKMX Mpeaeiax, Ho, KaK ITPaBUjIo, MEHbIIIEe
eTUHUIIEL. 1711 KaXXmoro noHa 3HadeHus K, mHam-
BUAYaTbHBI U pa3jiMyaloTCsd Ha pa3HbIX BOMOEMAaxX
(Botunues, I'puropsesa, 1973; Auucumona, Poros-
ckas, 1974; Caosuiuna, Edpemona, 2018; CabblinHa
u ap., 2020). O6HapyzkeHBbI 001LI1e 3aKOHOMEPHOCTU,
XapaKTepHbIE IJIsI IMPECHOBOMHBLIX 03ep. Tak, KOH-
LEHTpaLIM NOHOB BO JIbIY IO OTHOILIEHUIO K UX CO-
JIEepXaHUI0 B UCXOOHBIX PACTBOpPAaX YMEHbIIAETCS B

psany: NO, > ClI~ > SO; > HCO;. AMmunryna Koje-
Oanuit K, 11 kaxxaoro nvoHa UMeeT CBOU 3HAYEHUS
Ha BCel TeppuTOprM o3epa. MakcMMabHBINA pa3Max
YCTaHOBJICH Yy cylb(daT-noHa — U3MeHeHus B 3.5 pa-
3a; najaee UAYT HUTPUT-UOH — 2.5; rTMaApoKapOoHaT-
noH — 1.8 u xyopua-uoH — 1.6 pasa. /111 KaTHOHOB
yeTKOTo  pacmpedeneHusi B BeauuuHax K,
He BbIsiBIeHO. O0OpalliaeT Ha cebsl BHUMaHUE 3Haue-
Hus K, 1151 Kanusi: oH rocTynaet B JIEQ O4YeHb MHTEH-
cuBHo (K, okojio 1), yTo yKa3biBaeT Ha nU30uUpaTesb-

HocTb BoBieyeHuss K* us Bonsl JibnoMm. Takoe sBiie-
HUe, commacHo mnpencraBieHus M A.B. HMBaHoBa
(BaHoB, 1998), cBsI3aHO ¢ OpraHU3YIOINIEii CII0CO0-
HOCTbIO MOHA KaJIisl IT0 OTHOIIEHUIO K TMAPATHOM
000J104Ke. YCTAaHOBJIEHO, YTO B JI€0 MHTEHCUBHO BO-
Biekatorcst uoHbl K, Na*t u ciabo Ca?* u Mg?*: ko-
3(pGULUEHT BOBJIEUEHMSI MOHOB KaJIblIMs M MarHus
3HaynTebHO HIKe 1 u cocrtaBasgor 0.01-0.04 n
0.02—0.06 cootBercTBeHHO. [TogoGHasI 3aKOHOMEP-
HOCTh YCTaHOBJIEHA paHee Ha akBaTopuu o3. baiikan
B 3ai1. JIuctBeHHUYHEIN, y 1. JIncrBssHKka (BopoOnheBa
u ap., 2007, 2009, 2010). DTo 0OBSICHSETCS TEM, YTO
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6arogapsi N30MpaTeIbHOMY BOBJIEYCHUIO B IIEPBOM
KPUCTAJZIMYECKOM CJIO€ OKa3bIBaeTcs OOJIbIEe Tex
MOHOB, KOTOpbIe 00JIafaloT 0OIbIINM KoM pUimeH-
TOM pacHpeeeHUsI, 3aBUCSIIIEeM OT ITOABUKHOCTU
WOHOB U OT UX CTPYKTYPHUPYIOIIETO NeCTBUS Ha 3a-
Mep3atoliuii pacTBop. Bo3HUKHOBEHUE Ha TpaHUlle
JIbIOOOpa3ymolleil BOAbI 1 IbAa Pa3HOCTU MOTEHIIA~
JIOB BJICUET 3a co00i muddpepeHIINAINIO KATUOHOB 1
aHMOHOB MeXAy TBEpHON u Xuakou (azamu. KoH-
HEeHTpalrsI KOMIIOHEHTOB XMMMWYECKOIo COCTaBa U
CyYMMapHO€ COAEpKaHME MUX BO JIbAY HIKE, YeM B
JIbIOOOpa3ymolleiil BoJe.

Muorumu aBtopamu (TapacoB, KopeHoBckas,
1966; Baacos, I1aBnosa, 1969; MBaHoB u ap., 1976;
HMBaHoB, 1989 1 nip.) sKCNIEpUMEHTAILHO YCTAaHOBJIE-
HO, 9TO €CJIM B 3aMep3arollleM pacTBOpe KOHIIEHTpa-
IIUU COJIE HEBBICOKM, TO MX HACBIIIEHHOCTh BO JIbIY
HamHoro Huxke ucxonHoi (K, ke 1). JlenoBas daza
obGoraraeTcss MIOHaMA aMMOHUS — 3TO MOATBEPXKIa-
10T HaIllM MCcCclefoBaHus Ha o3. baitkaj, BHe BIMSI-
HUSI HaceJIeHHBIX MyHKTOB. OKoJIO MmocejieHui 1 Ha
MEJIKOBOIIbE€ KOJTMIECTBO COJICH BO JIBAY MOXKET OBIThH
OJIM3KO WJIM paBHO UX KOJIMYECTBY B Boje. [TomydeH-
Hble JaHHBIC CONJIACYIOTCS C WCCAeAOBaHUSIMU
B.A. O6onkuna u ap. (Obolkin et al., 2019). D10 xa-

_ 2—
paxkrtepHo g noHos CI~, SO, u azorconepxaluux,
YTO CBUAETEJILCTBYET 00 aHTPOITOTEHHOM BIIMSIHUU
Ha XMMUYECKUI COCTAB JIbIA.

CHexXHbIif MOKPOB Ha JIbIY XapaKTepu3yeTcs 00-
Jiee HU3KMMU 3HaYeHusIMU pH, yeM 1€ 1 momneaHas
Bona (5/59—6/01—8/30 coorBercTBeHHO). KOHIIEH-
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Fig. 4. Changes in the ionic composition of the hydrocryogenic system: snow on ice—ice—ice water. lonic composition: 7 —
HCO3; 2— SO?‘_; 3—ClI";4—NO,;; 5—NO3; 6— Kt +Na®; 7— Caz+; 8— Mg2+; 9— NHI. The location and coordinates
of the sampling stations (/—19) are shown in the table 1.

tparu noHoB K, Na™, Ca?", Mg?* u HCOj BCcHery  CHere IO OTHOLIEHHUIO KO JIbAY M BOJIE, YTO CBUIE-
TaKkKe MEHBINEe, YeM BO JbIYy M IOMIETHON BOIE  TEIBCTBYET O IIOCTYIUIEHUH COSTMHEHWMN Cephl U XJI0-
(puc. 4). B HEKOTOPBIX TOYKAX UCCIIENOBAaHUS Ha aK-  pa U3 aTMOC(Ephl, a3p030J1d KOTOPBIX OCemaloT Ha
Batopuu 03. baiikam ycTaHOBJIEHBI JOCTaTOYHO BbI-  ITOBEpPXHOCTHU (cM. puc. 4) (TOYKM Ha pucyHke: 41 —
COKHE COIepXaHWUSA CyrbdaT- W XJIOPUI-MOHOB B  3anuB JIMCTBEeHHWYHBIH, moc. JIMCTBSIHKA, comepKa-

JEI U CHET  Ttom 63 Nel 2023
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nue CI~ B cHere 4/2 mr/nm3, Bo nibay — 3.15, B nomién-
Hoii Bome — 2.3; 12 — ycrheBas 4acth p. Capma,
. Capma, 36 — akBatopus o3epa y I. CeBepobaii-
KabCK, 64 — c. I1Toconbckoe, 68 — . Tanxoit u 70 —
r. Baiikannck, conepxanue Cl~ B cHere 2.14 mr/am?3,

Bo Jibny — 1.50, B mogn€nHoii Boae — 1.78; SOi_ —B
cHere 2.0 Mr/om3, Bo by — 1.8, B moménHoii Boae —
1.2). Ha cHeXHy10 MOBEPXHOCTh ITOOEpEXbsI IOIIaaa-
IOT IPOAYKThI CKUTaHUS TOIIJIMBA, YTO YETKO IIpOCIIe-
JKUBAETCS IO COAECPKAHUIO TBEPHAOTO BEIECTBA, KOTO-
POTO B CHESKHOM ITOKPOBE OOJIbIIIE, YEM BO JIBIY U TTOM-
JIENHOI BoE.

Muxkposaemenmot. 11 pacuéta MHTECHCUBHOCTU
MUTpALIMU XUMUYECKUX JIEMEHTOB B BOIAX PacCUU-
TaH KoaddunueHT BogHoit murpaiuu (K,). s uz-
OexXaHUS OIIMOOYHBIX BHIBOIOB M3-3a IIYOMHEI 03€-
pa ¥ pa3HOCTU MOACTUIAEMBIX ITOPO 03epa IMpH pac-
yete K, TmpolLieHTHOEe comepxXaHuUe 3jIeMeHTa B
BOIOBMEIIAIOIINX IIOPOAAaX ObUIO 3aMEHEHO KJjap-
KOM 3€MHOI1 KOpHhI, cornacHo pekoMeHmausam (I1e-
pensMaH, Kacumos, 1999).

IMTonyuenHsle 3HaueHus K, pazgenuiu xumuye-
CKHMe 3JIEMEHTHI Ha JBE TPYIITHI — MOABVKHBIC 1 CJTa-
oonoasrxkHEIEe 3J1eMeHThI. K mepBbIM oTHOCATCs Ca,
Cu, Sr, Mg, Co, Zn u Cd, ux mmoxka3zaTeau 110 MeCTO-
MOJIOKEHUAM U3MeHstoTcs, HO K, Oonbiie 1. Dne-
MeHTHI Ba, Mn, Si, Fe, Al, Ti, Ni, Cr, P u K cocrtas-
JISTIOT TIOJISIpHYIO TpyIly. biarogapst mpupomHO-
KJIMMaTH4YeCKMM (PakTopaM M IJOCTAaTOYHO WHTEH-
CUBHOMY aHTPOIIOT€ HHOMY BO3IEMCTBUIO B HECKOJIb-
KMX TOYKax OoTOOpa Ipo0 oTMedaeTcsi M3MEeHEeHUE
MHTECHCUBHOCTA  MWTPALIMOHHOM  CITOCOOHOCTH
cBuHLAa ot 1.22 no 11.0.

SAKJ/IIOYEHHME

IIpoBenEHHBIE HCCenOBaHMS TTO3BOJIMIN OOHA-
PYXUTh OCOOEHHOCTH XMMUUYECKOTO COCTaBa THAPO-
KPUOT€HHOM CHUCTEMBbI: CHEr Ha JIbAY—IEN—ITOMIEN -
Hasl BoJla B akBaTopuHu 03. baitkain v moka3aTb OCHOB-
HbIe 3aKOHOMEPHOCTH MUTpALlM MaKpO- U MUKPO-
BJIEMEHTOB B YCJIIOBUSIX U3BMEHEHUSI KJIMMAaTa.

1. YcTaHOBIIEHO, UYTO CpPEIHErofAoBas TeMIlepaTy-
paBo3ayxa B 2016 . Ha 1—2°C npeBBICHIIa MHOTOJIET-
HUE 3HAYCHMSI M3-3a MOJOXUTEJIBHBIX TeMIIepaTyp-
HBIX aHOMAaJIM1, OTMEYaBIINXCSI OOJIBIIYIO YacTh roja
1 1iepByto nekany 2017 r., T0o3TOMy CpOKH JiefocTaBa
CABUHYJIUCH Ha OoJiee rmo3aHee BpeMsi. CHEXXHBIM 1o~
KPOB Ha aKBaTOpPUU 03epa B 3uMHUIA riepuon 2016/17 r.
OTJINYAJICSI HEOMHOPOTHOCTHIO, TOCTUTAJ BEICOTHI 5—
11 cM Tipm cpemHeM 3HAYEHUHW — 7 CM M MMeJT TIJIOT-
HocTb oT 0.45 10 0.82 r/cm3.

2. KoHIleHTpallM MOHOB BOAOPOAA COCTaBa THI-
PO-KPUOTE€HHOM CUCTEMBbI: CHEr Ha JbAy—JIEN—MOo/-
JIEMHAST BOJIa XapaKTEePpU30BAJIMCh EAUHBIMU 3aKOHO-
MEPHOCTSIMHU IO BCEI1 aKBAaTOPUU 03€pa: MUHUMAJIb-
Hble 3HadyeHus pH B cHery 5.59—7.39; cpemHue BO
apny — 6.01-7.50, MakcumajibHble B IIOIJIEAHOM

JEA U CHET  tom 63 Nel 2023

Bome — 7.42—8.50. IToBrIlIeHHBIE KOJIMUECTBA B3BE-
IIEHHBIX BelecTB 1 yBeamueHue pH cHera 3adpukcn-
pOBaHBI OKOJIO HAaCEJICHHBIX TYHKTOB, YTO OOBSCHSI-
€TCSI aHTPOIOTCHHBLIM BJIMSIHUEM IlocejieHuil. Takue
K€ U3BMEHEHMS BBISIBJICHBI B CHEXKHOM ITOKPOBE HA aK-
BaTOPUM 03€epa TaM, [Je YaCTULIBI TEPPUTEHHBIX a3pO-
30JIeii, TIpeACTaBIeHHbIC YACTUIIAMU TTOYBBLI U TIECKa,
MOIHUMAIOTCSI B aTMocdepy BETPOM C MIPUOPEKHBIX
TEPPUTOPUIA, TIIe TTOUBA HE TIOKPHITA CHETOM.

3. YcraHOBJIEHbl AMana3oHbl U3MEHEHUS] MUHEe-
panu3zaluy B Taloii cHeroBoii Bome: or 11.41 mo
36.89 mr/am? ipu cpenHem 3HaueHun 15.23, a Takke
apaa: ot 3.36 no 23.97 mr/am?® nipu cpenHeM 3Haye-
Huu 13.77. KoHlleHTpalysi MOHOB BO JIbAy 110 OTHO-
IIEHUI0O K UX COAEPXKaHUIO B MCXOOHBIX pacTBOpax

YMEHBIIAETCSI B  PSOy: NOfCl*—SOf[—HCO;.
Kaxmerit moH cogepXUT CBOM KoJjiebaHusT Koahdu-
uueHTa BosieuyeHud (K,) Ha Bceil akBaTopuu o3epa.
Tak, HauOonbIIMe KOJeOaHUS BBISIBJICHBI IJIsSI CYJIb-
¢dar-uoHa — 3.5 pa3a, HUTpUT-UOHA — 2.5; TUAPOKAp-
6oHaT-MoHa — 1.8 u xyopua-mona — 1.6. J1yist kKatuo-
HOB YETKOTO pacnpeneeHus B BeanmunHax K, He Bbl-
SIBJICHO. YCTAaHOBJIEHO, 4YTO B JI€d WHTCHCUBHO
BoBiekaorcd noHsl K™, Nat u crabo Ca?" u Mg?'.
[MocTyuieHne MOHOB KaJivsl B JIEN OYeHb MHTCHCUB-
Hoe (K, okosio 1), yTo ykaspiBaeT Ha M30UpaTesib-
HoCTh BoBieueHus K+ us Bogsl 1bnoM. Kosdpuim-
€HT BOBJIEUCHUSI MOHOB KaJIbLIMSI 1 MarHusl 3HA4YU-
TesibHO HIKe 1 1 cocraBisioT 0.01—0.04 1 0.02—0.06
COOTBETCTBEHHO.

4. OKoJj10 TTOCEJIEHU W Ha MEJIKOBOIbE KOJIIJeE-
CTBO COJIE M a30TCOAECPKAIINX COSAMHEHUIA BO JIbAY
MOXKET OBITh OJIM3KO WM paBHO MX KOJIWYECTBY B
MOOIEMHOI BOMIE, YTO CBUIIETEIILCTBYET 00 aHTPOIIO-
TeéHHOM BO3JE€MCTBMU Ha XMMUYECKUI COCTaB JIbJa.

5. BerunciaeHHbIH Ko3(hGULIMEHT BOIHOM MUTpa-
uuu (K,) pacnpenenun xumuyeckue >JI€MEHTHl Ha
JIBE TPYIIHEI — ITOABVKHBIE 1 CJIA00IIOIBUKHBIE 3JIe-
MmeHThl. K mepBeiM oTtHOCcsiTess Ca, Cu, Sr, Mg, Co,
Zn u Cd (K, > 1), ko BTOpOIii rpynme — Ba, Mn, Si,
Fe, Al, Ti, Ni, Cr, P, K.

B 11enoM ucciemoBaHus, BHIIIOJHEHHBIC B aKBa-
Topuu 03. baiikan, MO3BOMMIM pacCIIUPUTH TIPEI-
CTaBJICHUSI O XUMMUYECKOM COCTaBe TMAPOKPHOTECH-
HO CMICTeMBI CHET Ha JIbAY—JEA—NOoIJIEaHAasI BOAa.
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Chemical Composition of the Hydro-Cryogenic System of Lake Baikal:
“Snow on Ice—Ice—Water Under-Ice”

I. B. Vorobyeva®*, N. V. Vlasova“, and I. A. Belozertseva“
¢ V.B. Sochava Institute of Geography SB RAS, Irkutsk, Russia
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The results of studies of the chemical composition and the basic regularities of migration of macro- and mi-
croelements within the hydro-cryogenic system “snow on ice—ice—water under ice” obtained in the winter
of 2016/17 in the waters of Lake Baikal are presented. Such investigation over the Lake area was carried out
for the first time. It has been found that due to climatic conditions, dates of freeze-up (formation of the ice
on the Lake) differ by 7—10 days from North to South, and the depth of snow on ice and its density change
over the Lake area by 2 times, however there are some parts without snow. It was found that the changes in
the pH indexes were identical across the whole Lake area — minimum pH values are present in the snow (from
5.59 to 7.39), average values — in the ice (6.01—7.50), and maximum values are noted in the water under ice
(7.42—8.50). For the most part, increased quantities of suspended matter and an increase in the pH of snow
were recorded near settlements, which is obviously a result of the anthropogenic influence. It was determined
that the concentration of ions in the ice in relation to their content in the initial solutions decreases within the

series: NO, > CI~ > SO~ > HCOj. Among the cations, K*, Na* ions are involved into the ice intensively,

while the Ca?* and Mg?" — weakly. The ice phase is enriched with ammonium ions outside the settlements.
Near settlements and in shallow water, quantity of salts in the ice may be close to or equal to their concentra-
tion in the water under ice. The coefficient of migration in the water (Kx) divide the chemical elements into
two groups — the mobile ones and slow-moving elements. The first group includes Ca, Cu, Sr, Mg, Co, Zn,
and Cd (Kx >1), the second one contains Ba, Mn, Si, Fe, Al, Ti, Ni, Cr, P, and K.

Keywords: hydro cryogenic system, snow, ice, ice water, ionic composition, coefficient of involvement, trace

elements, migration coefficient, lake Baikal
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